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Executive summary

Many studies have shown there is a strong negative association between poverty and children’s 
developmental outcomes. The negative effects associated with low income and poverty carry a 
significant cost for individuals and families, as well as the broader community. There are also clear costs 
associated with children’s development and wellbeing—the impacts of which are likely to be amplified 
later in life for the children who experienced poverty and also the wider society. The relationship 
between financial disadvantage and children’s developmental outcomes is of particular interest to 
policymakers. 

The existing evidence about the relationship between poverty and child outcomes suggests that it is 
not completely clear whether it is low income itself, or the complex set of circumstances that lead to 
poverty, that often results in poorer developmental outcomes. Improved knowledge of the mechanisms 
of this relationship will assist in determining the most effective way to improve the life chances of 
children whose families experience financial disadvantage.

This report uses data from the first five waves of the Longitudinal Study of Australian Children (LSAC) to 
examine the association between childhood poverty and a range of children’s developmental outcomes. 
Rates of poverty and financial disadvantage (defined as having equivalised combined parental income 
less than 50 per cent and 70 per cent of the median respectively) are calculated and the characteristics 
of children who have experienced relative income poverty and financial disadvantage are examined. 
Structural Equation Modelling is used to estimate the extent to which the influence of poverty on a range 
of cognitive, social and health outcomes is an indirect influence resulting from differences in parental 
investment in cognitively stimulating activities, or differences in parenting style. The key findings of this 
study are summarised below. 

The extent of childhood poverty in Australia
• Data from the LSAC study indicate that between 2004 and 2012, rates of relative income poverty

among Australian children ranged from 11 per cent to 14 per cent; rates of financial disadvantage
were approximately double the poverty rate, ranging from 20 per cent to 28 per cent of Australian
children each year.

• Compared to children living with two parents, rates of poverty and financial disadvantage are
considerably higher among children in lone parent households, with poverty rates for children in
lone parent households ranging from 29 per cent to 41 per cent.

• For a large proportion of children who were living in poverty, the main source of household income
was government payments; for the vast majority of children living in poverty, at least one parent had
government payments as their main source of income.

• Just over 27 per cent of children in the B cohort and 29 per cent of children in the K cohort had
experienced poverty at some stage between 2004 and 2012; around 45 per cent of children had
experienced financial disadvantage during that time.

• While a substantial proportion of children had lived in low-income households at some time during
their childhood, less than 2 per cent of children had remained in poverty in all five waves. However,
for 7 to 8 per cent of children financial disadvantage had persisted over all five waves.
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The influence of poverty on cognitive outcomes 
• Both episodic (single wave) and persistent poverty (two or more waves) have significant negative 

influences on children’s cognitive outcomes, particularly in the very early years of childhood. The 
statistical models suggested that the indirect influence of poverty was mainly a result of differences 
in parental investment in cognitively stimulating activities and materials for their child. However, 
poverty was still associated with children’s cognitive outcomes, suggesting that other factors apart 
from parental investment were involved.

• By the age of 6 to 7, the influence of poverty on children’s vocabulary scores was mainly an indirect 
one. This indirect effect came primarily through previous vocabulary skills, and to a lesser extent 
through ‘parental investment’. This result supports the notion of ‘self-productivity’. That is, the 
development of capabilities at any particular time depends on the set of capabilities already present, 
as well as investments at home and at school (Conti & Heckman 2012).

• There were substantial differences in Year 3 NAPLAN Scores according to whether or not children 
had experienced poverty at some time in their childhood; these differences were even larger for 
children who had experienced persistent poverty. Compared to children who had never experienced 
poverty, those who had been living in poverty from the age of 0 to 1 to the age of 6 to 7 had average 
test scores 59 points lower for reading and 54 points lower for numeracy. These differences are 
substantial and can be considered equivalent to just over one year of schooling at the Year 3 level. 

• Estimates of the influence of episodic poverty on Year 3 NAPLAN scores show that even after 
controlling for background characteristics and school readiness at the age of 4 to 5, poverty at the 
age of 0 to 1 has a substantial negative impact on NAPLAN outcomes in Year 3, amounting to 23 
to 25 per cent of one year of schooling for reading and numeracy. The effects of persistent poverty 
were even larger. Children who had been in persistent poverty until the age of 8 to 9 could be 
expected to be behind in reading and numeracy by 40 to 42 per cent of one year of schooling at the 
Year 3 level. While poverty is unlikely to directly impact on children’s NAPLAN scores in practice, 
supporting parental investment and other practices that protect children from poverty’s deleterious 
consequences may address the learning gaps for disadvantaged children.

The influence of poverty on social outcomes 
• In this report, social outcomes are measured using the Strengths and Difficulties Questionnaire (SDQ), 

a brief behavioural screening questionnaire designed to measure the psychological adjustment of 
children aged between 3 and 16 years. The proportion of children who had SDQ scores indicating 
a risk of clinically significant problems was substantially higher among those who had experienced 
poverty at some time during childhood. For example, 27 per cent of children who had been in 
persistent poverty until the age of 8 to 9 had SDQ total scores that indicate a risk of clinically 
significant problems, compared to only 8 per cent of children who had never experienced poverty.

• Estimates of the influence of poverty on SDQ scores at the age of 4 to 5 indicate the influence 
of recent poverty, as opposed to poverty in the very early years, is most detrimental for social 
outcomes. In later years the indirect effect of poverty occurs mainly via the influence of poverty on 
previous SDQ scores and maternal mental health and parenting style. 

• While parental investment was the main pathway of influence for children’s cognitive outcomes, for 
social-emotional outcomes there were indirect influences via parental investment and also maternal 
mental health and parenting style. However, differences in parental investment and maternal 
parenting style could only partially explain the differences in social-emotional outcomes. That is, 
they are not the only possible explanations for the relationship between poverty and children’s 
outcomes and intervention programs targeted at improving the early home environment and 
parenting practices are not likely to completely resolve this issue. 
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The influence of poverty on health outcomes 
• On average, children who had experienced poverty had lower levels of parent-reported health and 

were more likely to be obese than children who had not experienced poverty. Children who had been 
poor at the age of 0 to 1 and also at the age of 2 to 3 were 1.3 times more likely to be obese at the 
age of 2 to 3 than children who were never poor. At the age of 4 to 5 children who experienced either 
episodic or persistent poverty were less likely to participate in regular physical activity. In subsequent 
years, the indirect influence of obesity in the previous wave was the strongest predictor of obesity. 
That is, once children become obese they are likely to remain obese throughout their childhood. 

• Across all years, the proportion of children whose parents regarded them as being in ‘very good’ 
or ‘excellent health’ was significantly higher for those who were not living in poor households 
compared to those who were. However, it should be noted that having a child with a condition that 
requires extra care may limit parental ability to do paid work, resulting in lower levels of household 
income. Structural Equation Models show that at the age of 2 to 3, persistent poverty significantly 
reduces the odds of a child having a healthy diet and doing regular physical activity. This in turn 
reduces the level of parent-reported child health. From the age of 4 to 5 onwards, the influence of 
poverty on children’s health is mainly an indirect influence via previous levels of health, physical 
activity and to a lesser extent maternal stress and parenting style. 

Concluding comments
Children who experience poverty at some time in their childhood are likely to have poorer cognitive 
and social outcomes, are more likely to be obese and are also likely to have lower levels of general 
health. Furthermore, there are substantial differences in developmental outcomes for children who had 
experienced persistent poverty, compared to children who were never poor.

Evidence in this report shows that a very high proportion of children who were experiencing poverty 
were living in households in which the main source of income was government benefits. Furthermore, 
the proportion of children in poverty whose parents were dependant on government benefits was 
highest in the very early years of childhood—a time when the effects of poverty are the most detrimental 
for both cognitive and health outcomes. Estimates of the influence of episodic poverty indicate the 
negative influences of poverty on cognitive outcomes are strongest in the very early years of childhood. 
This finding supports the theory of ‘self-productivity’, by which early capabilities provide the foundation 
for the development of capabilities in later years. 

For cognitive outcomes, the negative influence of poverty is partly the result of lower levels of parental 
investment in cognitively stimulating activities. For social outcomes, there is a small, but significant 
indirect effect of poverty via maternal mental health and parenting style, but there are likely to be 
other factors apart from parental investment and parenting style that result in poorer social-emotional 
outcomes for children who experience poverty. For health outcomes, poverty has an indirect influence 
via maternal mental health, physical activity and also through diet in the very early years of childhood. In 
later years, cognitive, social and health outcomes depend strongly on previous outcomes. 

The significant indirect influence of poverty on children’s outcomes suggests there are likely to be 
substantial benefits of programs other than income support for improving the medium to long-term 
outcomes of children who have experienced poverty. That is, there is considerable scope for the partial 
alleviation of the negative effects of poverty through early intervention policies such as programs 
that aim to improve parenting practices and raise awareness of the long-term benefits of creating a 
cognitively stimulating home environment for young children. Similarly, programs raising awareness 
of the long-term benefits of healthy eating and regular physical activity for children may go some way 
towards preventing childhood obesity and promoting children’s health. 
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Our estimates indicate that differences in parental investment and maternal parenting style are not the 
only possible explanations for the relationship between poverty and children’s outcomes. Therefore, 
there is also likely to be potential for alleviating the negative effects of poverty through policies that 
increase the disposable incomes of low-income households. Evidence in this report shows that a very 
high proportion of children who were experiencing poverty were living in households in which the main 
source of income was government benefits. Furthermore, the proportion of children in poverty whose 
parents were dependant on government benefits was highest in the very early years of childhood—a 
time when the effects of poverty are the most detrimental for both cognitive and health outcomes. 
Therefore, direct poverty reduction strategies providing additional benefits to low-income households 
with very young children, for example through family tax benefits, parenting payments, paid parental 
leave or access to high quality child care to facilitate parental employment, may go some way towards 
improving long-term outcomes. However, further research is needed to investigate the size and 
significance of these types of policy changes on children’s outcomes. The evidence in this report 
supports the conclusion that parental income can substantially influence children’s developmental 
outcomes. However, the relationship between income and child outcomes is more complex and varied 
than suggested by simple associations. Structural equation models show that a substantial proportion 
of this association can be explained by the indirect influence of poverty on the home environment, 
particularly parental investment in cognitively stimulating activities. These results suggest that policies 
providing additional financial assistance to low-income families are not likely to completely overcome 
this problem. Intervention programs targeted at improving the early home environment of disadvantaged 
children, in combination with programs aiming to improve the employability of adolescents who had 
experienced poverty in their early years, are likely to result in significant improvements for the outcomes 
of children who have experienced poverty.
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1. Introduction

Factors associated with low-income and poverty carry a significant cost for individuals and families, 
as well as the broader community. These costs include lost productivity, expenditure on goods and 
services associated with problems arising from disadvantage and lower quality of life (McLachlan, 
Gilfillan & Gordon 2013). There are also clear costs associated with children’s development and 
wellbeing, the impact of which are likely to be amplified later in life for both the children who 
experienced poverty and also the wider community. 

Data from the Australian Bureau of Statistics Survey of Income and Housing (SIH) shows that in the 
2011–12 financial year, 2.6 million Australians were living below the poverty line.1 Of those who were 
living in poverty in 2011–12, almost 500,000 were children under the age of 15. While there has been 
a significant increase in the overall poverty rate in Australia from 10 per cent in 2001 to 12 per cent in 
2011–12, child poverty rates have remained quite steady since 2000-01, with 11.5 per cent of Australian 
children living in poverty in 2011–12 (ABS 2013). 

The relationship between financial disadvantage and children’s developmental outcomes is of 
particular interest to policymakers. Improved knowledge of the mechanisms of this relationship will 
assist in determining the most effective way to improve the life chances of children whose families 
have experienced financial disadvantage. A key issue is whether or not the links between financial 
disadvantage and child wellbeing are due to income itself, or to other family conditions that often occur 
with poverty. Low-income households differ from higher income households in many ways. They are 
more likely to be headed by a single parent; a parent with low educational attainment; an unemployed 
parent; a parent in the low-wage market; a divorced parent or a young parent (Brooks-Gunn, Duncan, & 
Maritato 1997; Waldfogel & Washbrook 2011) and these household conditions might account for a large 
proportion of the association between low income and less favourable outcomes for children.

The association between low income and poorer developmental outcomes may reflect other differences 
between low and high-income households, such as levels of parental education and attitudes towards 
parenting. If it is low income itself that ‘causes’ poor outcomes, then policies that increase the disposable 
income of low-income households are likely to be effective in improving children’s outcomes. However, if 
other factors associated with low income, such as parenting practices and parental education levels, are 
the main contributors to poor outcomes, then policies such as parenting programs that aim to increase 
parental education or improve parenting practices in low-income households may be more effective in 
closing the gaps between the outcomes of children in low and high-income households.

The exact mechanism through which poverty or low income operates on child outcomes remains a 
subject of debate and continued exploration, but there is broad consensus that family processes and 
investment in children’s development play an important role (Conger & Donnellan 2007; Dickerson & 
Popli 2012; Linver, Brooks-Gunn & Kohen 2002; Yeung, Linver & Brooks-Gunn 2002). However, there 
has been limited analysis of the direct and indirect pathways through which poverty and low income 
affect child outcomes. Moreover, there has been little research on poverty in very early childhood or 
considering the dynamics of poverty over a longer period of time. This report seeks to address these 
gaps providing critical insights into the extent and nature of poverty and financial disadvantage. 
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Building upon on the work of Smart et al. (2008), Baxter et al. (2012) and others, this report provides a 
detailed overview of the income poverty and of poverty dynamics, as well as a comprehensive analysis 
of the direct and indirect influences of poverty and financial disadvantage on child outcomes over time, 
accounting for the intricate pathways through which poverty and disadvantage is thought to impact upon 
child outcomes. The research in this report provides insights that will be useful in supporting policymakers 
to optimise the impact of income transfers and tax benefits and thus minimise the costs of disadvantage, 
especially where it is persistent, for individuals and families, communities and the broader society. 

The main research question addressed in this report is:

What are the direct and indirect influences of episodic and persistent poverty on children’s cognitive, 
social and health outcomes?

The structure of the report is as follows: 

• Section 2 provides a brief review of the literature on the association between poverty and financial 
disadvantage and children’s outcomes and the theories explaining the association between low 
income and developmental outcomes. 

• Section 3 describes the data and methods used in the study and some descriptive evidence about 
the incidence of child poverty and financial disadvantage in Australia. 

• In Section 4, estimates of the direct and indirect influence of episodic and persistent poverty on 
children’s cognitive, social and health outcomes are presented. 

• Section 5 discusses the overall findings and implications of the study. 
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2. Background

A large body of research, mostly from the United States and the United Kingdom, has demonstrated 
the fact that children growing up in poverty exhibit poorer cognitive, behavioural and health outcomes 
compared to their more affluent counterparts (for example, Blau 1999; Case, Lubotsky & Paxson 2002; 
Currie & Stabile 2003; Dearing, McCartney & Taylor 2001; Dooley & Stewart 2007; Duncan, Brooks-
Gunn & Klebanov 1994; Duncan & Brooks-Gunn 1997; Gregg, Propper & Washbrook 2008; Haveman 
& Wolfe 1995; Schoon et al. 2010; Taylor, Dearing & McCartney 2004; Violato, Petrou, Gray & Redshaw 
2011). This literature has consistently shown that children who experience poverty suffer worse 
outcomes across a range of domains, although sometimes more so for cognitive outcomes than for 
behavioural and health outcomes (Duncan & Brooks-Gunn, 1997; Gregg, Propper & Washbrook 2008; 
Waldfogel & Washbrook, 2011). Still, there is considerable evidence showing a significant association 
between household income during childhood and social and emotional outcomes. For example, Lichter, 
Shanahan and Gardner (2002) show that children from adverse family backgrounds, characterised by 
lower incomes or job status, younger and less educated parents and non-intact families, exhibit less 
pro-social behaviour than children from more privileged homes. They conclude that these effects may 
be the result of reduced availability of pro-social role models, experiences of stress or deprivation that 
increase children’s self-focused concern, or socioeconomic status differences in parental socialisation. 
There is also evidence that these gaps in children’s developmental outcomes have long-term 
consequences for educational performance and economic wellbeing in adulthood (Duncan & Brooks-
Gunn 1997; Taylor, Dearing & McCartney 2004; Waldfogel & Washbrook 2011). 

While there is a clear association between low income and poor outcomes, it does not necessarily 
follow that increasing the disposable incomes of low-income households will automatically improve 
children’s outcomes. A key issue is whether or not the links between financial disadvantage and child 
wellbeing are due to income itself, or to other family conditions that often occur with poverty. The 
association between income and developmental outcomes may reflect other differences between high-
income and low-income households. For example, low-income households are more likely to be headed 
by a parent who does not have a partner and/or who shares the care of the child with a parent living in 
another household; a parent with low educational attainment; an unemployed parent; a parent in the 
low-wage market; a divorced parent; or a young parent (Waldfogel & Washbrook, 2011). Of course, 
some of these categories are likely to overlap. For example, parents with low educational attainment 
are more likely to be unemployed or in the low wage market. There are also likely to be differences in 
the home environment, housing conditions, neighbourhood environment, parents’ physical and mental 
health as well as children’s exposure to high quality child care and preschool education (Brooks-Gunn, 
Duncan & Maritato 1997). While some of these conditions may be a direct result of low incomes, others 
may not be—it may be the case that differences in family circumstances, rather than income itself, are 
related to children’s developmental outcomes. 

A considerable focus of recent research has been to isolate the influence of income on children’s 
outcomes. Many studies have shown the direct influence of income on children’s developmental 
outcomes is only a moderate part of the observed relationship between income and child development 
(for example, Blau 1999; Dahl & Lochner 2012; Morris & Gennetian 2003). A much smaller set of studies 
have examined how income is translated into better childhood outcomes (for example, Dickerson & 
Popli 2012; Guo & Harris 2000, Yeung, Linver & Brooks-Gunn 2002). 
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2.1 Theories explaining the association between low income  
and poor outcomes

Many studies have documented the substantial negative consequences that growing up in poverty has 
on children’s cognitive, socio-emotional and behavioural functioning, especially during the earliest years 
of life (Brooks-Gunn & Duncan 1997; Duncan & Brooks-Gunn 2000; Ryan, Fauth & Brooks-Gunn 2006). 
The dominant framework on child outcomes and child and adolescent development is multidisciplinary, 
informed by a common ecological approach. Introduced as a conceptual model in the 1970s and formalised 
as a theory in the 1980s, Bronfenbernner’s Ecological Framework for Human Development applies socio-
ecological models to human development (Bronfenbrenner 1995, 1979). This theory emphasises multiple 
interacting systems of influence and the dynamic interactions between person, process and context. 
Different contexts such as family, school and community are conceptualised as nested systems of influence, 
varying in proximity to the individual. According to this theory, the developing child is embedded within 
interrelated microsystems—activities and contexts in which he or she directly participates (Hilferty, Redmond 
& Katz 2010). Families, in particular, matter, especially before adolescence, and the influence of families 
reflects not only social and economic resources, but also parental behaviours, attitudes and characteristics. 
Finally, child development also takes place in a life course context, that is, there are longitudinal pathways 
where transitions and events are important and lives are ‘linked’ in the sense that prior events, experiences 
and transitions matter for subsequent events, experiences and transitions.

This ecological conception of readiness has resulted in research that highlights the complexity of the 
child development process and how parenting practices, the quality of education and the resources of 
a community, for example, interact and are implicated in the poor learning outcomes of disadvantaged 
children (Ryan, Fauth & Brooks-Gunn 2006). Such research is vitally important, as it highlights how 
interactional processes in the home, classroom, school and community produce developmental 
trajectories for children. Within this overarching framework, various disciplines (for example, psychology, 
economics, sociology and criminology) have contributed particular theories and insights. Much of this 
research has highlighted how children from low-income families often do not experience the supportive 
conditions that foster their readiness to learn and how they are disproportionately exposed to harsh 
physical and social environments that impact negatively on their capacity and desire to learn. 

The concept of ‘pathways’ helps to explain the mechanisms by which poverty exerts its effects on 
children. This concept acknowledges that poverty may not have a direct effect on children’s overall 
wellbeing or readiness to learn, but that the effects of poverty are mediated by the context in which 
the child is developing—in particular the family and community context. Elaboration of these pathways 
may lead to the identification of what Duncan and Brooks-Gunn (2000) refer to as ‘leverage points’ that 
may be open to policy and program intervention. Duncan and Brooks-Gunn (2000) identify a number of 
potential pathways through which income might influence a child’s readiness to learn. These pathways 
include: the quality of the home environment, the quality of parent-child interactions, the quality of early 
learning and care received outside the home, parental health and community conditions. 

According to Ryan, Fauth and Brooks-Gunn (2006), most pathways posited in the poverty literature 
can be grouped under two theories: the Family Stress Model and the Investment Model. Stemming 
from economic theory, one explanation is that low income leads to lower investments by parents in 
goods and services beneficial for their children’s outcomes, particularly in the area of education—the 
‘investment model’ (Becker & Tomes 1986). A second strand of research argues that family processes 
mediate the relationship between low income and child outcomes—the ‘family stress’ and the ‘role 
model’ theories (for example, McLoyd 1990). 

The investment model postulates that child outcomes are a result of endowments that parents pass onto 
their children, including biological and cultural traits, combined with the amount and quality of parental 
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and other caretakers’ time inputs, and market goods spent on behalf of children (Becker 1965; Desai, 
Chase-Landsdale & Michael 1989). Parents invest their time and money in their children’s ‘human capital’, 
particularly by investing in education, but also by purchasing food, housing, health services and other 
goods and services that improve their children’s wellbeing. How much parents invest in their children 
is determined by their own values and norms, as well as their ability to finance this investment. Income 
matters in this model because it enables parents to purchase inputs that matter for the production of 
positive child outcomes. Therefore, under this model, children raised in more affluent families succeed 
more often than those raised in low-income families because their parents pass on superior endowments 
and can invest more in their children. The investment model implies that parents’ absolute purchasing 
power influences their children’s life chances. Thus, if parental income increases, children’s outcomes will 
improve, at least if other major influences stay more or less the same (Mayer 2002). 

While the investment model focuses on differences in the amount of time and money parents invest 
in their children; the ‘family stress’ and ‘role model’ theories hold that low income is detrimental for 
children, not because parents have less money, but because low income decreases the quality of 
parents’ non-monetary investments, such as their interactions with their children (Mayer, 2002). 

The parental stress theory argues that family processes mediate the relationship between low incomes 
and children’s outcomes (for example, Conger & Donnellan 2007; McLoyd 1990). That is, poverty is 
stressful and that stress diminishes parents’ parenting ability, which in turn restricts the social and 
emotional development of children. For example, low income may increase parental stress, which in 
turn may harm relationships between parents and also relationships between parents and children 
and diminish the caregiver’s ability to provide stability, adequate attention, supervision and cognitive 
stimulation to their children, leading to poorer outcomes for children (Yeung, Linver & Brooks-Gunn 
2002). This theory implies that it is parents’ relative economic standing, as well as their absolute level of 
economic resources, which has an important effect on children’s outcomes. 

A less commonly studied theory of the relationship between parental income and children’s outcomes 
is the role model theory. This theory suggests that children’s outcomes are affected by caregiver norms 
and values, which are dependent on a caregiver’s type of employment, the nature of the community in 
which they reside and their position in the social hierarchy (Yeung, Linver & Brooks-Gunn 2002). Because 
of their position at the bottom of the social hierarchy, low-income parents may develop values, norms 
and behaviours that cause them to be poorer role models for their children. According to this theory, 
neither increasing parents income nor providing parents with the means to invest in their children’s human 
capital is likely to improve children’s life chances (at least in the short run), but it may help in the long run 
by changing parents’ attitudes and behaviour (Mayer 2002). This hypothesis is likely to describe families 
experiencing long-term poverty who have adapted to their economic conditions. In families experiencing 
short-term poverty, stress is likely to have a greater influence on parental behaviour. 

These three theories (investment, family stress and role model) are not mutually exclusive explanations. 
Each of these models assumes that greater economic resources will improve the wellbeing of children 
either directly or indirectly and researchers now offer integrated theoretical models, or ‘interactionist 
models’, which incorporate elements from all three theoretical strands (Conger & Donnellan 2007; 
Dearden, Sibieta & Sylva 2011; Linver, Brooks-Gunn & Kohen 2002; Yeung, Linver & Brooks-Gunn 
2002). These theories are not the only theories concerned with the association of poverty and 
developmental outcomes, nor are they without limitations. The models are helpful, however, as they 
elaborate pathways through which low income may influence developmental outcomes. The pathways 
are not mutually exclusive, but rather act as mechanisms that may operate simultaneously in children’s 
lives, with dimensions that change as children grow older. 
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2.2 Important periods for child development 

The years from birth to age 5 have been identified as the most important developmental period during 
childhood (Shonkoff & Phillips, 2000). The capacity for change in human skill development and neural 
circuitry is highest early in life and decreases over time, with critical periods during early childhood when 
particular skills and abilities are more readily acquired (Knudsen et al. 2006). Research has shown that brain 
development in the first years of life lays the foundation for language development, literacy acquisition, 
cognitive processes, emotional development, self-regulation and problem-solving skills and has a lasting 
impact on health, future learning and life success (McCain & Mustard 1999; Shonkoff & Phillips 2000). 

Many researchers, including Nobel prize winner James Heckman, have shown that the return on public 
investment in high quality early childhood education—generated from returns to the individual in terms 
of increased earnings, higher education, improved physical and mental wellbeing and also through 
the additional benefits to society in terms of reduced crime and delinquency, public expenditure 
savings and increased tax revenues—are substantial (Heckman 2006). Early intervention programs 
are often more cost effective than later remediation (Carniero & Heckman 2003) and because learning 
is a cumulative process in which early skills facilitate further skill acquisition, the benefits of early 
interventions are larger and are enjoyed for longer (Heckman 2006).

Cunha and Heckman (2007) developed a conceptual framework capturing the essential features of 
human development. They show that current capabilities (θt+1) depend upon capabilities in the previous 
period (θt) as well as investments (It), the home environment (ht) and parental traits (θt

p) as shown in the 
equation below.2

θt+1 = ft (θt, It, ht, θt
p)

where θ0 is a measure of the child’s initial endowments determined at conception and I-1 represents 
in-utero investments (Cunha & Heckman 2007). This equation captures the notion of ‘self-productivity’, 
that is, capabilities at one age enhance capabilities at later ages. In other words, the development 
of capabilities at any particular time depends on the set of capabilities already present, as well as 
investments at home and at school (Conti & Heckman 2012). Based on this framework, Conti and 
Heckman (2012) identified two types of complementarity. ‘Static complementarity’ between capabilities 
and investment means that at any point in time, investments will be more productive for children with 
higher capability levels. ‘Dynamic complementarity’ between early investments and later investments 
means that early investments improve capabilities, which in turn enhance the productivity of later 
investments. That is, they argued that a high initial investment will improve skills in later periods, which 
in turn increases the productivity of later investments (Conti & Heckman 2012). For this reason, early 
investment in children, which lays the foundation for enhancing the productivity of later investments, 
can have substantial benefits compared to later investments alone. However, Conti and Heckman 
(2012) noted that early childhood interventions are not enough. To be effective, early interventions need 
to be followed up with investments in quality schooling and parenting.

For most families, financial disadvantage is not ongoing and may be able to be ‘smoothed out’ using 
savings or borrowing. A short period of low household income, resulting from, for example, a parent 
being unemployed for a short period of time is likely to have a smaller effect on children’s outcomes 
than financial disadvantage that persists over several years. However, for children who grow up in 
households experiencing persistent poverty, the effects on outcomes are shown to be significantly 
larger. Studies focusing on episodic poverty usually find the magnitude of the effect of low income 
is substantially smaller than studies that examine the effect of persistent poverty during childhood 
(Dickerson & Popli 2012). The explanation for this is that short periods of low income can be smoothed 
over with household savings, while persistent poverty has a longer lasting effect. 
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There is also growing interest in persistent poverty. Dickerson and Popli (2012) studied the impact of 
poverty on child cognitive outcomes at distinct points in time and dynamics over time. They found that 
persistent poverty has a substantial, additive, negative effect on child outcomes compared with poverty 
at distinct points in time only. In addition, they showed the quality of parenting and the home learning 
environment were strong protective factors in the presence of poverty. Similarly, Barnes, Chanfreau 
and Tomaszewski (2010) used data from the Growing up in Scotland study to examine the impact of 
persistent poverty and found that children growing up in families experiencing persistent poverty were 
more likely to experience a range of negative outcomes including concerns with language development, 
general development, social, emotional and behavioural difficulties and increased odds of being 
overweight. However, when other factors, such as parental education and household composition, are 
taken into account the relationship between poverty duration and child outcomes disappears. 

2.3 The timing and persistence of poverty

Because of the importance of the early years of childhood for developmental outcomes, the timing 
of low-income spells is important. Researchers have argued that poverty early in life is particularly 
problematic and early income (that is, in the preschool years) has a greater influence on children’s 
outcomes than income in later periods (Brooks-Gunn & Duncan 1997; Duncan, Brooks-Gunn & 
Klebanov 1994; Votruba-Drzal 2006). Schoon et al. (2002) showed that disadvantage early in a child’s 
life reverberates throughout childhood and youth and the risks associated with disadvantage and 
academic adjustment continue and accumulate over time, ultimately affecting the child’s socioeconomic 
status in adulthood. Using data from the Panel Study of Income Dynamics (PSID) in the United States, 
Duncan, Ziol-Guest and Kalil (2010) examined the effects of income in early, middle and late childhood 
and found significant and large detrimental effects of early poverty across a range of attainment related 
outcomes. Duncan et al. (1998) showed that family income from birth to age five had a much more 
powerful effect on the number of years of school a child completed than family income measured ether 
between the ages of five and ten or between the ages of eleven and fifteen. 

Using data from the Infant Health and Development Program (IHDP), Duncan, Brooks-Gunn and 
Klebanov (1994) found that while short-term poverty was associated with more behavioural problems, 
children in persistently poor families had more internalising and externalising behaviour problems than 
those who had experienced short-term poverty and those who had never been poor. Studies using 
the National Longitudinal Survey of Youth (NLSY) have also shown that persistent poverty is a strong 
predictor of some behavioural outcomes. For example, Korenman, Miller and Sjaastad (1995) showed 
that persistent poverty was related to the presence of externalising symptoms, such as dependence, 
anxiety and unhappiness; while McLeod and Shanahan (1993) found that current poverty, but not 
persistent poverty, was associated with externalising problems such as hyperactivity, peer conflict and 
headstrong behaviour. 

Financial disadvantage in the early years is also an important determinant of children’s health outcomes. 
The relationship between poverty and child health is likely to be at least partly due to the association 
between poverty and poor nutrition of mothers during the prenatal period and children during early 
childhood, which is particularly detrimental to health and development. In a review of poverty on 
children’s health, Duncan, Brooks-Gunn & Klebanov (1994) found that poor nutritional status was more 
prevalent among persistently poor families. Using data from the NLSY, Miller and Korenman (1994) 
found that differentials in height for age between poor and non-poor children are greater when long-
term rather than single-year measures of poverty are used. 
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2.4 Methodological issues

While many studies have shown a significant positive association between household income and a 
wide range of outcomes, establishing a definitive causal link between income and child outcomes is 
quite problematic. For example, using data from the PSID and the NLSY, Mayer (1997) showed that 
children who experienced poverty lived in worse conditions, owned fewer stimulating toys, were less 
likely to engage in cognitively stimulating activities and their parents spent less on food than children 
who were not in poverty. These differences make identification of the separate effects of income and 
parental investment, or other attributes that are associated with both income and children’s outcomes, 
very difficult. 

Several studies have tried to control for unobservable as well as observable differences between low 
and high-income families through the use of fixed effects models, randomised control experiments 
or instrumental variables (for example, Blau 1999; Dahl & Lockner 2012; Morris & Gennetian 2003). 
The results of these studies suggest that estimates of the direct or causal impact of income on child 
outcomes are reduced, but not eliminated, when unobservable characteristics are taken into account. 
While the instrumental variable approach is a relatively commonly used technique for overcoming the 
issue of endogeneity, it has been criticised because of a lack of consensus on what constitutes an 
appropriate instrument (Dickerson & Popli 2012). 

In this report, Structural Equation Models (SEM) is used to identify the direct impact of poverty and 
also the indirect impact of poverty, via reduced parenting inputs, on children’s outcomes. Structural 
Equation Modelling uses a conceptual model, path diagram and system of linked equations to capture 
complex and dynamic relationships between observed and unobserved variables. While in regression 
models there exists a clear distinction between dependent and independent variables, in SEM such 
concepts only apply in relative terms since a dependent variable in one model equation can become 
an independent variable in other components of the SEM system (Bollen 1989). SEM models include 
endogenous variables, which act as a dependent variable in at least one of the SEM equations, and 
exogenous variables, which are independent variables in the SEM equations. SEM equations model 
the relationships between endogenous and exogenous variables, as well as the relationships among 
endogenous variables. The SEM has two components—a structural model and a measurement model. 
The relationships between the variables (both measured and latent) are shown in the measurement 
model. The structural model estimates the relationships between theoretical (latent) variables. One 
important benefit of using latent variables is they are free of random error. The error associated with the 
latent variables is statistically estimated and removed in the SEM analysis.

There are a number of advantages of the SEM approach over other methods. First, it is able to better 
deal with measurement error through the use of latent variables. In this report parental investment and 
parenting style are explicitly treated as imperfect measures and use multiple measures to estimate 
latent parental investment and parenting style. For SEM to identify the latent parental investment and 
parenting style, as long as the parent has answered at least two of the questions, the observation can 
still be included in the estimating sample in the SEM approach. 

A second advantage of the SEM approach is that the structure of the models allow for the estimation 
of total, direct and indirect effects. This contrasts with standard regression, in which ad hoc methods 
must be used for inference about indirect and total effects. Thus, the causal relationships in a 
hypothesised mediation process, the simultaneous nature of the indirect and direct effects and the 
dual role the mediator plays as both a cause for the outcome and an effect of the intervention are more 
appropriately expressed using structural equations than using regression analysis. In the analysis in 
this report, SEM allows us to capture and identify both the direct and the indirect effects of poverty 
on cognitive development. The direct effects are simply how poverty affects cognitive development, 



9 

DATA AND METHODOLOGY

while the indirect effects capture how poverty affects parental investment and parenting style, which 
in turn impact upon cognitive development. Separately identifying the direct and indirect effects allows 
us to compute the total effect of each of the exogenous variables on cognitive skill development. 
Understanding how poverty influences development, either directly or indirectly, is substantively 
important in terms of investment models of capability development. 

2.5 Australian studies of the association between financial 
disadvantage and children’s outcomes

Australian studies of the association between parental income and children’s outcomes are quite 
limited. However, a number of studies using the Longitudinal Study of Australian Children (LSAC) have 
considered links between different aspects of disadvantage and child outcomes. Smart et al. (2008) 
showed that children aged 4 to 5 years who were experiencing financial disadvantage, compared with 
those who were not, were less ready for school and later (when aged 6 to 7 years) were experiencing 
more difficulties in literacy and numeracy and lower social and emotional wellbeing. However, 
when controlling for other important factors such as parental education and employment, financial 
disadvantage did not have a significant effect on most developmental outcomes, suggesting that 
financial disadvantage operates indirectly through other factors. The chronicity of disadvantage is an 
important factor to consider. Smart et al. (2008) also showed that persistent financial disadvantage 
over a 2-year period was negatively associated with children’s literacy outcomes. Using data from four 
waves of LSAC, Baxter et al. (2012) showed that parental income was positively related to children’s 
cognitive development and negatively related to social and emotional difficulties. This report adds to the 
existing literature by examining the influence of poverty and disadvantage on a range of developmental 
outcomes over five waves of LSAC (an eight year period), providing new evidence about the timing and 
persistence of poverty and disadvantage among Australian children and the influence of episodic and 
persistent poverty on a range of developmental outcomes.
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3. Data and methodology

The analysis in this report is conducted using data from the Longitudinal Study of Australian Children 
(LSAC), which is conducted in a partnership between the Department of Social Services (DSS), the 
Australian Institute of Family Studies (AIFS) and the Australian Bureau of Statistics (ABS). The study 
follows two cohorts of children who were selected from across Australia. Children in the B cohort 
(‘babies’ at Wave 1) were born between March 2003 and February 2004 and children in the K cohort 
(‘kindergarten’ at Wave 1) were born between March 1999 and February 2000. The sampling frame 
for LSAC was created using the then Health Insurance Commission’s (HIC) Medicare database, a 
comprehensive database of Australia’s population. Using the database, a stratified sample of postcodes 
was generated, a sample of children selected and their families invited to participate in the study. The 
final sample, comprising 54 per cent of these families, was broadly representative of Australian children 
(AIFS, 2005). For a detailed description of the design of LSAC, see Gray and Smart (2009). 

LSAC gathers comprehensive, nationally representative data on important aspects of a child’s life, 
including their experiences within their families and communities, child care experiences and experiences 
in early education. The LSAC data also provide substantial information about various aspects of 
children’s development, including physical and mental health; motor skills; social, cognitive and emotional 
development; and language, literacy and numeracy. LSAC has been designed so the study child is the main 
focus of the study. Reports of different respondents are sought in order to obtain information about the 
child’s behaviour in different contexts. Information is collected from the child (using physical measurement, 
cognitive testing and, depending upon the age of the child, interviews), the parent who knows most about 
the child (‘primary carer’) and any secondary parent in the household (biological, adoptive or step-parents), 
home-based and centre-based carers for preschool children who are regularly in non-parental care and 
teachers for school-aged children. From Wave 2, information has also been obtained from parents who live 
in a separate household from the primary carer but who still have contact with the child. 

The first wave of LSAC interviews were conducted between March 2004 and January 2005 and families 
are subsequently interviewed every two years. At the time of writing, data from five main waves of the 
survey were available, collected in 2004, 2006, 2008, 2010 and 2012. The Wave 1 sample consisted of 
5,107 observations for the B cohort and 4,983 observations for the K cohort. Just over 90 per cent of 
the Wave 1 sample was retained in Wave 2; and in subsequent waves over 95 per cent of the sample 
was retained from one wave to the next. As a consequence, the Wave 5 sample comprises 80 per cent 
of the original Wave 1 sample. 

3.1 Methodology

The main method of multivariate analysis used in this report is Structural Equation Modelling (SEM). 
This methodology provides a framework for assessing multiple pathways from a range of latent and 
observed exogenous variables to latent or observed endogenous variables. The SEM approach 
allows us to identify the direct and indirect influences of poverty and it incorporates measurement and 
structural components simultaneously. The direct influence is simply the direct association between 
poverty and developmental outcomes, while the indirect influences capture how poverty affects parental 
investment and parenting style, which in turn impact upon cognitive development. The key independent 
variables are the poverty measures outlined in Section 3.3. 
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The key child outcomes, which are described in more detail in Section 3.2, are:

• Cognitive ability (measured by PPVT, NAPLAN and ‘Who Am I?’ scores), 

• Social-emotional outcomes (SDQ pro-social and problem scales); and 

• Health outcomes (obesity and the child’s level of health at the time of their interview). 

The LSAC data provide measures of maternal mental health, parenting style (warmth, consistency, 
reasoning and harsh parenting) as well as measures of the types of activities that children engage 
in with their parents while they are at home, out of home activities and extra paid activities that the 
children regularly attend. Using this information, Structural Equation Models are estimated to determine 
the direct and indirect influences of poverty on children’s outcomes.3 To estimate the direct and indirect 
influences of poverty at specific times during childhood, models were estimated using indicators of 
poverty in each year of observation. To estimate the influence of persistent poverty, models are re-
estimated replacing the indicators of episodic poverty with a single measure of persistent poverty, as 
described in Section 3.3 (measuring persistent poverty) of this report.

For cognitive and social outcomes, the ‘family stress’ and ‘family investment’ models were tested.4 
Figure 1 shows the basic pathways that are examined. In addition to the direct influence of poverty 
(represented by the black arrow) a path was included from poverty to maternal mental health, measured 
by the mothers score on the K6 mental health scale and from maternal mental health to parenting style, 
which is a latent variable capturing maternal consistency, warmth, reasoning and anger (scale for anger 
is reversed so that five represents lower levels of anger).5 

Figure 1: Structural model for cognitive and social outcomes

Note: Controls include child’s age (in weeks), gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term health condition or disability; 
household size, number of siblings; lone parent household; mother’s education (years); age and employment status; and metropolitan area.

A pathway from poverty to ‘family investment’ is included in the model using a latent variable based 
on measures of the activities children do at home with their parents, out of home activities, the 
number of children’s books the child has access to at home and whether the child attends extra paid 
activities. At-home activities include how often (days per week) the child is read to; told a story (not 
from a book); draws pictures or does other art and craft activities; plays music or sings; played with 
toys or games indoors; involved the child in everyday activities (for example, cooking, caring for pets); 
played a game outdoors or exercised together. Out of home activities is measured by whether the 
child has, in the month prior to the interview, done any of the following with a family member: gone to 
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a movie, playground or swimming pool; gone to a sporting event in which the child was not a player; 
gone to a live performance for children (for example, a concert or play); attended a school, cultural or 
community event; attended a religious service; visited a library, museum or art gallery. In the latent 
variable for parental investment, an indicator of whether the child does any extra activities, such as 
swimming, gymnastics, team sports, music classes or religious group is also included, as well as an 
indicator of whether the child has access to 30 or more children’s books at home. While the parental 
investment pathway includes services purchased by parents for their children as well as the investment 
of time that parents spend with their children, it is important to note there are other resources beyond 
those included in the parental investment measure (for example, characteristics of the child’s home, 
neighbourhood and school) that are likely to have a direct influence on children’s outcomes.6

For the analysis health outcomes the structural models are somewhat different. As previous studies 
have shown that stress and parenting style do have a significant influence on children’s health 
outcomes, the ‘family stress’ pathway remains the same as in Figure 1. However, as health is much 
more likely to be a result of a good diet and regular physical activity than aspects of the home learning 
environment that were included in the ‘investment’ pathway of our models of cognitive and social 
outcomes, the ‘investment pathway’ is replaced by measures of whether the child has a healthy diet 
(indicating low levels of energy dense foods and high levels of fruit and vegetables) and a measure of 
physical activity, based on how often the child spends time playing outside, goes to a playground or 
swimming pool, or attends individual or team based sporting activities, as shown in Figure 2.7

Figure 2: Structural model for health outcomes

Note Controls include child’s age (in weeks), gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term health condition or disability; 
household size, number of siblings; lone parent household; mother’s education (years); age and employment status; and metropolitan area.

The diagrams in Figures 1 and 2 represent the direct and indirect pathways of influence of family 
poverty on children’s developmental outcomes at one point in time. In order to capture the effects of 
‘self-productivity’ (that is, development is a cumulative process in which capabilities at one age enhance 
capabilities at later ages), previous capabilities are incorporated into the Structural Equation Model 
when outcome measures are available for more than one wave of LSAC. 

Where computationally feasible, lagged mediator variables are also included in the structural models. 
This allows for the possibility that parenting style and parental investment in the previous wave may 
influence the current outcome, either directly or via the outcome in the previous wave. Additional 
pathways are also added to take into consideration the possibility that the outcome in the previous 
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wave may influence maternal mental health, parenting style and parental investment in the current wave. 
An example of how the cumulative influence of poverty on developmental outcomes is included in the 
structural models is shown in Figure 3. 

Figure 3:  Structural model for cognitive and social outcomes, accounting for the 
influence of episodic poverty on previous outcomes

Note:  Controls include child’s age (in weeks), gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term health condition or disability; 
household size, number of siblings; lone parent household; mother’s education (years); age and employment status; and metropolitan area.

At the age of 6 to 7, poverty at ages 0 to 1, 2 to 3, 4 to 5 and 6 to 7 can all potentially have a direct 
influence on outcomes at the age of 6 to 7, as well as an indirect influence via parental stress and 
parental investment. There is also an indirect influence of poverty via previous capabilities, measured 
by the outcome at age 4 to 5 and parental investment and parenting style in previous years. That 
is, poverty at the ages of 0 to 1, 2 to 3 and 4 to 5 may influence capabilities at the age of 4 to 5 and 
capabilities at the age of 4 to 5 may influence capability levels at the age of 6 to 7. These previous 
capabilities may also influence subsequent parental investment, parenting style and even maternal 
mental health.
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3.2 Outcome measures

The measures of child development outcomes were selected to cover a broad range of outcomes: 
cognitive, social-emotional and health. 

Cognitive Outcomes
Three different measures are used to examine the influence of poverty on children’s cognitive outcomes: 
the ‘Who Am I?’ test (WAI), the Peabody Picture Vocabulary Test (PPVT–III); and NAPLAN Scores for 
Reading and Numeracy.

The ‘Who Am I?’ (WAI) test is a measure of cognitive development created by the Australian Council for 
Educational Research (ACER) in 1997 to assess the general cognitive abilities needed for beginning school 
(de Lemos & Doig 1999). The test was developed based on previous research about the use of copying 
and writing tasks for the assessment of children’s developmental level and school readiness. Children 
are asked to write their name, copy shapes and write letters, numbers, words and sentences with simple 
instructions and encouragement from their interviewer. Each response is assessed on a four-point scale 
relating to the skill required for the task. A score of zero is assigned if no attempt was made on the item. 
Final test scores are transformed to a scale with a mean of 64 and standard deviation of 8 (Rothman 
2007). This test has several advantages over other measures of cognitive development in early childhood. 
Scores are stable over time and uniform across different evaluators and it provides a reliable measure of 
development, which is valid across cultural groups and among children whose knowledge of English is 
limited (Doig 2005). ‘Who Am I?’ scores are available only for children aged 4 to 5 years.

The Peabody Picture Vocabulary Test (PPVT–III) is a test designed to measure a child’s receptive 
vocabulary and knowledge of the meaning of spoken words. In this test, the child points to (or says the 
number of) a picture that best represents the meaning of the word read out by the interviewer. Different 
versions of the PPVT containing different, although overlapping, sets of items of appropriate difficulty 
were used for the children when aged 4 to 5 years, 6 to 7 years and 8 to 9 years. PPVT scores are 
calculated using Rasch modelling to allow comparison between children across waves.

The National Assessment Program—Literacy and Numeracy (NAPLAN) commenced in Australian 
schools in May 2008. Every year, students in Years 3, 5, 7 and 9 in government and non-government 
schools are assessed using common national tests in numeracy, reading, writing and language 
conventions (spelling, grammar and punctuation). The NAPLAN tests broadly reflect aspects of literacy 
and numeracy common to the curriculum in each state or territory, with test formats and questions 
chosen so they are familiar to teachers and students across Australia (ACARA 2008). The skills 
assessed in the four NAPLAN tests are mapped onto national achievement scales that span Years 3, 
5, 7 and 9, with scores that range from 0 to 1000 (ACARA 2008). The scale for each domain is divided 
into ten bands to cover the full range of student achievement from Year 3 through to Year 9. Each of the 
scales was standardised independently to have a mean of 500 and a standard deviation of 100 (VCAA 
2010). In this report the analysis of NAPLAN outcomes is limited to reading and numeracy scores.

The WAI and PPVT tests are taken at the time of the LSAC interview. However, children who are in years 
3, 5, 7 and 9 take the NAPLAN tests in May. Therefore, the majority of children in the LSAC study would 
have completed their NAPLAN tests prior to their LSAC interview in any given year (or the previous 
or subsequent year, depending on the school year the child was in at the time of interview). It should 
also be noted that because of the age distribution of the children in the LSAC study and timing of the 
NAPLAN tests, the LSAC sample is not nationally representative of the Australian population of children 
in any given year level.8 
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Social and emotional outcomes
The social and emotional outcomes analysed in this report are based on children’s scores on Strengths 
and Difficulties Questionnaire (SDQ). The SDQ is a brief behavioural screening questionnaire designed 
to measure the psychological adjustment of children aged between 3 and 16 years. The SDQ Problems 
Subscale consists of 20 items, some positive and others negative, where an item describes an attribute 
of the child’s behavior (Goodman 1999). The 20 items are divided into four scales of five items each:

1. Hyperactivity/inattention (for example, is restless, overactive, cannot stay still for long)

2. Conduct problems (for example, often fights with other children or bullies them)

3. Emotional symptoms (for example, has many fears and is easily scared)

4. Peer problems (for example, is rather solitary, tends to play alone)

The child’s parent who is the primary carer (usually the child’s mother) indicates whether each item is: 
not true, somewhat true or certainly true of the child in question and responses are scored 0, 1 or 2, 
such that higher scores indicate more problematic behaviour.9 Each of the four sub-scales therefore 
has a range of 0 to 10, with higher scores indicating a higher risk of clinically significant problems. 
Responses across all scales are summed to derive the Total Difficulties Score with a range of 0 to 40, 
where the scores of 13 or lower are considered to be average, scores of 14 to 16 indicate a slightly 
raised risk of clinically significant problems and scores of 17 and over indicate a high risk of clinically 
significant problems. 

The full SDQ questionnaire consists of 25 items, with an additional five items measuring pro-social 
behaviours (considerate of other people’s feelings; shares readily with other children; helpful if someone 
is hurt, upset or feeling ill; kind to younger children; often volunteers to help others). This scale also 
has a range of 0 to 10. However, lower scores on the pro-social scale indicate a higher risk of social 
problems, with scores of 0 to 4 indicating a substantial risk, a score of 5 indicating a slight risk and a 
score of 6 or higher indicating the risk of clinical problems is unlikely (Goodman 1999). 

Health outcomes
Health outcomes are measured using an indicator of whether the child is obese, based on the Body 
Mass Index (BMI) of the child, measured at the time of interview. BMI is one of the most widely used 
methods for assessing body composition or estimating levels of body fat. BMI is calculated by dividing 
an individual’s weight (in kilograms) by their height (in metres) squared and gives an indication of 
whether weight is in proportion to height.10 The definition of obesity used in this analysis is taken from 
the BMI cut-points provided by the International Obesity Task Force (Cole et al. 2000), which accounts 
for the child’s age and gender.11 

The influence of poverty on health was also examined using a parent-reported rating of the child’s health. 
Parents are asked to rate their child’s health on a scale of 1 to 5, with 1 being ‘Poor’, 2 ‘Fair’, 3 ‘Good’, 4 
‘Very Good’ and 5 ‘Excellent’. However, it should be noted that this measure of health is highly subjective. 
That is, one parents rating of ‘good’ may be the same as another parent’s rating of ‘Excellent’. 
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3.3 Measures of poverty and financial disadvantage

A number of measures relating to income are considered in this report. The first is that of equivalised 
household income. This is the sum of the gross weekly income (from all sources) of all adult household 
members, equivalised using the modified OECD (Organisation for Economic Co-operation and 
Development) equivalence scale to account for variation in family composition.12 This scale gives a 
weight of 1 to the first adult, 0.5 to the second and subsequent adults and 0.3 to children under the age 
of 15. Income was then equivalised by dividing total income by the equivalence scale.13

While the ideal measure of financial disadvantage would be based on equivalised household disposable 
income, equivalised household income cannot be consistently measured using LSAC data. In Wave 1 
of LSAC, questions about income were only asked to the parents of the study child and no information 
is available about the income of other adults living in the household. In subsequent waves, the study 
child’s parent is asked about the total income of all other adults living in the household. However, there 
is a high level of missing data and zero income (which may be reasonable for resident teenagers) and 
no information about the labour force status of these other household members, making it impossible to 
calculate disposable household income for these households. 

For this reason, a second measure was also considered, that of equivalised parental income. Parental 
income is the sum of the gross weekly income of the resident mother and father, or the gross weekly 
income of the lone parent in households where there is only one parent. To account for variation in 
family composition, parental income is equivalised using the modified OECD equivalence scale. For 
analyses of parental income, children aged 15 years and over were considered to be dependent on 
parental income and represented as additional adults in the equivalence scale. Following Baxter et al. 
(2012), it was assumed that other adults in the household had separate financial arrangements and were 
not dependent on, or did not contribute significantly to, the finances of the study child’s parents.14 It 
is well known that income is subject to higher than normal rates of item non-response in surveys and 
LSAC is no different (Mullan & Redmond 2011). As income is a central feature of this report, imputed 
values are used for missing income data.15

Relative income poverty 
Two measures of the incidence of relative income poverty are computed. Relative income poverty is 
defined as having a level of gross equivalised parental income less than 50 per cent of the median, 
where income is equivalised according to the OECD modified equivalence scale. Financial disadvantage 
is defined as having a level of equivalised parental income less than 70 per cent of the median 
equivalised parental income. These definitions of relative income poverty and financial disadvantage are 
comparable to those of Bradbury (2007), who defined poverty as the lowest 15 per cent of equivalised 
household income and financial disadvantage as the lowest 30 per cent. Estimates of poverty and 
financial disadvantage based on equivalised parental income less than 50 per cent and 70 per cent of 
the median, respectively, result in a slightly lower proportion in poverty and financial disadvantage (see 
Table 2). For comparison purposes, rates of relative income poverty and financial disadvantage are also 
calculated using equivalised household income where this measure is available.

Measuring persistent poverty 
For the purposes of our multivariate analysis, a measure of persistent poverty is created following 
Dickerson and Popli (2012). This measure is a weighted sum of the incidence of poverty across waves. 
Using this measure, persistent poverty can be examined using one continuous variable rather than 
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including each specific pattern of movement into and out of poverty in our models. The persistent 
poverty measure at time T, PPMT, is expressed as a weighted average of all past poverty episodes:

T

PPMT = Σ ωt Pt
t=1

where Pt is the poverty indicator for time period t (set to 1 if parental equivalised income is below the
poverty threshold and 0 otherwise) and ωt is the weight given to being in poverty at time t, defined as:

ωt  = amt + (1 - a) (1 + nt)-b

where mt is the number of consecutive episodes of being in poverty, including period t,

nt  is the number of consecutive non-poor episodes prior to period t,

a and b are parameters applied to discount the impact of episodes in poverty.

The inclusion of the measure of non-poor episodes allows for the ‘bunching effects’ of periods of 
affluence. That is, it accounts for non-poor periods mitigating the effect of poverty—if an individual has a 
longer spell of affluence before an episode of poverty, then they are less affected by being in poverty than 
an individual with a shorter prior spell of affluence (Dickerson & Popli 2012). Following Dickerson and Popli 
(2012), a was set to 0.5 and b to 1. Then, the weight given to being in poverty at time t, becomes:

ωt  = 0.5mt + 0.5(1 + nt)-1

Table 1 shows the weights for each possible pattern of being in or out of poverty over two waves and 
the corresponding weight associated with each pattern.

Table 1: Poverty patterns and calculation of the persistent poverty measure (PPM) 
over two waves

Pattern Description P1 P2 m1 m2 n1 n2 ω1 ω2 PPM

00 Not poor in either wave 0 0 0 0 0 1 0.50 0.25 0.00

01 Poor in Wave 2 only 0 1 0 1 0 1 0.50 0.75 0.75

10 Poor in Wave 1 only 1 0 1 0 0 0 1.00 0.50 1.00

11 Poor in Waves 1 and 2 1 1 1 2 0 0 1.00 1.50 2.50

Note:  Pt = 1 if the child is poor at time t and 0 otherwise; mt is the number of consecutive episodes of being in poverty, including period t;  nt is the number of 
consecutive non-poor episodes prior to period t; PPM = P1ω1 + P2ω2.

The number of potential poverty profiles doubles with each additional wave. Therefore, with five waves 
of data, the number of profiles increases to 32, where a pattern of 11111 denotes being in poverty in all 
five waves and a pattern of 10000 indicates that a child was in poverty for only the first of five waves. 
Tables A1 and A2 in the Appendix provide details of these patterns, the associated Persistent Poverty 
Measures (PPM) and the proportion of children who had experienced each pattern of poverty for the B 
and K cohorts respectively. 



18 Social Policy Research Paper No. 47

LOW-INCOME AND POVERTY DYNAMICS: IMPLICATIONS FOR CHILD OUTCOMES

Control variables 
The explanatory variables used in the multivariate analyses capture a range of child, family and 
background characteristics that are known to impact upon child development. These variables can be 
categorised into four groups: 

1 Characteristics of the child (age (in weeks) and binary indicators of gender, Aboriginal or Torres 
Strait Islander status, low birth weight (less than 2.5kg) and whether the child was in poor health 
or living with a disability); 

2. Characteristics of the household (household size, number of siblings and whether the child was 
living in a lone parent household);

3. Characteristics of the mother (years of education, age at the time the child was born and 
employment status); and 

4. An indicator of whether the child was living in a metropolitan area to account for differences in the 
cost of living in metropolitan areas compared to non-metropolitan areas.16

3.4 Poverty and financial disadvantage among Australian children

This section examines the incidence of relative income poverty and financial disadvantage among 
children in the B and K cohorts of LSAC. In Table 2, rates of (relative income) poverty and financial 
disadvantage are presented for children in the B and K cohorts, between 2004 and 2012.17 

Among children in the B cohort, the proportion experiencing relative income poverty in any one year 
was approximately 12 per cent. For the K cohort, rates of relative income poverty were slightly higher, 
at 12 per cent to 14 per cent. These figures are quite close to those reported in the ABS Survey of 
Income and Housing (2013), with 11.5 per cent of Australian children living in poverty in 2011–12 and 
comparable to those reported by the Productivity Commission (McLachlan, Gilfillan & Gordon 2013) 
who compare estimates of overall poverty in Australia from a variety of sources including the Australian 
Bureau of Statistics Survey of Income and Housing (SIH) and the Household Income and Labour 
Dynamics in Austria (HILDA) Survey and show that between 10 per cent and 13 per cent of Australians 
experienced income poverty (defined as having an equivalised household income less than 50 per cent 
of the median) in 2010. Data from the HILDA Survey show that relative income poverty among children 
under 18 years of age rose from 10.8 per cent in 2001 to 13.1 per cent in 2007, before dropping slightly 
to 9.5 per cent in 2009 and 10.5 per cent in 2010. The HILDA Survey data also show that children in 
lone parent households are much more likely to be living in poverty than children living with two parents, 
with 24 per cent of children in lone parent households living in poverty in 2010, compared to only 8 
per cent of children living with two parents (Wilkins 2013). OECD estimates of the difference in poverty 
rates between children in lone parent and two parent households are even larger, with 44.9 per cent of 
children in lone parent households in poverty in 2010, compared to only 8.6 per cent of children in two 
parent households (OECD 2014).
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Table 2: Rates of relative income poverty and financial disadvantage, 2004–2012 (%)

2004 2006 2008 2010 2012

B Cohort Age 0–1 Age 2–3 Age 4–5 Age 6–7 Age 8–9

Poverty 11.2 12.3 11.8 11.8 11.3

 Financial Disadvantage 26.8 25.9 22.6 23.3 21.6

 Median gross parental income ($ per week) 571 642 677 681 758

N 5,102 4,601 4,370 4,224 4,038

Poverty n.a. 11.1 11.1 11.8 10.4

 Financial Disadvantage n.a. 24.0 21.3 22.0 20.5

 Median gross household income ($ per week) n.a. 652 691 699 772

N n.a. 4,435 4,240 4,055 3,471

K Cohort Age 4–5 Age 6–7 Age 8–9 Age 10–12 Age 13–14

Poverty 11.8 14.1 12.7 12.8 11.4

 Financial Disadvantage 27.8 27.5 24.6 24.6 21.5

 Median gross parental income ($ per week) 567 638 684 687 732

N 4,978 4,457 4,321 4,151 3,896

Poverty n.a. 13.4 11.4 11.1 10.3

 Financial Disadvantage n.a. 26.3 23.2 22.3 20.3

 Median gross household income ($ per week) n.a. 656 697 708 768

N n.a. 4,300 4,158 3,921 3,672

Notes:  Population weighted results. Poverty is defined as having equivalised gross parental income less than 50 per cent of the median. Financial disadvantage is 
defined as having equivalised gross parental income less than 70 per cent of the median.

While there is some variation, the correlation between the measures of poverty based on household 
and parental income are very high (r = 0.89 or higher). Essentially the same children are designated 
to be in poverty in both measures. However, it is possible that because the poverty measure based 
on combined parental income does not consider the situation in which low-income parents are living 
with other adults who provide them some financial assistance, for example, lone mothers living in their 
parents’ home. Because household income is not available in the first wave of LSAC, the subsequent 
analysis uses poverty rates based on combined parental income, rather than household income 
throughout.

Who are the poor and financially disadvantaged?
Previous research has shown the negative association between low income and children’s 
developmental outcomes may be a reflection of other differences in the characteristics of low-income 
households compared to more affluent households. In particular, rates of poverty and financial 
disadvantage among children in lone parent households are considerably higher than those of children 
living with two parents, as shown in Table 3.
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Table 3: Rates of relative income poverty and financial disadvantage, children in lone 
parent and two parent households, 2004–2012 (%)

2004 2006 2008 2010 2012

B Cohort Age 0–1 Age 2–3 Age 4–5 Age 6–7 Age 8–9

Poverty (< 50% of median equivalised gross parental income)

 Lone parent household 30.7 34.3 32.7 28.6 34.3

 Two-parent household 8.9 9.0 8.3 8.6 7.0

Financial Disadvantage (< 70% of median equivalised gross parental income)

 Lone parent household 83.3 68.5 61.1 61.4 57.8

 Two-parent household 20.2 19.4 16.2 16.0 14.8

K Cohort Age 4–5 Age 6–7 Age 8–9 Age 10–11 Age 12–13

Poverty (< 50% of median equivalised gross parental income)

 Lone parent household 28.6 41.1 37.0 29.9 31.1

 Two-parent household 8.9 8.7 7.7 8.8 7.0

Financial Disadvantage (< 70% of median equivalised gross parental income)

 Lone parent household 68.2 67.5 63.2 56.2 53.7

 Two-parent household 20.6 19.4 16.7 17.4 14.3

Note: Population weighted results. Poverty is defined as having equivalised gross parental income less than 50 per cent of the median. Financial disadvantage is 
defined as having equivalised gross parental income less than 70 per cent of the median.

The LSAC data confirm there are considerable differences in the poverty rates of children in lone parent 
households compared to children in two parent households. While poverty rates among children in two 
parent households ranged from 7 per cent to 9 per cent, poverty rates among children in lone parent 
households ranged from 29 per cent to over 40 per cent. Differences in the proportion of children 
experiencing financial disadvantage (equivalised combined parental income less than 70 per cent of the 
median) were even larger, with 14 to 21 per cent of children in two parent households experiencing financial 
disadvantage, compared to 54 to 84 per cent of children who were living in a lone parent household.

In Tables 4 and 5, characteristics of children experiencing poverty and financial disadvantage are 
presented. For children in the B cohort who were living in poor households, the proportion who were 
living with only one parent increased from 29 per cent in 2004, when the children were around 1–year-
old to 48 per cent in 2012, when the children were 8 or 9-years-old (Table 4). Among children in the 
baby cohort who were living in poverty, the proportion whose parents’ main source of income was a 
government benefit or pension was around 60 per cent each year. However, in the first three waves, 
just over 90 per cent of children who were living in poverty had at least one parent who reported that 
government payments were their main source of income. 
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Table 4: Characteristics of children in poverty and financial disadvantage, B cohort,  
2004–2012 (%)

2004 2006 2008 2010 2012

Age 0–1 Age 2–3 Age 4–5 Age 6–7 Age 8–9

Poverty 

 Lone parent household 28.9 36.9 39.8 38.6 48.0

 Main source of parental income is government payments 61.3 65.0 64.2 56.4 61.5

 At least one parent with government payments as main 
source of income

90.4 91.0 90.0 85.2 83.9

 Lone parent with main source of income government 
payments

28.1 34.8 36.6 31.0 39.2

 Lone parent with a child support agreement with child’s 
other parent

17.1 n.a. 26.4 29.0 36.5

 Mother has no post-school qualification 54.9 52.2 52.0 42.9 37.6

Financial Disadvantage

 Lone parent household 32.5 35.1 38.6 42.0 42.4

 Main source of parental income is government payments 51.3 50.6 51.8 53.0 48.0

 At least one parent with government payments as main 
source of income

90.7 89.1 85.6 84.2 75.1

 Lone parent with main source of income government 
payments

31.1 32.8 34.4 35.9 31.6

 Lone parent with a child support agreement with child’s 
other parent

21.6 n.a. 25.5 31.7 32.5

 Mother has no post-school qualification 51.0 47.6 43.8 41.5 34.4

Note: Population weighted results. Poverty is defined as having equivalised gross parental income less than 50 per cent of the median. Financial disadvantage is 
defined as having equivalised gross parental income less than 70 per cent of the median. Parents were not asked about child support agreements in 2006. 
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Table 5: Characteristics of children in poverty and financial disadvantage, K cohort,  
2004–2012 (%)

2004 2006 2008 2010 2012

Age 4–5 Age 6–7 Age 8–9 Age 10–11 Age 12–13

Poverty 

 Lone parent household 36.2 48.7 49.4 43.8 49.4

 Main source of parental income is government payments 58.5 64.0 61.7 39.6 44.1

 At least one parent with government payments as main 
source of income

86.5 85.9 82.7 75.3 69.7

 Lone parent with main source of income government 
payments

32.5 41.7 40.5 23.2 28.6

 Lone parent with a child support agreement with child’s 
other parent 

25.7 n.a. 30.8 30.8 33.7

 Mother has no post-school qualification 59.4 54.4 50.7 46.1 37.4

Financial Disadvantage 

 Lone parent household 36.7 41.1 43.5 42.7 45.3

 Main source of parental income is government payments 48.8 46.9 44.3 34.4 34.9

 At least one parent with government payments as main 
source of income

82.8 80.2 73.7 69.4 65.4

 Lone parent with main source of income government 
payments

32.8 33.6 31.8 22.9 23.6

 Lone parent with a child support agreement with child’s 
other parent 

25.7 n.a. 27.4 29.2 31.4

 Mother has no post-school qualification 55.5 49.5 46.4 45.2 36.8

Note:  Population weighted results. Poverty is defined as having equivalised gross parental income less than 50 per cent of the median. Financial disadvantage is 
defined as having equivalised gross parental income less than 70 per cent of the median. Parents were not asked about child support agreements in 2006. 

Characteristics of children in the K cohort who were living in poverty were quite similar to those of the B 
cohort, with the proportion of children living in lone parent households increasing from 36 per cent when 
the children were 4 or 5 years old to almost 50 per cent among children living in poverty when they were 
12 or 13 years old. The proportion of children for whom at least one parent was receiving a government 
benefit was slightly lower than that of the baby cohort and declined from 87 per cent among children 
who were living in poverty when they were 4 or 5 years old to 70 per cent of children who were living in 
poverty at the age of 12 or 13. 

Persistent poverty 
While single episodes of poverty and financial disadvantage may be ‘smoothed over’ using savings or 
credit, financial disadvantage that continues for several years is likely to have a much more detrimental 
influence on children’s outcomes. The proportion of children who experienced ongoing poverty and 
financial disadvantage is shown in Table 6.
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Table 6: Number of waves in poverty and financial disadvantage, 2004–2012 (%)

Number of Waves in Poverty or Financial Disadvantage

0 1 2 3 4 5

B Cohort

 Poverty 72.6 14.2 5.7 3.8 2.5 1.2

 Financial Disadvantage 54.9 16.6 9.6 6.4 5.8 6.9

K Cohort

 Poverty 71.0 14.8 6.6 3.6 2.2 1.9

 Financial Disadvantage 54.7 14.9 8.7 7.2 6.6 8.0

Notes: Population weighted results. Number of observations is 3,619 for B cohort and 3,706 for K cohort. Poverty is defined as having equivalised gross parental 
income less than 50 per cent of the median. Financial disadvantage is defined as having equivalised gross parental income less than 70 per cent of the 
median.

While approximately 12 per cent of children were living in poverty in any single year, Table 6 shows 
the number of children who had experienced poverty or financial disadvantage at some stage during 
their childhood was much higher. Just over 27 per cent of children in the B cohort and 29 per cent of 
children in the K cohort had lived in a household with combined parental income below 50 per cent of 
the median at some stage between 2004 and 2012. In both the B and K cohorts, around 45 per cent 
of children had lived in a household that would be considered financially disadvantaged (that is, a 
combined parental income less than 70 per cent of the median level). 

Although a substantial proportion of children had lived in low-income households at some time during 
their childhood, Table 6 shows that most children do not remain in low-income households for long 
periods of time, with less than 2 per cent of children remaining in poverty for all five waves. However, 
it is of some concern to note that for 7 per cent of children in the B cohort and 8 per cent of children in 
the K cohort, financial disadvantage (combined parental income less than 70 per cent of the equivalised 
median) had persisted over all five waves, that is, over a 10-year period. Further, for the K cohort, there 
is not a complete poverty profile as the period of observation began when the children were aged 4 to 5. 
Therefore, it is unknown how many of the 8 per cent of children who had been in persistent poverty 
between the ages of 4 to 5 and 12 to 13 had actually experienced financial disadvantage in the earliest 
years of childhood. 

While Table 6 provides some information about the number of waves a child remains in poverty, it 
does not tell us about the timing of poverty and disadvantage. For example, how many children were 
poor in the early years of life, which is known to be an important period for developmental outcomes 
and particularly for cognitive development? As the number of waves of LSAC increase, the number of 
potential patterns of being in and out of poverty also increases. For example, looking at only two waves 
of LSAC data and defining being in poverty with a ‘1’ and being out of poverty with a ‘0’, the number 
of potential poverty patterns is only four – poor in both waves (11), not poor in any wave (00), poor in 
the first wave only (10) and poor in the second wave only (01). With five waves of data, the number of 
potential patterns of being in and out of poverty increases to 32. Patterns of poverty for all five waves 
for the B and K cohorts are provided in Appendix Tables A1 and A2 respectively. 
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4. Multivariate analysis

In this section, the results of Structural Equation Models estimating the direct and indirect influence 
of relative income poverty are presented.18 Before proceeding to the structural models, the average 
outcomes are compared according to whether or not the child had been in poverty in each year and 
also by the number of years the child had been in poverty. Linear regressions of the influence of 
episodic and persistent poverty are also presented to show how much of the differences in outcomes 
according to poverty status are explained by background characteristics and previous capabilities. The 
poverty measure used in this analysis is the most commonly used measure of relative income poverty 
(less than 50 per cent of the median equivalised income).

It should be noted that the focus of this analysis is the LSAC B cohort, as this cohort has information 
about parental income and characteristics of the child, their parents and their home environment 
for their entire lives. However, for the K cohort, there is no information about their poverty status or 
characteristics until the age of 4 to 5. That is, information is missing about poverty, parental stress, 
parental investment and other background characteristics for the early years of childhood, which many 
studies have shown to be the crucial years for child development. 

4.1 The influence of poverty on cognitive outcomes 

Table 7 shows the mean scores for the ‘Who Am I?’ (WAI) test at the age of 4 to 5 and Peabody Picture 
Vocabulary Test (PPVT) at the ages of 4 to 5, 6 to 7 and 8 to 9; according to the poverty status of the 
child at the time the test was taken, as well as their poverty status in previous years. 

Although the difference between WAI and PPVT scores for children who were in poverty compared to 
those who were not, in any particular year, appears quite small (particularly at the age of 8 to 9 where 
the difference is approximately 2 points), it is statistically significant and quite substantial given the 
standard deviation for test scores at this age is approximately 5 points and therefore a difference in test 
scores of 2 points is equivalent to 0.4 of a standard deviation. The differences in average test scores 
between those who were never poor and those who were persistently poor is considerably larger than 
the differences for episodic poverty. For example, compared to children who had never been in poverty, 
children who had been in poverty over 5 waves of LSAC had average PPVT scores 4.4 points lower (0.9 
of one standard deviation) than those who had never experienced poverty.

The influence of poverty on ‘Who Am I?’ scores
Before proceeding to the results of the Structural Equation Models, linear regressions (OLS) are used to 
estimate the influence of poverty on ‘Who Am I?’ scores, at age 4 to 5 before and after controlling for 
background characteristics. The results are presented in Table 8. The top section of the table shows 
the estimates of the model including indicators of poverty in each wave. In the lower section, in order 
to estimate the influence persistent poverty, the single-year indicators of poverty are replaced by one 
continuous variable measuring persistent poverty over three waves, as described in Table 1.
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Table 7: Cognitive outcomes (WAI and PPVT) by poverty status (means)

WAI Age 4–5 PPVT Age 4–5 PPVT Age 6–7 PPVT Age 8–9

Poor Not Poor Poor Not Poor Poor Not Poor Poor Not Poor

Episodic Poverty

 Poor at age 0–1 63.13 65.44 61.27 65.08 71.74 74.31 77.32 78.99

 Poor at age 2–3 63.23 65.46 61.28 65.14 72.19 74.30 77.26 79.03

 Poor at age 4–5 62.62 65.53 60.92 65.16 71.93 74.31 76.69 79.08

 Poor at age 6–7 71.97 74.32 77.17 79.03

 Poor at age 8–9 77.04 79.06

Persistent Poverty

 Never poor 65.73  65.44 74.54 79.30

 Poor in 1 wave 63.67 62.99 73.33 78.13

 Poor in 2 waves 62.76 61.04 72.32 77.92

 Poor in 3 waves 62.40 59.06 71.80 77.05

 Poor in 4 waves 69.52 76.01

 Poor in 5 waves 74.88

 Total 65.20 64.68 74.05 78.83

 SD 8.65 6.36 5.22 5.00

 N 4,061 4,125 3,920 3,658

Note: Population weighted results. Balanced panels are used for this analysis. Differences between poor and not poor and by years in poverty are all statistically 
significant at the 5 per cent significance level. 

Table 8: OLS estimates of the influence of episodic poverty on WAI score at age 4 to 5

Unadjusted
Adjusted for background 

characteristics

Episodic Poverty 

 Poor at age 0–1 -1.40*** -1.00**  

 Poor at age 2–3 -1.03** -0.07 

  Poor at age 4–5 -1.69*** -0.67

 Controls No Yes

 Constant 65.82*** -1.23

 R2 0.01 0.29

Persistent Poverty

 Persistent Poverty -0.99***  -0.42*** 

 Constant 65.75*** -1.44

 R2 0.01 0.29

 N 4,022 4,022

Note: *** p < 0.01, ** p < 0.05 and * p < 0.1. Estimation sample restricted to those with complete information for all background characteristics. Controlling for 
child’s age (in weeks), gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term health condition or disability; household size, number 
of siblings; lone parent household; mother’s education (years), age and employment status; and metropolitan area.
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Linear regressions indicate that after controlling for socio-demographic characteristics, only poverty at 
age 0 to 1 is statistically significant.19 This result implies that compared to children who were not poor 
at the age of 0 to 1, those who experienced poverty at this age can be expected to have average WAI 
Scores 1 point lower, after controlling for socio-demographic characteristics.

When the three indicators of episodic poverty are replaced with the persistent poverty measure and the 
linear regressions re-run, persistent poverty remains statistically significant after controlling for a range 
of socio-demographic variables, with a coefficient of -0.42. To estimate the effects of specific patterns 
of poverty, the coefficient related to persistent poverty must be multiplied by the Persistent Poverty 
Measure (PPM).20 For example, at the age of 4 to 5, a child who had never experienced poverty has a 
PPM Score of 0; a child who experienced poverty in Waves 1 and 2, but not Wave 3, has a PPM score 
of 2.5; a child who was in poverty in all three waves has a PPM score of 4.5. Based on these figures, 
compared to a child who was never poor, a child who had experienced poverty in all three waves would 
have a ‘Who Am I?’ score 1.9 points (4.5 x -0.42) lower; and a child who experienced poverty in the first 
two waves, but not the third, could be expected to have a ‘Who Am I?’ score 1.1 points lower. 

Table 9 presents the results of the structural equation model, estimating the direct and indirect influence of 
poverty on ‘Who Am I?’ scores. The model being estimated for episodic poverty is described in Figure 4. 

Figure 4: Structural model of the direct and indirect influence of episodic poverty on  
‘Who Am I?’ scores at age 4 to 5 

Note: Controls include child’s age (in weeks), gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term health condition or disability; 
household size, number of siblings; lone parent household; mother’s education (years); age and employment status; and metropolitan area.

The direct influence of poverty at the ages of 0 to 1, 2 to 3 and 4 to 5 on WAI scores at the age of 
4 to 5 is estimated, along with the indirect influence of poverty at each of these ages via maternal 
psychological stress and parenting style (parenting stress pathway) and the influence of poverty via 
parental investment (investment pathway). To estimate the influence of persistent poverty, the model 
is re-estimated with the three indicators of episodic poverty replaced by a single measure of the 
child’s poverty profile, as described in Section 3.3 (measuring persistent poverty) of this report. The 
estimates are presented as standard deviation units of the corresponding ‘Who Am I?’ scores, with the 
corresponding ‘Who Am I?’ points presented in parentheses below.21
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Table 9: SEM estimates—The influence of episodic and persistent poverty on ‘Who Am I?’ 
scores

Direct Influence Indirect Influence Total Influence

Stress Investment

Episodic Poverty

 Poor at age 0–1 -0.0150 0.0001 -0.0103** -0.0252*

(-0.4783) (0.0043) (-0.3299) (-0.8039)

 Poor at age 2–3 -0.0003 0.0002 -0.0099** -0.0101

(0.0103) (0.0049) (-0.3041) (-0.3095)

 Poor at age 4–5 -0.0063 0.0001 -0.0072* -0.0134

(-0.2015) (0.0047) (-0.2301) (-0.4269)

Persistent Poverty (Age 0–1 to 4–5) -0.0025 0.0001 -0.0311*** -0.0336**

(-0.0286) (0.0003) (-0.3516) (-0.3799)

Note: Standardised coefficients, unstandardised coefficients in parentheses below. *** p < 0.01, ** p < 0.05 and * p < 0.1. Controlling for child’s age (in weeks), 
gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term health condition or disability; household size, number of siblings; lone parent 
household; mother’s education (years); age and employment status; and metropolitan area. N = 3.554. For the model of episodic poverty, χ2 = 997.67 (df 
= 133, p < 0.001), SRMR = 0.031, RMSEA = 0.043 with CI90 (0.040,0.045),and CD = 0.628. For the model of persistent poverty, χ2 = 969.48 (df = 119, p < 
0.001), SRMR = 0.033, RMSEA = 0.045 with CI90 (0.042,0.047) CD = 0.627.

The results in Table 9 show that, after controlling for a range of background characteristics, the total 
influence of episodic poverty was not large and only statistically significant at the 10 per cent level for 
poverty at the age of 0 to 1. While the indirect influence of parenting stress is not statistically significant, 
there was a significant indirect influence of poverty via parental investment in all three waves. This result 
indicates that being in poverty at the age of 0 to 1 would reduce a child’s ‘Who Am I?’ score at the age of 
4 to 5 by 0.03 of a standard deviation (0.83 points), with 56 per cent of the total influence of poverty due to 
the indirect influence of poverty at the age of 0 to 1 on parental investment at the age of 4 to 5.22 Poverty 
at the ages of 2 to 3 and 4 to 5 also had a small but significant indirect influence on children’s ‘Who Am 
I?’ scores at the age of 4 to 5, with the indirect influence of poverty at ages 2 to 3 and 4 to 5, via parental 
investment at age 4 to 5, reducing ‘Who Am I?’ scores by 0.37 points and 0.42 points respectively.

These results, which suggest there is a significant indirect influence of poverty via parental investment 
but no significant direct influence and in the case of episodic poverty at ages 2 to 3 and 4 to 5, no 
significant total influence may seem counterintuitive. The relevant issue for interpretation is that the 
direct effects are either very small or very imprecise (that is, they have large standard errors) and thus 
the total influence is not significant. If a total influence is not statistically significant, but an indirect 
influence is, this means the overall influence of poverty (the sum of the direct and indirect effects) is 
not reliably different from zero, but one component of this taken separately is. That is, the significant 
indirect influence of poverty working through the mediating factors of parental investment implies that 
poverty matters indirectly because of its influence on parental investments at an early age and these are 
important for later outcomes.

Turning now to the results concerning persistent poverty, the total influence of persistent poverty was 
0.03 of a standard deviation (0.37 points) for every one-standard deviation increase in the persistent 
poverty measure. As was the case for episodic poverty, the indirect influence of parental investment, 
but not parenting stress, was statistically significant. The investment pathway of influence accounted for 
93 per cent of the total influence of persistent poverty on ‘Who Am I?’ scores. In order to interpret the 
magnitude of the coefficient on the persistent poverty measure, it is necessary to take into account the 
possible range of values the measure can take. For example, from Appendix Table A1, a child who was 
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not in poverty at the age of 0 to 1, but was in poverty at the age of 2 to 3 and 4 to 5 has a persistent 
poverty score of 1 and their expected ‘Who Am I?’ score will be 0.37 points lower than a child who 
was never in poverty. For a child who was living in a poor household in all three waves, the persistent 
poverty measure is 4.5. Therefore, this child can be expected to have a ‘Who Am I?’ score 1.7 (4.5 x 
0.37) points lower than a child who was never living in poverty. This result, while statistically significant, 
is quite small (0.2 of a standard deviation), but still important considering there is a significant indirect 
influence of poverty after controlling for a range of socio-demographic characteristics. 

The results in Table 9 provide evidence that for cognitive skills at the age of 4 to 5, as measured by the 
‘Who Am I?’ score, it is the indirect influence of poverty via parental investment, rather than the direct 
influence of poverty itself, that is important for children’s outcomes. However, this model only considers 
parental investment at the age of 4 to 5. As previous studies have shown, the early years of childhood 
are the most critical period for cognitive development and it is likely that parental investment in the very 
early years is also important for cognitive outcomes. Table 10 shows the results of a Structural Equation 
Model estimating the direct and indirect influences of episodic poverty on ‘Who Am I?’ scores, with the 
addition of latent variables measuring parenting stress and parental investment at the age of 2 to 3, as 
shown in Figure 5.23

Figure 5: Structural equation model of the influence of poverty on ‘Who Am I?’ scores at 
age 4 to 5, incorporating parenting stress and investment at age 2 to 3

Note: Controls include child’s age (in weeks), gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term health condition or disability; 
household size, number of siblings; lone parent household; mother’s education (years); age and employment status; and metropolitan area.
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Table 10: SEM estimates—The influence of episodic poverty on ‘Who Am I?’ scores

Direct 
Influence

Stress 
Age 2–3

Investment 
Age 2–3

Stress 
Age 4–5

Investment 
Age 4–5

Total 
Influence

Episodic Poverty

Poor at age 0–1 -0.0171 0.0001 -0.0075* -0.0002 -0.0022 -0.0268*

(-0.5437) (0.0039) (-0.2396) (-0.0068) (-0.0687) (-0.8550)

Poor at age 2–3 -0.0009 0.0002 -0.0078* -0.0002 -0.0023 -0.0109

(-0.0270) (0.0077) (-0.2395) (-0.0063) (-0.0711) (-0.3362)

Poor at age 4–5 -0.0106 - - -0.0003 -0.0011 -0.0121

(-0.3385) - - (-0.0087) (-0.0364) (-0.3836)

Persistent Poverty 

Age 0–1 to Age 2–3 -0.0004 -0.0128** -0.0126**

(0.0038) (-0.2212) (-0.2174)

Age 0–1 to Age 4–5 -0.0171 -0.0002 -0.0040 -0.0215

(-0.1940) (-0.0047) (-0.0450) (-0.2437)

Note: Standardised coefficients, unstandardised coefficients in parentheses below. *** p < 0.01, ** p < 0.05 and * p < 0.1. Controlling for child’s age (in weeks), 
gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term health condition or disability; household size, number of siblings; lone parent 
household; mother’s education (years); age and employment status; and metropolitan area. N = 3,485. For the model of episodic poverty, χ2 = 4819.46 (df 
= 425, p < 0.001), SRMR = 0.052, RMSEA = 0.054 with CI90 (0.053, 0.056) and CD = 0.612. For the model of persistent poverty, χ2 = 4808.94 (df = 416, p < 
0.001), SRMR = 0.053, RMSEA = 0.055 with CI90 (0.054, 0.056) and CD = 0.597.

As was the case for the model that only examined the influence of parenting stress and investment 
at the age of 4 to 5, the results in Table 10 show that the total influence of episodic poverty is only 
statistically significant at the age of 0 to 1. However, with the inclusion of latent variables measuring 
parental investment and parenting style at the age of 2 to 3, it is the indirect effect of poverty via 
parental investment at age 2 to 3, rather than at 4 to 5, that is significant for ‘Who Am I?’ scores at 
the age of 4 to 5. This is also the case for the model of persistent poverty, with the indirect effect of 
persistent poverty during the first 2 to 3 years of life having the most significant influence. 

Estimates of the negative influence of both episodic and persistent poverty were reduced considerably 
by controlling for background characteristics of the child and the household. Still, the results of the 
Structural Equation Models in Tables 9 and 10 show there is still a significant indirect influence of 
poverty through parental investment. Furthermore, it is the influence of parental investment during early 
childhood that is the most important. While the influence on the ‘Who Am I?’ score is quite small, it is 
important to consider that early childhood is a critical period for cognitive development; and capabilities 
developed in early childhood accumulate throughout childhood and into adulthood. 

The influence of poverty on PPVT scores
Turning now to the results for the PPVT test, Table 11 presents OLS estimates of the influence of 
episodic poverty, first controlling only for the measures of episodic poverty (column I), then adding 
additional controls for background characteristics (column II) and finally adding the PPVT score in the 
previous wave to control for earlier capabilities (column III). 
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Table 11: OLS estimates of the influence of episodic poverty on PPVT scores

Unadjusted

Adjusted for 
background 

characteristics

Adjusted for 
background 

characteristics and 
previous PPVT score 

Age 4–5 

 Poor at age 0–1 -1.87*** -1.48***

 Poor at age 2–3 -1.76*** -1.08***

 Poor at age 4–5 -1.94*** -1.09***

 Controls No Yes

 Constant 65.79 33.85

 R2 0.04 0.15

 N 4,083 4,083

Age 6–7 

 Poor at age 0–1 -1.32***  -0.99*** -0.43

 Poor at age 2–3 -0.84** -0.45 -0.11

 Poor at age 4–5 -0.71* -0.19 0.11

 Poor at age 6–7 -0.94*** -0.36 -0.07

 Controls No Yes Yes

 Previous PPVT Score No No 0.37***

 Constant 74.91*** 45.11*** 30.03***

 R2 0.02 0.11 0.29

 N 3,793 3,793 3,793

Age 8–9 

 Poor at age 0–1 -0.72** -0.53 -0.11

 Poor at age 2–3 -0.57* -0.30 -0.05

 Poor at age 4–5 -0.58 -0.36 -0.14

 Poor at age 6–7 -0.74** -0.42 -0.32

 Poor at age 8–9 -1.06*** -0.57* -0.50*

 Controls No Yes Yes

 Previous PPVT Score No No 0.47***

 Constant 79.61*** 55.53*** 33.30***

 R2 0.02 0.09 0.30

 N 3,576 3,576 3,576

Note:  *** p < 0.01, ** p < 0.05 and * p < .1. Controlling for child’s age (in weeks), gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term 
health condition or disability; household size, number of siblings; lone parent household; mother’s education (years); age and employment status; and 
metropolitan area.
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The influence of episodic poverty on PPVT scores is negative and statistically significant even after 
controlling for a range of background characteristics. However, the influence of episodic poverty on 
PPVT scores at the ages of 6 to 7 and 8 to 9 is no longer significant once background characteristics 
and the PPVT score in the previous year are accounted for. This finding is consistent with previous 
research that shows the early years of childhood are the most important years for cognitive 
development, which is a cumulative process whereby capabilities developed in the early years are built 
upon throughout childhood. 

Looking at the estimates of the influence of episodic poverty on PPVT scores at the age of 6 to 7, linear 
regressions controlling only the indicators of episodic poverty, poverty in all four waves has a significant 
negative influence on PPVT outcomes at the age of 4 to 5. However, only 2 per cent of the variation in 
PPVT scores (as measured by R-squared) is explained by controlling for the poverty indicators alone. With 
the inclusion of background characteristics, the proportion of the variation in PPVT explained increases 
to 11 per cent, but only poverty at the age of 0 to 1 remains statistically significant. Adding PPVT at the 
age of 4 to 5 to the linear regression model increases the proportion of variance explained to 29 per cent, 
however none of the poverty indicators are statistically significant. In other words, previous vocabulary 
skills are the strongest predictor of PPVT at the age of 6 to 7, with a one-point increase in PPVT at the 
age of 4 to 5 increasing PPVT scores at the age of 6 to 7 by 0.4 points. Similarly, a one-point increase in 
PPVT at the age of 6 to 7 increases PPVT scores at the age of 8 to 9 by 0.5 points. In other words, better 
scores at the age of 4 to 5 leads to better scores at the age of 6 to 7, which lead to better scores at the 
age of 8 to 9 and so on. This result is similar to the findings of Dickerson and Popli (2012), who showed 
that previous ability is a very strong predictor of cognitive outcomes during middle childhood and the 
estimated influence of poverty often becomes insignificant after accounting for previous ability. This 
highlights the importance of investment in the early years—a small improvement in outcomes in the early 
years can lead to a substantially better outcome in the longer term.

While estimates of the influence of episodic poverty were not significant after controlling for background 
characteristics and previous ability, OLS estimates of the influence of persistent poverty show that at 
the age of 8 to 9 the association between persistent poverty and PPVT outcomes at age 8 to 9 remains 
statistically significant even after controlling for background characteristics and previous ability (Table 12). 

The coefficient related to persistent poverty at the age of 8 to 9 is -0.14 and the persistent poverty 
score for a poverty profile of consistent poverty over 5 waves is 10 (see Appendix Table A1). Therefore, 
compared to a child who had never experienced poverty by the age of 8 to 9, a child who had been in 
persistent poverty for the entire five waves could be expected to have a PPVT score 1.4 points (0.3 of a 
standard deviation) lower, after controlling for background characteristics and the child’s PPVT score in 
the previous wave.
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Table 12: OLS estimates of the influence of persistent poverty on PPVT scores

Unadjusted

Adjusted for 
background 

characteristics

Adjusted for 
background 

characteristics and 
previous score

Age 4–5 

 Persistent Poverty -1.44*** -0.97**

 Controls No Yes

 Constant 65.71*** 33.57***

 R2 0.04 0.15

 N 4,083 4,083

Age 6–7 

 Persistent Poverty -0.65*** -0.35*** -0.07

 Controls No Yes Yes

 Previous PPVT Score No No 0.37***

 Constant 74.83*** 44.83*** 29.89***

 R2 0.02 0.11 0.299

 N 3,793 3,793 3,793

Age 8–9 

 Persistent Poverty -0.47*** -0.28*** -0.14**

 Controls No Yes Yes

 Previous PPVT Score No No 0.47***

 Constant 79.53*** 55.27*** 33.19***

 R2 0.02 0.09 0.30

 N 3,576 3,576 3,576

Note: *** p < 0.01, ** p < 0.05 and * p < 0.1. Controlling for child’s age (in weeks), gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term 
health condition or disability; household size, number of siblings; lone parent household; mother’s education (years); age and employment status; and 
metropolitan area.

The results in Table 13 concerning PPVT at the age of 4 to 5 show that in each wave, the influence 
of episodic poverty is statistically significant. Children who were poor at the age of 0 to 1 could be 
expected to have PPVT scores 1.2 points (0.19 of a standard deviation) lower than those who were not 
poor. Similarly children who were poor at the age of 2 to 3 could be expected to have PPVT scores 0.7 
points (0.11 of a standard deviation) lower than those who were not poor at that age. For children who 
were poor at the age of 4 to 5, PPVT scores would be 0.9 points (0.14 of a standard deviation) lower 
than children who were not poor. The results also show there is a significant indirect influence of poverty 
at the age of 0 to 1 and 2 to 3 via parental investment at the age of 4 to 5. That is, children who were 
poor in the very early years of childhood experienced lower levels of parental investment at the age of 4 
to 5, which resulted in lower PPVT scores in that year. The indirect influence of investment at the age of 
4 to 5 accounted for 44 per cent of the total influence of poverty at the age of 0 to 1 and 74 per cent of 
the total influence of poverty at the age of 2 to 3.



33 

MULTIVARIATE ANALYSIS

Table 13: SEM estimates—influence of episodic and persistent poverty on PPVT, age 4 to 5

Direct 
Influence

Stress at  
age 4–5

Investment 
at age 4–5

Total  
Influence

Episodic Poverty

 Poor at age 0–1 -0.0309*  0.0002 -0.0242**  -0.0548*** 

(-0.6908) (0.0047) (-0.5407) (-1.2268)

 Poor at age 2–3 -0.0082 0.0003 -0.0227** -0.0307* 

(-0.1767) (0.0063) (-0.4901) (-0.6605)

 Poor at age 4–5 -0.0233 0.0002 -0.0165 -0.0396**  

(-0.5232) (0.0042) (-0.3706) -(0.8896)

Persistent Poverty (Age 0–1 to 4–5) -0.0396** 0.0005 -0.0491*** -0.0883***

(-0.3131) (0.0035) (-0.3877) (-0.6974)

Note: N = 3,595. Standardised coefficients, unstandardised coefficients in parentheses below. *** p < 0.01, ** p < 0.05 and * p < 0.1. Controlling for child’s age 
(in weeks), gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term health condition or disability; household size, number of siblings; 
lone parent household; mother’s education (years); age and employment status; and metropolitan area. For the model of episodic poverty, χ2 = 1032.85 (df 
= 133, p < 0.001), SRMR = 0.033, RMSEA = 0.045 with CI90 (0.041, 0.046) and CD = 0.530. For the model of persistent poverty, χ2 = 1008.46 (df = 119, p < 
0.001), SRMR = 0.033, RMSEA = 0.046 with CI90 (0.043, 0.048) and CD = 0.528.

As expected, the estimates of the influence of persistent poverty on PPVT scores at the age of 4 to 5 
were larger than those for poverty in single years. Compared to a child who was never poor, the total 
influence of having been poor in all three waves is 3.14 points (-0.6969 x 4.5), or 0.4 of one standard 
deviation (0.0883 x 4.5). The indirect influence of persistent poverty via parental investment accounted 
for 56 per cent of the total influence of persistent poverty on PPVT outcomes.

In Table 14 the results of the Structural Equation Model estimating the influence of poverty on PPVT 
scores at the age of 4 to 5, with additional variables measuring parenting stress and investment when 
the child was aged 2 to 3 included in the model, are shown.24 These results provide further evidence of 
the importance of parental investment in the very early years of childhood.

The results of this model show there are both direct and indirect influences of poverty on PPVT scores 
at the age of 4 to 5. Parental investment accounts for 71 per cent of the total influence of poverty at 
the age of 0 to 1, 50 per cent of the total influence of poverty at the age of 2 to 3 and 21 per cent of 
the total influence of poverty at the age of 4 to 5. The model of the influence of persistent poverty on 
PPVT scores support the result of the model of episodic poverty. Persistent poverty has a significant 
direct and influences on PPVT scores at the age of 4 to 5. Given that the PPM score for a child who 
experienced poverty in all three waves until the age of 4 to 5 is 4.5, these results imply that a child 
who experienced persistent poverty could be expected to have a PPVT score 2.4 points (or 0.3 of 
one standard deviation) lower than children who were never poor. In addition, there are also indirect 
influences of persistent poverty until the age of 2 to 3, mainly via parental investment at this age, with 
children who were poor at ages 0 to 1 and 2 to 3 expected to have PPVT scores a further 0.05 of one 
standard deviation lower than children were never poor.
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Table 14: SEM estimates—influence of episodic and persistent poverty on PPVT scores, 
age 4 to 5

Direct 
Influence

Stress 
at age 2–3

Investment 
at age 2–3

Stress at 
age 4–5

Investment 
at age 4–5

Total 
Influence

Episodic Poverty

 Poor at age 0–1 -0.0325* -0.0002 -0.0130** 0.0004 -0.0111** -0.0564***

(-0.7225) (-0.0050) (-0.2894) (0.0091) (-0.2468) (-1.2546)

 Poor at age 2–3 -0.0074 -0.0005 -0.0136** 0.0005 -0.0121** -0.0331*

(-0.1588) (-0.0115) (-0.2935) (0.0104) (-0.2601) (-0.7135)

 Poor at age 4–5 -0.0308* - - 0.0005 -0.0053 -0.0356**

(-0.6883) - - (0.0114) (-0.1188) (-0.7957)

Persistent Poverty

 Age 0–1 to 2–3 - -0.0005 -0.0207*** - - -0.0211***

- (-0.0057) (-0.2504) - - (-0.2561)

 Age 0–1 to 4–5 -0.0458*** - - 0.0009 -0.0225*** -0.0674***

(-0.3629) - - (0.0068) (-0.1786) (-0.5347)

Note: Standardised coefficients, unstandardised coefficients in parentheses below. *** p < 0.01, ** p < 0.05 and * p < 0.1. Controlling for child’s age (in weeks), 
gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term health condition or disability; household size, number of siblings; lone parent 
household; mother’s education (years); age and employment status; and metropolitan area. For the model of episodic poverty, χ2 = 4905.23 (df = 425, p 
< 0.001), SRMR = 0.052, RMSEA = 0.055 with CI90 (0.053,0.056) and CD = 0.327. For the model of persistent poverty, χ2 = 5275.19 (df = 421, p < 0.001), 
SRMR = 0.05, RMSEA = 0.057 with CI90 (0.056,0.059) CD = 0.304.

These results provide further evidence that poverty in the very early years of childhood has significant 
negative influence on children’s cognitive outcomes and parental investment is an important pathway of 
influence, particularly in the very early years of childhood. 

The Structural Equation Models estimating the direct and indirect influence of poverty on PPVT at 
the ages of 6 to 7 and 8 to 9 incorporate the indirect influence of episodic and persistent poverty on 
previous vocabulary scores, as well as the effect of previous PPVT scores on parental investment and 
parenting style, as shown in Figures 6 and 7 respectively. 

As was the case with the structural models for ‘Who Am I?’ and PPVT Scores at age 4 to 5, the indirect 
influence of poverty through parental investment and parenting style in the previous wave are included 
in the model. However, the inclusion of the PPVT score in the previous wave in this model means there 
are several additional pathways that must be considered. Parental investment and parenting style may 
influence PPVT at the age of 4 to 5; and also PPVT scores at age 6 to 7. PPVT scores at age 4 to 5 may 
influence parental investment, maternal mental health and parenting style at the age of 6 to 7, which in 
turn may influence PPVT scores at age 6 to 7.
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Figure 6: Structural model of the influence of episodic poverty on PPVT scores at age 6 to 7

Note: Controls include child’s age (in weeks), gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term health condition or disability; 
household size, number of siblings; lone parent household; mother’s education (years); age and employment status; and metropolitan area.
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Figure 7: Structural model of the influence of persistent poverty on PPVT scores at age 6 to 7

Note: Controls include child’s age (in weeks), gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term health condition or disability; 
household size, number of siblings; lone parent household; mother’s education (years); age and employment status; and metropolitan area.

Table 15 shows that by the age of 6 to 7, the negative influence of poverty on vocabulary scores comes 
mainly through the influence of poverty on vocabulary scores and parental investment at the age of 4 to 5.25 
That is, children who were poor in the years up to age 4 to 5 had lower PPVT scores at the age of 4 to 5 
and this ‘gap’ in test scores accumulates in such a way that these children are more likely to have lower test 
scores in later years. This result confirms the findings from the OLS estimates, which show that the most 
significant predictor of vocabulary scores at this age is the child’s PPVT score at the age of 4 to 5.
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Table 15: SEM estimates—influence of episodic and persistent poverty on PPVT, age 6 to 7

Direct 
Influence

Previous 
PPVT Score

Stress 
at age 4–5

Investment 
at age 4–5

Stress 
at age 6–7

Investment 
at age 6–7

Total 
Influence

Episodic Poverty

 Poor at age 0–1 -0.0128 -0.0172** -0.0002  -0.0111** 0.0004 -0.0011  -0.0420**

-0.2477 (-0.3332) (-0.0048) (-0.2160) (0.0077) (-0.0223) (-0.8163)

 Poor at age 2–3 0.0070 -0.0045 -0.0003  -0.0143** 0.0004 -0.0015 -0.0132

0.1300 (-0.0831) (-0.0054) (-0.2666) (0.0077) (-0.0286) (-0.2459)

 Poor at age 4–5 0.0134 -0.0083 -0.0003  -0.0102* 0.0001 -0.0021 -0.0074

0.2645 (-0.1639) (-0.0062) (-0.2012) (0.0015) (-0.0420) (-0.1473)

 Poor at age 6–7 -0.0061 - - 0.0002 -0.0020 -0.0079

-0.1163 - - (0.0033) (-0.0378) (-0.1508)

Persistent Poverty 

 Age 0–1 to Age 4–5 - -0.0199*** -0.0007 -0.0283*** 0.0004 0.0008  -0.0477***

  - (-0.1402) (-0.0047) (-0.1988) (0.0026) (0.0060) (-0.3351)

 Age 0–1 to Age 6–7 0.0057 - - - 0.0008 -0.0067 -0.0001

(0.0296) - - - (0.0041) (-0.0344) (-0.0007)

Note: Standardised coefficients, unstandardised coefficients in parentheses below. *** p < 0.01, ** p < 0.05 and * p < 0.1. Controlling for child’s age (in weeks), 
gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term health condition or disability; household size, number of siblings; lone parent 
household; mother’s education (years); age and employment status; and metropolitan area. N=3,353; for the model of episodic poverty, χ2 = 7347.53 (df = 
538, p < 0.001), SRMR = 0.053, RMSEA = 0.061 with CI90 (0.060, 0.063) and CD = 0.344. For the model of persistent poverty, χ2 = 7318.34 (df = 513, p < 
0.001), SRMR = 0.055, RMSEA = 0.063 with CI90 (0.062, 0.064) and CD = 0.345.

While the total influence of poverty was only statistically significant at the age of 0 to 1, the indirect 
influence of poverty through parental investment at the age of 4 to 5 is statistically significant for all 
three waves. That is, children who experienced poverty at the ages of 0 to 1, 2 to 3 and 4 to 5 were 
likely to have had lower levels of parental investment at the age of 4 to 5 compared to children who 
were not poor; which led to PPVT scores at the age of 6 to 7 that were lower, on average, than those of 
children who had not experienced poverty.  

Although the direct influence of persistent poverty on PPVT scores at the age of 6 to 7 was not 
statistically significant, there was a significant indirect influence of persistent poverty through previous 
ability (PPVT score at age 4 to 5) and also investment at the age of 4 to 5. Compared to children who 
had never experienced poverty by the age of 4 to 5, children who had experienced persistent poverty 
from age 0 to 1 to age 4 to 5 could be expected to have PPVT scores 1.5 points (4.5 x 0.3351) lower at 
the age of 6 to 7. Further, the indirect influence of persistent poverty comes mainly via reduced parental 
investment at the age of 4 to 5, which accounts for 59 per cent of the total influence of persistent 
poverty from age 0 to 1 to age 4 to 5. 

Estimates of the direct and indirect influence of poverty on PPVT scores at the age of 8 to 9 show that 
while the direct and total influences of episodic poverty were not statistically significant, there was a 
significant indirect influence of poverty through previous ability and parental investment (Table 16). 
Compared to children who were not poor at the age of 0 to 1, those who experienced poverty at that 
age can be expected to have PPVT scores 0.3 points (0.02 of one standard deviation) lower. There was 
also a small, but statistically significant, indirect influence of poverty at the age of 4 to 5 via lower levels 
of parental investment age the age of 6 to 7, reducing PPVT scores at the age of 8 to 9 by 0.23 points. 
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Table 16: SEM estimates—influence of episodic and persistent poverty on PPVT, age 8 to 9

Direct 
Influence

Previous 
PPVT Score

Stress 
at age 6–7

Investment 
at age 6–7

Stress 
at age 8–9

Investment 
at age 8–9

Total 
Influence

Episodic Poverty          

  Poor at age 0–1 -0.0056   -0.0176** -0.0001 -0.0015 -0.0001 -0.0001 -0.0248

(-0.1052) (-0.3329) (-0.0011) (-0.0282) (-0.0017) (-0.0015) (-0.4705)

  Poor at age 2–3 0.0023 -0.0101 -0.0001 -0.0032 -0.0001 -0.0001 -0.0113

(0.0422) (-0.1820) (-0.0014) (-0.0581) (-0.0024) (-0.0024) (-0.2042)

  Poor at age 4–5 0.0035 -0.0004 0.0000   -0.0121** 0.0000 -0.0020 -0.0110

(0.0668) (-0.0068) (-0.0003) (-0.2281) (-0.0006) (-0.0376) (-0.2067)

  Poor at age 6–7 -0.0105 -0.0009 -0.0001 -0.0063 -0.0001 -0.0023 -0.0201

(-0.1941) (-0.0160) (-0.0013) (-0.1170) (-0.0015) (-0.0422) (-0.3720)

  Poor at age 8–9 -0.0225 - - - -0.0002 -0.0026 -0.0253

(-0.4051) - - - (-0.0027) (-0.0462) (-0.4540)

Persistent Poverty 

  Age 0–1 to Age 6–7 - -0.0176* -0.0002 -0.0187*** -0.0001 0.0001  -0.0363***

  - (-0.0893) (-0.0009) (-0.0948) (-0.0003) (0.0007) (-0.1847)

  Age 0–1 to Age 8–9 -0.0154 -0.0001 -0.0048 -0.0805

(-0.0610) (-0.0006) (-0.0189) (-0.0203)

Note:  *** p < 0.01, ** p < 0.05 and * p < 0.1. Controlling for child’s age (in weeks), gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term 
health condition or disability; household size, number of siblings; lone parent household; mother’s education (years); age and employment status; and 
metropolitan area. Because the persistent poverty measure depends on the number of waves being considered, the coefficient for the influence of 
persistent poverty via the PPVT score in the previous wave is not added to the total influence of persistent poverty. N=3,482; For the model of episodic 
poverty, χ2 = 8393.47 (df = 552, p < 0.001), SRMR = 0.054, RMSEA = 0.064 with CI90 (0.063, 0.065) and CD = 0.278. For the model of persistent poverty, χ2 
= 8359.96 (df = 513, p < 0.001), SRMR = 0.057, RMSEA = 0.066 with CI90 (0.065, 0.068) and CD = 0.279.

While persistent poverty from age 0 to 1 to age 6 to 7 had a significant negative effect on PPVT scores, 
there was no additional effect from persistent poverty from age 0 to 1 to age 8 to 9. This result provides 
further evidence of the importance of the early years of childhood in terms of investment in children’s 
developmental outcomes. The total influence of persistent poverty was -0.18 points and over four 
waves the persistent poverty measure for a child who had been in poverty for the entire period is 7 
points (Appendix Table A1). This means that compared to a child that was never poor, a child who 
was poor from birth to age 6 to 7 waves can be expected to have a PPVT score 1.26 points (0.25 of 
a standard deviation) lower. This result occurs mainly through the influence of persistent poverty on 
parental investment, with parental investment making up 52 per cent of the total influence of persistent 
poverty and previous PPVT score accounting for 48 per cent.

The finding that the influence of poverty on PPVT scores at the age of 6 to 7 and 8 to 9 is mainly an 
indirect influence via previous PPVT scores and parental investment in the early years of childhood 
confirm the findings of Heckman (2006) and others who have shown that cognitive ability in early 
childhood is a cumulative process with early skills providing the foundation for later skills. The results 
showing that parental investment in the very early years has a significant, albeit small, influence on 
later PPVT scores, confirms to some extent the importance of creating an enriching home learning 
environment in the early years, as the benefits are likely to continue throughout childhood. 
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The influence of poverty on Year 3 NAPLAN outcomes
In Table 17, average Year 3 NAPLAN reading and numeracy scores are compared for children who had 
experienced poverty and those who had not. The single-year differences are significantly different and 
substantial at around 30 points for both reading and numeracy;  the difference in average test scores for 
children who had experienced persistent poverty, compared to children who were never poor is even 
larger, at 58 points for reading and 54 points for numeracy.

Table 17: Year 3 NAPLAN scores by poverty status (means)

Reading Numeracy

Poor Not Poor Poor Not Poor

Episodic Poverty 

 Poor at age 0–1 395.16 431.10 376.05 406.00

 Poor at age 2–3 388.96 432.64 374.96 406.73

 Poor at age 4–5 387.10 432.40 370.96 406.84

 Poor at age 6–7 388.61 432.56 373.42 406.85

Persistent Poverty       

 Never poor  436.42   410.43  

 Poor in 1 wave 408.23   385.66  

 Poor in 2 waves 403.11   380.50  

 Poor in 3 waves 387.99   375.37  

 Poor in 4 waves 377.77 356.22  

Total 427.88 403.32 

SD 91.9  74.79

N 3,269 3,261

Notes: Population Weighted Results. Sample is restricted to children who completed their Year 3 NAPLAN tests in 2012.

Compared to children who were not poor at the age of 0 to 1, children who had experienced poverty 
at that age had Year 3 NAPLAN scores 36 points lower for reading and 30 points lower for numeracy. 
These gaps in NAPLAN scores increase to 44 points for reading and 32 points for numeracy if children 
had experienced poverty at the age of 2 to 3; 45 points for reading and 36 points for numeracy if 
children had experienced poverty at the age of 4 to 5 and 44 points for reading and 33 points for 
numeracy if children had experienced poverty at the age of 6 to 7. These differences are substantial, at 
0.4 to 0.5 of one standard deviation.

One way to think about the magnitude of these differences is that the NAPLAN score required to meet 
the national minimum standard in Year 3 is 270 points and the score required to meet the national 
minimum standard for Year 5 is 374 points. The difference over two years is 104 points. Therefore 52 
NAPLAN points can be considered to be the equivalent of one year of schooling at the Year 3 level 
(Warren & Haisken deNew 2013).26 Based on this assumption, the differences between the NAPLAN 
scores of children who had experienced poverty and those who had not amount range from 58 per cent 
of one year of schooling (poverty at the age of 0 to 1 and Year 3 numeracy) to 87 per cent of one year 
of schooling (poverty at the age of 4 to 5 and Year 3 reading). The gap in NAPLAN scores for those 
who had been in persistent poverty is even larger. Compared to children who had never experienced 
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poverty, those who had been living in a poor household from the age of 0 to 1 to the age of 6 to 7 had 
average test scores 58.7 points lower for reading and 54.2 points lower for numeracy – this amounts to 
just over one year of schooling at the Year 3 level. 

In the ordinary least squares estimates below, school-readiness is accounted for using the child’s ‘Who 
Am I?’ score at the age of 4 to 5 (Table 18).27 In column I, the regressions are run controlling only for 
the poverty indicators, in column II, controls for socio-demographic characteristics are included in the 
model and in column III, the child’s WAI score is included. 

Table 18: OLS estimates of the influence of episodic poverty on Year 3 NAPLAN scores

Unadjusted

Adjusted for 
background 

characteristics

Adjusted for 
background 

characteristics and 
previous WAI score

Reading 

 Poor at age 0–1 -20.32*** -14.56* -11.44*

 Poor at age 2–3 -18.93*** -11.09 -9.20

 Poor at age 4–5 -18.70** -8.20 -4.43

 Poor at age 6–7 -19.39*** -6.06 -3.90

 ‘Who Am I?’ Score No No 3.88***

 Controls No Yes Yes

 Constant 446.46*** 19.20 -61.49

 R2 0.02 0.11 0.19

 N 2,610 2,610 2,610

Numeracy 

 Poor at age 0–1 -17.92*** -12.06** -9.06

 Poor at age 2–3 -11.40** -5.87 -4.36

 Poor at age 4–5 -15.12** -6.42 -2.77

 Poor at age 6–7 -16.18*** -5.51 -3.24

 ‘Who Am I?’ Score No No 3.97***

 Controls No Yes Yes

 Constant 416.77** 77.81*** -2.05

 R2 0.02 0.12 0.24

 N 2,606 2,606 2,606

Note:  *** p < 0.01, ** p < 0.05 and * p < 0.1. Sample is restricted to children who completed their Year 3 NAPLAN tests in 2012. Controlling for child’s age, 
gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term health condition or disability; household size, number of siblings; lone parent 
household; mother’s education (years); age and employment status; and metropolitan area.

The results of ordinary least squares regressions show that once socio-demographic characteristics are 
accounted for, only poverty at the age of 2 to 3 is statistically significant for reading and for numeracy, only 
poverty at the age of 0 to 1 is significant. Once the child’s ability level at the age of 4 to 5 is included in the 
model, the poverty indicators are no longer statistically significant. However, the explanatory power of the 
model (measured by R-squared) increases substantially. These results imply that the negative influence of 
poverty in very early childhood is now captured through early ability (measured by the ‘Who Am I?’ score), 
which in turn has a strong and significant influence on NAPLAN outcomes.
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In Table 19, the results of linear regressions estimating the influence of persistent poverty on Year 3 
NAPLAN Scores are presented. While the influence of episodic poverty was not statistically significant 
once background characteristics and previous ability were taken into account, this is not the case for 
persistent poverty. 

Table 19: OLS estimates of the influence of persistent poverty on Year 3 NAPLAN scores

Unadjusted
Adjusted for background 

characteristics

Adjusted for background 
characteristics and previous  

WAI score

Reading 

 Persistent Poverty -12.84*** -6.53*** -4.68**

 WAI Score No No 3.89***

 Controls No Yes Yes

 Constant 444.84*** 12.61 -66.94

 R2 0.02 0.11 0.19

 N 2,587 2,587 2,587

Numeracy 

 Persistent Poverty -10.01*** -4.90*** -3.16**

 WAI Score No No 3.97***

 Controls No Yes Yes

 Constant 416.37*** 72.77 -6.01

 R2 0.02 0.12 0.24

 N 2,606 2,606 2,606

Note:  *** p < 0.01, ** p < 0.05 and * p < 0.1. Sample is restricted to children who completed their Year 3 NAPLAN tests in 2012.Controlling for child’s age (in 
weeks), gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term health condition or disability; household size, number of siblings; 
lone parent household; mother’s education (years); age and employment status; and metropolitan area.

These results suggest that even after controlling for background characteristics and previous ability, 
persistent poverty has a significant and substantial negative influence on children’s NAPLAN outcomes 
in Year 3. For children who remained in poverty in the first four waves, the persistent poverty measure 
is 7.0. Therefore, the influence of 4 waves of poverty is 33 points (-4.68 x 7) for reading and 22 points 
(-3.16 x 7) for numeracy. Using the 52 points as a measure of one year of schooling at the year 3 level, 
these estimates suggest that compared to children who had never experienced poverty, children who 
had been living in persistent poverty during the first 6 to 7 years of their lives are likely to have fallen 
behind by the equivalent of 63 per cent of one school year for reading and 42 per cent for numeracy. 

The direct and indirect influence of poverty is estimated using Structural Equation Models, incorporating 
the indirect influence of poverty via previous ability using ‘Who Am I?’ scores at the age of 4 to 5, as 
described in Figure 8. As was the case with the models of PPVT scores at ages 6 to 7 and 8 to 9; the 
influence of parental investment, maternal mental health and parenting style and previous ability are 
included in the model as mediators of the influence of poverty. For the models of NAPLAN outcomes, 
previous ability is measured using the child’s score on the ‘Who Am I?’ test taken at age 4 to 5 and 
parental investment and parenting style may be influenced by the child’s previous ability. 

To estimate the influence of persistent poverty on NAPLAN Scores, the individual indicators of poverty are 
replaced with a single (continuous) measure of persistent poverty, as described in Appendix Table A1.
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Figure 8: Structural model of the influence of episodic poverty on NAPLAN scores age 8 to 9

Note:  Controls include child’s age (in weeks), gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term health condition or disability; 
household size, number of siblings; lone parent household; mother’s education (years); age and employment status; and metropolitan area.

Structural Equation Models of the direct and indirect influence of poverty on NAPLAN Numeracy scores 
confirm that while the influence of episodic poverty is only statistically significant for children who 
experienced poverty at the age of 2 to 3; persistent poverty has a significant and substantial influence 
on Year 3 NAPLAN scores (Table 20).

The results of the Structural Equation Models indicate the influence of episodic poverty on Year 3 
NAPLAN scores was strongest at the ages of 0 to 1 and 2 to 3. The total influence of having been in 
poverty at the age of 0 to 1 was 13 points for reading and 12 points for numeracy and this was mainly 
the indirect influence parental investment at age 4 to 5, which accounted for 34 per cent of the total 
influence for reading and 39 per cent for numeracy. It is interesting to note that the influence of previous 
ability, measured by the child’s ‘Who Am I?’ Score at age 4 to 5 was not statistically significant for 
reading or numeracy. One possible explanation for this result is that parental investment in the early 
years (up to age 4 to 5) is likely to have a significant influence on later outcomes, beyond what is 
measured by the ‘Who Am I?’ score. 
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Table 20: SEM estimates—influence of episodic and persistent poverty on Year 3 
NAPLAN reading and numeracy scores

Direct 
Influence

Who Am I 
Score

Stress 
Age 4–5

Investment 
Age 4–5

Stress 
Age 6–7

Investment 
Age 6–7

Total 
Influence

Reading

Episodic Poverty

 Poor at age 0–1 -0.0171 -0.006 -0.0004 -0.0124* 0.0005 -0.0014 -0.0363*

(-6.2236) (-2.002) (-0.1356) (-4.5075) (0.1813) (-0.5194) (-13.2067)

 Poor at age 2–3 -0.0113 -0.004 -0.0004 -0.0167** 0.0010 -0.0013 -0.0329

(-3.8865) (-1.440) (-0.1261) (-5.7434) (0.3482) (-0.4330) (-11.2811)

 Poor at age 4–5 -0.0040 -0.001 -0.0005 -0.0101 -0.0002 -0.0022 -0.0184

(-1.4861) (-0.479) (-0.2019) (-3.7643) (-0.0660) (-0.8335) (-6.8309)

 Poor at age 6–7 -0.0127 - - - 0.0001 -0.0013 -0.0138

(-4.6204) - - - (0.0430) (-0.4631) (-5.0404)

Persistent Poverty 

 Age 0–1 to Age 4–5 - -0.0063 -0.0009 -0.0298*** 0.0004 0.0476   -0.0363***

  - (-0.8482) (-0.1198) (-4.0140) (0.0007) (-0.5436) (-4.8839)

 Age 0–1 to Age 6–7 -0.0189  -  -  - 0.0505 -0.0054 -0.0235

(-1.9005)  -  - -  (0.0749) (0.0004) (-2.3693)

Numeracy

Episodic Poverty

 Poor at age 0–1 -0.0189 -0.0065 -0.0002 -0.0152** 0.0004 0.0011 -0.0393*

(-5.6184) (-1.9453) (-0.0691) (-4.5145) (0.1251) (0.3346) (-11.6875)

 Poor at age 2–3 -0.0003 -0.0035 -0.0002 -0.0212** 0.0008 0.0009 -0.0235

(-0.0913) (-0.9933) (-0.0502) (-5.9585) (0.2135) (0.2621) (-6.6176)

 Poor at age 4–5 -0.0031 -0.0014 -0.0004 -0.0104 -0.0003 0.0015 -0.0140

(-0.9517) (-0.4242) (-0.1108) (-3.1942) (-0.0849) (0.4693) (-4.2965)

 Poor at age 6–7 -0.0154 - - - 0.0001 0.0010 -0.0144

(-4.6077) - - - (0.0341) (0.2872) (-4.2864)

Persistent Poverty 

 Age 0–1 to Age 4–5 - -0.0062 -0.0006  -0.0351*** 0.0002 0.0027 -0.0418***

  - (-0.6818) (-0.0637) (-3.8419) (0.0270) (-0.0002) (-4.5782)

 Age 0–1 to Age 6–7 -0.0193 - - - 0.0005 -0.0179 -0.0160

(-1.5775) - - - (0.0406) (0.2253) (-1.3116)

Note:  Sample is restricted to children who completed their Year 3 NAPLAN tests in 2012. Controlling for child’s age (in weeks), gender, Aboriginal or Torres 
Strait Islander status, low birth weight, long-term health condition or disability; household size, number of siblings; lone parent household; mother’s 
education (years); age and employment status; and metropolitan area. N=2,325 for Reading and 2,321 for Numeracy. Episodic Poverty: For Reading, = 
6443.51 (df = 549, p < 0.001), SRMR = 0.063, RMSEA = 0.068 with CI90 (0.066, 0.069) and CD = 0.392. For Numeracy χ2 = 5399.17 (df = 548, p < 0.001), 
SRMR = 0.03, RMSEA = 0.062 with CI90 (0.060, 0.063) and CD = 0.422. Persistent Poverty: For Reading, χ2 = 6413.55 (df = 529, p < 0.001), SRMR = 
0.063, RMSEA = 0.065 with CI90 (0.063, 0.067) and CD = 0.391. For Numeracy χ2 = 5318.15 (df = 528, p < 0.001), SRMR = 0.03, RMSEA = 0.062 with CI90 
(0.060, 0.063) and CD = 0.422.
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Turning now to the results for persistent poverty, while there is no significant direct influence of 
persistent poverty on NAPLAN scores, there is a substantial indirect influence of persistent poverty via 
parental investment, accounting for 82 per cent of the total influence of persistent poverty for reading 
and 84 per cent of the total influence for numeracy. 

If the persistent poverty measure for children who remained in poverty for the first three waves (from 
age 0 to 1 to age 4 to 5) is 4.5 (from Table A1), then the total influence of persistent poverty over four 
waves is 22 points for reading and 21 points for numeracy. Again, assuming that 52 NAPLAN points 
amounts to one year of schooling at the Year 3 level, these figures suggest that compared to children 
who had never experienced poverty, children who had been in persistent poverty would fall behind 
by 42 per cent of one school year for reading and 40 per cent of one school year for numeracy. 

In summary, the estimates of the influence of poverty on children’s cognitive outcomes show that there 
is a significant negative influence of both episodic and persistent poverty on children’s WAI and PPVT 
outcomes at the age of 4 to 5 and the influence of poverty is mainly indirect, as a result of differences 
in parental investment. While the influence of poverty on these outcomes is not large, it is important to 
consider that cognitive development is a cumulative process in which skills and abilities developed in 
early childhood are built upon in later years. The fact that the influence of poverty on PPVT outcomes 
at the ages of 6 to 7 and 8 to 9 are generally not statistically significant after controlling for background 
characteristics and ability reflects the fact that previous ability is a very strong predictor of later outcomes. 

While the influence of poverty on children’s WAI and PPVT scores was statistically significant but quite small, 
this was not the case for NAPLAN outcomes. Even after controlling for background characteristics and 
ability at the age of 4 to 5, the influence of poverty at the age of 0 to 1 years of age has a significant negative 
impact on NAPLAN outcomes in Year 3, amounting to 13 points for reading and 12 points for numeracy. The 
influence of persistent poverty was even larger. Compared to children who had not experienced poverty by 
the age of 8 to 9, those who had been in persistent poverty could be expected to be behind in reading and 
numeracy by 22 and 21 points respectively. This amounts to the equivalent of 40 to 42 per cent of one year 
of schooling at the Year 3 level. While poverty is unlikely to directly impact on children’s NAPLAN Scores in 
practice, supporting parental investment and other practices that protect children from poverty’s deleterious 
consequences may address the learning gaps for disadvantaged children.

4.2 The influence of poverty on social-emotional outcomes 

This section examines the influence of poverty on children’s social outcomes, measured by their SDQ 
Total Scores and pro-social scores. In Table 21, the proportion of children who had SDQ total scores 
that indicate a risk of clinically significant problems (SDQ total scores of 17 points or higher) are 
compared according to whether or not they experienced poverty at specific times during their childhood 
and also according to the number of waves that they were living in a poor household. 

At the age of 4 to 5, the proportion of children who had SDQ total scores of 17 or above, indicating a risk 
of clinically significant problems, was substantially higher among those who had experienced poverty 
at some time before the age of 5, compared to children who had not experienced poverty. Compared 
to children who were not poor at the age of 0 to 1, the proportion of children who had SDQ total scores 
indicating a risk of clinically significant problems at the age of 4 to 5 was 7.4 percentage points higher. 
Among children who had experienced poverty at the age of 2 to 3, the proportion at risk of clinically 
significant problems at the age of 4 to 5 was 5.8 percentage points higher and among those who were 
poor at the age of 4 to 5, the proportion whose SDQ total score indicated clinically significant problems 
was 9.8 percentage points higher than children who were not poor at this age. Similarly, at the age of 6 to 
7, the difference in the proportion of children who had SDQ scores indicating a risk of clinically significant 
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problems according to their poverty ranged from 5.5 percentage points for children who were poor at the 
age of 6 to 7 to 9.8 points for children who had experienced poverty at the age of 4 to 5.

Table 21: SDQ total score by poverty status (per cent at risk of clinically significant 
problems)

At risk at Age 4–5 At risk at Age 6–7 At risk at Age 8–9

Poor Not Poor Poor Not Poor Poor Not Poor

Episodic Poverty 

 Poor at age 0–1 13.23 5.87 14.61 7.67  12.52* 8.96

 Poor at age 2–3 11.76 5.95 14.90 7.26 14.56 8.70

 Poor at age 4–5 15.49 5.68 16.77 6.93 14.36 8.51

 Poor at age 6–7   13.30 7.78 12.19 8.60

 Poor at age 8–9     15.78 8.49

Persistent Poverty       

 Never poor 5.37  6.32  7.67  

 Poor in 1 wave 7.62#  9.14#  11.33  

 Poor in 2 waves 18.17  12.66  11.31  

 Poor in 3 waves 15.64  19.91  10.46#  

 Poor in 4 waves   14.82  15.93  

 Poor in 5 waves     27.35  

 Total (%) 6.60  8.45  9.29  

 Mean (points) 8.58 8.54 8.31

 SD 4.83 5.32  5.57

 N 3,821 4,211 4,007

Notes:  Population Weighted Results. * Indicates the difference between ‘poor’ and ‘not poor’ categories is not statistically significant at the 10 per cent level in a 
chi-square test. # Indicates the proportion at risk is not significantly different from the group who had never experienced poverty. 

At the age of 8 to 9, the differences in the proportion of children with SDQ total scores of 17 or higher 
according to whether or not they had experienced poverty was not as large, with the largest difference 
being 7.3 percentage points for those who had experienced poverty at the age of 8 to 9, compared to 
those who had not. These differences suggest it is not only poverty during early childhood, but also 
more recent episodes of poverty, which has a significant influence on children’s social outcomes. There 
are also substantial differences in the proportion of children with high SDQ total scores depending 
on the number of years they had experienced poverty. For example, 27 per cent of children who had 
been in persistent poverty until the age of 8 to 9 had SDQ total scores that indicate a risk of clinically 
significant problems, compared to only 7.7 per cent of children who had never experienced poverty. 

OLS estimates in Table 22 show the influence of episodic poverty on SDQ total scores is positive and 
statistically significant even after controlling for a range of background characteristics. The negative influence 
of poverty is largest and most significant for poverty that occurred at the age of 4 to 5. This suggests that 
poverty around the time that children begin kindergarten or school, that is, a time when most children begin 
to interact more with their peers, has a significant and ongoing influence on social outcomes. The influence 
of episodic poverty on SDQ total scores at the ages of 6 to 7 and 8 to 9 is no longer statistically significant 
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once the SDQ total score in the previous wave are accounted for. This result also suggests there is an 
ongoing influence of poverty through its influence on children’s social skills around the age of 4 to 5.

Table 22: OLS estimates of the influence of episodic poverty on SDQ total scores

Unadjusted
Adjusted for background 

characteristics

Adjusted for background 
characteristics and previous  

SDQ score

Age 4–5 

 Poor at age 0–1 0.66** 0.52 

 Poor at age 2–3 0.69** 0.34

 Poor at age 4–5 1.74*** 1.33***

 Controls No Yes

 Constant 7.92*** 12.37***

 R2 0.02 0.09 

 N 3,685 3,685

Age 6–7 

 Poor at age 0–1 0.78** 0.76**  0.40

 Poor at age 2–3 0.71* 0.47 0.25

 Poor at age 4–5 0.91** 0.54 -0.29

 Poor at age 6–7 0.49 0.06 -0.11

 Controls No Yes Yes

 SDQ in previous wave No No 0.650***

 Constant 7.59*** 14.63*** 6.24***

 R2 0.01 0.07 0.41

 N 3,460 3,460 3,460

Age 8–9 

 Poor at age 0–1 0.09 0.13 -0.39

 Poor at age 2–3 0.55 0.24 -0.22

 Poor at age 4–5 1.18*** 1.07*** 0.40

 Poor at age 6–7 0.45 0.29 0.41

 Poor at age 8–9 1.26*** 0.37 0.43

 Controls No Yes Yes

 SDQ in previous wave No No 0.76***

 Constant 7.54*** 11.77*** 1.50**

 R2 0.02 0.09 0.54

 N 3,600 3,600 3,600

Note:  *** p < 0.01, ** p < 0.05 and * p < 0.1. Controlling for gender, Aboriginal or Torres Strait Islander Status, low birth weight, long-term health condition or 
disability; household size, number of siblings; lone parent household; mother’s education (years); age and employment status; and metropolitan area.
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As was the case for episodic poverty, OLS estimates of the influence of persistent poverty are 
positive and statistically significant after controlling for background characteristics, but the influence 
of persistent poverty is no longer statistically significant once the SDQ score in the previous wave is 
included in the set of control variables (Table 23). 

Table 23: OLS estimates of the influence of persistent poverty on SDQ total scores

Unadjusted
Adjusted for background 

characteristics

Adjusted for background 
characteristics and previous 

SDQ score

Age 4–5 

 Persistent Poverty 0.78*** 0.56***

 Controls No Yes

 Constant 7.96*** 12.48***

 R2 0.02 0.0901

 N 3,685 3,685

Age 6–7 

 Persistent Poverty 0.52*** 0.35*** 0.05

 SDQ in previous wave No No 0.65***

 Controls No Yes Yes

 Constant 7.64*** 14.82*** 6.34***

 R2 0.01 0.07 0.41

 N 3,460 3,460 3,460

Age 8–9 

 Persistent Poverty 0.46*** 0.30*** 0.07

 SDQ in Previous wave No No 0.76***

 Controls No Yes Yes

 Constant 7.61*** 11.94*** 1.54***

 R2 0.01 0.09 0.54

 N 3,600 3,600 3,600

Note: *** p < 0.01, ** p < 0.05 and * p < 0.1. Controlling for child’s age (in weeks), gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term 
health condition or disability; household size, number of siblings; lone parent household; mother’s education (years); age and employment status; and 
metropolitan area.

Estimates of the direct and indirect influence of episodic and persistent poverty on SDQ total scores 
using Structural Equation Modelling are presented in Table 24.28 The models being estimated are 
described in Figure 9. The direct influence of poverty is estimated, as well as the indirect influence of 
poverty through parenting stress and parental investment; the indirect influence of previous social skills 
(measured by SDQ Score in the previous wave) are included in the models for ages of 6 to 7 and 8 to 
9, accounting for the potential influence of previous SDQ scores on parental investment and parenting 
style in the current period.29 
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Figure 9: Structural model of the influence of episodic poverty on SDQ scores age 8 to 9

Note:  Controls include child’s age (in weeks), gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term health condition or disability; 
household size, number of siblings; lone parent household; mother’s education (years); age and employment status; and metropolitan area.

The estimation results for episodic poverty indicate that for SDQ scores at the age of 4 to 5 there is a 
significant influence of poverty via parental investment in all three waves and maternal mental health 
and parenting style at age 2 to 3. The direct influence of poverty at age 4 to 5 accounted for 78 per cent 
of the total influence of poverty at that age. That is, very little of the negative influence of poverty at this 
age could be accounted for by differences in parental investment and parenting style. 

The influence of persistent poverty on SDQ scores at the age of 4 to 5 was larger than that of episodic 
poverty, with a total influence of 0.07 of one standard deviation (or 0.41 points). Given the persistent 
poverty measure over three waves is 4.5 for a child who was living in poverty across all three waves, this 
amounts to a difference of 0.3 of one standard deviation, or 1.83 points. While more than 40 per cent 
of the total influence of persistent poverty is a direct influence, 20 per cent of the influence of persistent 
poverty on SDQ total scores at the age of 4 to 5 could be attributed to higher levels of parental stress 
resulting in a harsher and less consistent parenting style and a further 37 per cent can be attributed to 
lower levels of parental investment. 
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Table 24: SEM estimates—influence of episodic and persistent poverty on SDQ total 
scores

Direct 
Influence

Previous 
SDQ Score Stress Investment

Total 
Influence

Age 4–5 Age 4–5 Age 4–5

 Poor at age 0–1 0.0053 - 0.0066 0.0115*** 0.0234

(0.0928) - (0.1161) (0.2028) (0.4117)

 Poor at age 2–3 -0.0062 - 0.0072* 0.0101** 0.0111

(-0.1061) - (0.1229) (0.1721) (0.1890)

 Poor at age 4–5 0.0511*** - 0.0058 0.0085** 0.0655***

(0.9076) - (0.1032) (0.1512) (1.1620)

Persistent Poverty 

 Age 0–1 to 4–5 0.0278* - 0.0133*** 0.0240*** 0.0652***

(0.1741) - (0.0833) (0.1506) (0.4081)

Age 6–7   Age 4–5 Age 6–7 Age 6–7  

 Poor at age 0–1 0.0186 0.0102 0.0104** 0.0005 0.0397**

(0.3575) (0.1967) (0.2008) (0.0093) (0.7643)

 Poor at age 2–3 0.0168 0.0060 0.0086* 0.0012 0.0326*

(0.3105) (0.1102) (0.1594) (0.0222) (0.6023)

 Poor at age 4–5 -0.0149 0.0280*** 0.0162*** 0.0016 0.0309*

(-0.2936) (0.5503) (0.3178) (0.0318) (0.6063)

 Poor at age 6–7 -0.0107 - 0.0028 0.0020 -0.0059

(-0.2044) - (0.0539) (0.0385) (-0.1119)

Persistent Poverty 

 Age 0–1 to Age 4–5  - 0.0323*** 0.0212*** 0.0005 0.0538***

 - (0.2232) (0.1467) (0.0034) (0.3733)

 Age 0–1 to Age 6–7 0.0033 - 0.0051** 0.0034 0.0034

(0.0167) - (0.0258) (0.0173) (0.0598)

Age 8–9   Age 6–7 Age 8–9 Age 8–9  

 Poor at age 0–1 -0.0179 0.0188** 0.0075** 0.0002 0.0085

(-0.3736) (0.3926) (0.1561) (0.0035) (0.1785)

 Poor at age 2–3 -0.0042 0.0208** 0.0097** 0.0001 0.0263

(-0.0842) (0.4143) (0.1930) (0.0013) (0.5245)

 Poor at age 4–5 0.0171 0.0224** 0.0083** 0.0004 0.0482***

(0.3548) (0.4670) (0.1725) (0.0089) (1.0032)

 Poor at age 6–7 0.0108 -0.0063 -0.0010 0.0006 0.0041

(0.2222) (-0.1294) (-0.0198) (0.0118) (0.0848)

 Poor at age 8–9 0.0161  - 0.0035** 0.0008 0.0204

(0.3182)  - (0.0695) (0.0151) (0.4028)

Persistent Poverty

 Age 0–1 to Age 6–7 0.0437*** 0.0173*** 0.0001 0.0611***

(0.2443) (0.0968) (0.0008) (0.3419)

 Age 0–1 to Age 8–9 0.0095 - 0.0018 0.0017 0.0129

(0.0410) - (0.0076) (0.0075) (0.0561)

Note:  *** p < 0.01, ** p < 0.05 and * p < 0.1. Controlling for child’s age (in weeks), gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term health 
condition or household size, number of siblings; lone parent household; mother’s education (years); age and employment status; and metropolitan area. At age 
4 to 5, N = 3,564; For the model of episodic poverty, χ2 = 5454.15 (df = 425, p < 0.001), SRMR = 0.054, RMSEA = 0.058 with CI90 (0.056, 0.059) and CD = 0.320. 
For the model of persistent poverty, χ2 = 5477.68 (df = 416, p < 0.001), SRMR = 0.055, RMSEA = 0.058 with CI90 (0.057, 0.060) and CD = 0.317. At age 6 to 7; N 
= 3,445; For the model of episodic poverty, χ2 = 7647.53 (df = 425, p < 0.001), SRMR = 0.055, RMSEA = 0.062 with CI90 (0.061, 0.064) and CD = 0.309. For the 
model of persistent poverty, χ2 = 7642.24 (df = 514, p < 0.001), SRMR = 0.057, RMSEA = 0.064 with CI90 (0.062, 0.065) and CD = 0.306. At age 8 to 9, N = 3,552; 
For the model of episodic poverty, χ2 = 8734.60 (df = 551, p < 0.001), SRMR = 0.056, RMSEA = 0.065 with CI90 (0.064,0.066) and CD = 0.280. For the model of 
persistent poverty, χ2 = 8718.88 (df = 514, p < 0.001), SRMR = 0.060, RMSEA = 0.067 with CI90 (0.066, 0.068) and CD = 0.277.
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Turning now to the estimates of the influence of poverty on SDQ scores at the age of 6 to 7, the results 
indicate there is a small, but significant, influence of poverty at the age of 0 to 1, 2 to 3 and 4 to 5; 
each increasing SDQ scores at the age of 6 to 7 by 0.03 to 0.04 of one standard deviation (0.60 to 0.76 
points). In all three waves, there is a significant influence of poverty via maternal mental health and 
parenting style and at the age of 4 to 5, the indirect influence of poverty through its influence on SDQ 
scores at that age has a significant influence. The influence of persistent poverty on SDQ total scores 
at the age of 6 to 7 was again larger than that of episodic poverty, with children who were persistently 
poor from the age of 0 to 1 to 4 to 5 expected to score, on average, 1.7 points (4.5 x 0.3733) higher on 
the SDQ than children who were never poor. This influence was mainly via previous SDQ scores and to 
a lesser extent to maternal stress and parenting style. 

Estimates of the influence of episodic poverty on SDQ scores at the age of 8 to 9 also show that the 
influence of poverty on SDQ scores at this age is mainly a result of the influence of poverty on SDQ 
scores at an earlier age. There are also a small, but statistically significant indirect effect of poverty at 
the age of 8 to 9 via parental investment and parenting style. For example, compared to children who 
were not poor at the age of 8 to 9, those who experienced poverty at that age could be expected to 
have average SDQ scores 0.07 points lower. 

The indirect influence of persistent poverty on SDQ total scores at the age of 8 to 9 operates mainly via 
capabilities in the previous wave, with SDQ total scores of children who experienced persistent poverty 
between the ages of 0 to 1 and 6 to 7 expected to be 1.7 points (0.2443 x 7) higher due to the influence 
of poverty on SDQ total scores in the previous year. There is also a small indirect effect of persistent 
poverty via maternal mental health and parenting style, which accounts for 28 per cent of the total 
influence of persistent poverty from age 0 to 1 to age 6 to 7. 

The full SDQ questionnaire includes an additional five items measuring pro-social behaviours, including 
whether the child is considerate of other people’s feelings; shares readily with other children; is helpful if 
someone is hurt, upset or feeling ill; is kind to younger children; and whether they often volunteer to help 
others. This pro-social scale also has a range of 0 to 10, with scores of 0 to 4 indicating a substantial 
risk of social problems, a score of 5 indicating a slight risk and a score of 6 or higher indicating the risk 
of social problems is unlikely. Table 25 shows the proportion of children with pro-social scores of 4 or 
below, according to whether or not the child had experienced poverty at specific ages. 

While the proportion of children at risk of clinically significant problems was generally higher among 
children who were living in poverty in any particular year compared to those who were not, in some 
instances the difference was small and statistically insignificant. For episodic poverty, the largest 
difference in the proportion of children with low pro-social scores was at the age of 4 to 5, with 7 per 
cent of children who were poor at that age having low pro-social scores, compared to 3.4 per cent of 
children who were not poor at the age of 4 to 5. The results concerning persistent poverty suggest that 
persistent poverty until the age of 4 or 5 has a strong influence on pro-social scores, with 3.5 per cent of 
children who had never experienced poverty having pro-social scores of 4 or less, compared to 10.9 per 
cent of children who had experienced persistent poverty during their first 4 to 5 years of life. However, 
for pro-social scores at the age of 8 to 9, the proportion of children at risk of clinically significant 
problems is only 5.4 per cent among those who had remained in persistent poverty, compared to 2.4 
per cent of children who had never been poor. These proportions suggest that poverty in the early 
years, particularly around the age of 4 to 5, has an important influence on social outcomes.



51 

MULTIVARIATE ANALYSIS

Table 25: Low pro-social score by poverty status (%)

At risk at Age 4–5 At risk at Age 6–7 At risk at Age 8–9

Poor Not Poor Poor Not Poor Poor Not Poor

Episodic Poverty 

 Poor at age 0–1 4.63* 3.67 5.95 2.64 2.88* 2.69

 Poor at age 2–3 5.08* 3.60 4.26* 2.77 2.87* 2.71

 Poor at age 4–5 6.97 3.43 4.91 2.47 4.64 2.47

 Poor at age 6–7   5.16 2.71 3.02* 2.56

 Poor at age 8–9     3.76* 2.56

Persistent Poverty       

 Never poor 3.53  2.42  2.43  

 Poor in 1 wave 3.93#  1.85#  1.88#  

 Poor in 2 waves 3.63#  4.23#  6.76  

 Poor in 3 waves 10.87  7.22  3.02#  

 Poor in 4 waves   3.60#  2.46#  

 Poor in 5 waves     5.41  

 Total (%) 3.76  2.98  2.71

 Mean (points) 7.68  8.29 8.43 

 SD 1.77 1.76 1.70  

 N 3,828 4,211 4,007

Notes:  Population weighted results. Children with scores of 4 or lower are considered to be at risk of clinically significant problems. * Indicates that the  
difference between the proportion at risk among those who were poor and those who were not poor is not statistically significant at the 10 per cent level  
in a chi-square test. # Indicates that the proportion at risk is not significantly different from the group who had never experienced poverty.

OLS estimates of the influence of episodic poverty on pro-social scores indicate that at the age of  
6 to 7, the negative influence of poverty at the age of 2 to 3 remains statistically significant even after 
controlling for background characteristics and the pro-social score in the previous wave (Table 26). 
Similarly, at the age of 8 to 9, poverty in the current year has a significant negative influence on  
pro-social scores even after accounting for socio-demographic characteristics and the child’s pro-social 
score at the age of 8 to 9. 

At the age of 6 to 7, the negative influence of poverty at the age of 2 to 3 on pro-social scores remain 
statistically significant, even after controlling for the child’s pro-social score at the age of 4 to 5. While 
the proportion of variation in pro-social scores increases to 28 per cent with the inclusion of the pro-
social score at the age of 4 to 5, the magnitude of the coefficient related to the influence of poverty at 
the age of 2 to 3 increases slightly. That is, compared to children who were not poor at the age of 2 to 
3, children who experienced poverty at that age had pro-social scores 0.24 points lower (0.14 of one 
standard deviation), on average. 

For pro-social scores the age of 8 to 9, it was the influence of poverty in the current year that remained 
statistically significant even after controlling for background characteristics and the child’s pro-social 
score at the age of 6 to 7. Compared to children who were not poor at that age, children who were 
living in poor households could be expected to have pro-social scores 0.24 points (0.14 of one standard 
deviation) lower. 
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Table 26: OLS estimates of the influence of episodic poverty on pro-social scores

Unadjusted

Adjusted for 
background 

characteristics

Adjusted for 
background 

characteristics and 
previous score

Age 4–5 

 Poor at age 0–1 -0.09 -0.07

 Poor at age 2–3 -0.01 0.08

 Poor at age 4–5 -0.25* -0.16

 Controls No Yes

 Constant 7.73*** 7.17***

 R2 0.01 0.04

 N 3,692 3,692

Age 6–7 

 Poor at age 0–1 -0.10 -0.14 -0.09

 Poor at age 2–3 -0.23* -0.20 -0.24**

 Poor at age 4–5 -0.20 -0.18 -0.12

 Poor at age 6–7 -0.10 -0.08 -0.10

 Pro-social score at age 4–5 No Yes 0.47***

 Controls No Yes No

 Constant 8.43*** 8.08*** 4.97***

 R2 0.01 0.05 0.28

 N 3,467 3,467 3,467

Age 8–9 

 Poor at age 0–1 0.01 -0.04 0.04

 Poor at age 2–3 -0.12 -0.04 0.07

 Poor at age 4–5 -0.26* -0.27** -0.16

 Poor at age 6–7 0.11 0.13 0.16

 Poor at age 8–9 -0.34*** -0.19 -0.24**

 Pro-social score at age 6–7 No Yes 0.54***

 Controls No Yes No

 Constant 8.54*** 7.45*** 3.51**

 R2 0.01 0.05 0.34

 N 3,600 3,600 3,600

Note:  *** p < 0.01, ** p < 0.05 and * p < 0.1. Controls include child’s age (in weeks), gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term 
health condition or disability; household size, number of siblings; lone parent household; mother’s education (years); age and employment status; and 
metropolitan area.

Turning to the influence of persistent poverty on pro-social scores, the estimates in Table 27 indicate 
that at the age of 4 to 5, the influence of persistent poverty is no longer statistically significant once 
background characteristics are accounted for and at the age of 8 to 9 the influence of persistent poverty 
is no longer statistically significant once the pro-social score at age 6 to 7 is included in the set of 
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control variables. However, at the age of 6 to 7, persistent poverty has a significant negative influence 
even after controlling for background characteristics and the child’s pro-social score at the age of 4 
or 5. The persistent poverty score for a child who had been in persistent poverty in all four waves is 7. 
Therefore, compared to a child who was never poor, a child who had been in persistent poverty in all 
four waves until the age of 6 or 7 could be expected to have a pro-social score 0.76 points (0.43 of one 
standard deviation) lower.

Table 27: OLS estimates of the influence of persistent poverty on SDQ pro-social scores

Unadjusted

Adjusted for 
background 

characteristics

Adjusted for 
background 

characteristics and 
previous score

Age 4–5 

 Persistent Poverty -0.10** -0.06

 Controls No Yes

 Constant 7.73*** 7.15***

 R2 0.01 0.04

 N 3,692 3,692

Age 6–7 

 Persistent Poverty -0.13*** -0.12*** -0.11***

 Pro-social Score at age 4–5 No No 0.47***

 Controls No Yes Yes

 Constant 8.42*** 8.04*** 4.95***

 R2 0.01 0.05 0.28

 N 3,467 3,467 3,467

Age 8–9 

 Persistent Poverty -0.09*** -0.07** -0.02

 Pro-social Score at age 6–7 No No 0.54***

 Controls No Yes Yes

 Constant 8.53** 7.40*** 3.47***

 R2 0.01 0.05 0.34

 N 3,600 3,600 3,600

Note:  *** p < 0.01, ** p < 0.05 and * p < 0.1. Controls include child’s age (in weeks), gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term 
health condition or disability; household size, number of siblings; lone parent household; mother’s education (years); age and employment status; and 
metropolitan area.

In Table 28, the results from Structural Equation Models estimating the influence of episodic and 
persistent poverty on children’s pro-social scores are presented. As was the case for the models 
estimating the direct and indirect influence of poverty on SDQ total scores, models for the age of 6 to 
7 and 8 to 9 include the indirect influence of poverty through its influence on pro-social scores in the 
previous wave; models are estimated separately for episodic poverty using indicators of poverty in each 
wave and for persistent poverty using a single continuous measure of persistent poverty.
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At the age of 4 to 5, the total influence of episodic and persistent poverty was not statistically significant 
after controlling for background characteristics. However, there was a small negative indirect influence of 
poverty via parental investment at age 4 to 5. Compared to children who were not poor at the age of 0 to 
1, 2 to 3 or 4 to 5 those who were poor could be expected to have pro-social scores approximately 0.1 
points lower due to a lower level of parental investment at the age of 4 to 5. While the indirect influence 
of episodic poverty via stress and parenting was not statistically significant at the age of 4 to 5, persistent 
poverty had a small but significant negative influence on pro-social scores, mainly via parental investment 
and to a lesser extent through its influence on maternal mental health and parenting style. 

Persistent poverty from ages 0 to 1 to 4 to 5 has a small but statistically significant positive influence 
on pro-social scores. However, this result is only significant at the 0 per cent level. This result suggests 
that after accounting for the influence of poverty on parental investment and parenting style, children 
who experienced persistent poverty may have slightly higher pro-social scores, on average, than 
children who were never poor. That is, it is mainly the influence of poverty on parental socialisation that 
has a negative influence on children’s pro-social behaviour. This is consistent with previous findings, 
such as those of Burbach, Fox and Nicholson (2004), who found that mothers and fathers from lower 
socio-economic status groups are characterised as less responsive and more strongly punitive than 
parents from higher SES groups; the links between lower socioeconomic status and lower pro-social 
development may be mediated by parental socialisation.

While the total influence of episodic poverty on pro-social scores was not statistically significant, there 
were small but significant indirect influences at the age of 0 to 1 via maternal mental health and at the 
age of 6 to 7 via parental investment. While most of this influence is a result of the effect of persistent 
poverty on pro-social scores at age 4 to 5, there are also small, but significant influences via parental 
investment and maternal stress and parenting style. 

For pro-social scores at the age of 8 to 9, poverty at the age of 4 to 5 and 8 to 9 had a small but 
significant influence on pro-social scores via its influence on pro-social scores at the age of 4 to 5. 
However, there is a small but positive direct influence of poverty at the age of 6 to 7 on pro-social 
scores at age 8 to 9.30 Compared to children who were not poor at the age of 8 to 9, those who 
experienced poverty at this age could be expected to have pro-social scores 0.25 points (0.04 of one 
standard deviation) lower, mainly through the indirect influence of poverty on parental investment and 
maternal stress and parenting style.

The influence of persistent poverty on pro-social outcomes at the age of 8 to 9 is mainly due to the 
indirect influence of poverty on pro-social scores at the age of 6 to 7. Compared to children who were 
never poor, children who were poor in all four waves up to the age of 6 to 7 can be expected to have 
pro-social scores 0.3 of one standard deviation (0.0419 x 7) lower. There is also a small but significant 
indirect influence via parental investment and maternal stress and parenting style, with children who 
were persistently poor until the age of 8 to 9 expected to have pro-social scores 0.2 of one standard 
deviation lower than children who were never poor, mainly due to lower levels of parental investment 
when the child was 8 to 9 years old. 

In summary, the proportion of children who could be considered to be at risk of clinically significant 
problems according to their scores on the SDQ questionnaire is considerably higher among those 
who had experienced poverty at some time in their childhood and higher again among children who 
had experienced persistent poverty (with the exception of age 6 to 7, where children who had been 
in poverty for three of the four waves were more likely to be at risk of clinically significant problems). 
Estimates of the influence of poverty on children’s social and emotional outcomes show there is a 
significant negative influence of both episodic and persistent poverty. While parental investment was 
the main pathway of influence for children’s cognitive outcomes, for social–emotional outcomes it 
is a combination of factors, including the indirect influence of poverty via parental investment and 
maternal mental health and parenting style.
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Table 28:  SEM estimates—the influence of episodic and persistent poverty on pro-social 
scores

Direct 
Influence

Previous 
SDQ Score Stress Investment

Total 
Influence

Age 4–5 Age 4–5 Age 4–5

Poor at age 0–1 0.0128 - -0.0030 -0.0155*** -0.0056

(0.0850) - (-0.0198) (-0.1027) -0.0374

Poor at age 2–3 0.0336 - -0.0034 -0.0126** 0.0176

(0.2155) - (-0.0215) (-0.0809) 0.1130

Poor at age 4–5 -0.0008 - -0.0028 -0.0118** -0.0154

(-0.0055) - (-0.0190) (-0.0791) -0.1035

Persistent Poverty 

Age 0–1 to 4–5 0.0309* - -0.0061*** -0.0312*** -0.0064

(0.0729) - (-0.0144) (-0.0737) (-0.0151)

Age 6–7 Age 4–5 Age 6–7 Age 6–7

Poor at age 0–1 -0.0063 -0.0033 -0.0047* -0.0015 -0.0158

(-0.0414) (-0.0218) (-0.0307) (-0.0096) (-0.1036)

Poor at age 2–3 -0.0389** 0.0059 -0.0023 -0.0027 -0.0380

(-0.2454) (0.0370) (-0.0143) (-0.0173) (-0.2399)

Poor at age 4–5 -0.0097 -0.0044 -0.0015 -0.0041 -0.0197

(-0.0651) (-0.0292) (-0.0102) (-0.0274) (-0.1318)

Poor at age 6–7 -0.0097 - -0.0025  -0.0048* -0.0102

(-0.0189) - (-0.0163) (-0.0316) (-0.0668)

Persistent Poverty 

Age 0–1 to Age 4–5 - -0.0310*** -0.0091*** -0.0017*** -0.0419***

- (-0.0540) (-0.0158) (-0.0030) (-0.0728)

Age 0–1 to Age 6–7 0.0114 - -0.0026** -0.0209*** -0.0121

(0.0153) - (-0.0035) (-0.0282) (-0.0164)

Age 8–9 Age 6–7 Age 8–9 Age 8–9

Poor at age 0–1 0.0091 -0.0077 -0.0029 -0.0029 -0.0043

(0.0594) (-0.0502) (-0.0188) (-0.0187) (-0.0283)

Poor at age 2–3 0.0055 -0.0144* -0.0060** -0.0011 -0.0160

(0.0343) (-0.0891) (-0.0374) (-0.0067) (-0.0989)

Poor at age 4–5 -0.0133 -0.0120 -0.0037 -0.0078* -0.0367*

(-0.0858) (-0.0775) (-0.0238) (-0.0507) (-0.2377)

Poor at age 6–7 0.0416*** -0.0013 -0.0016 -0.0104** 0.0282

(0.2658) (-0.0082) (-0.0105) (-0.0666) (0.1805)

Poor at age 8–9 -0.0231  - -0.0034** -0.0143*** -0.0407***

(-0.1418)  - (-0.0207) (-0.0878) (-0.2503)

Persistent Poverty

Age 0–1 to Age 6–7 - -0.0310*** -0.0091*** -0.0017*** -0.0419***

- (-0.0540) (-0.0158) (-0.0030) (-0.0728)

Age 0–1 to Age 8–9 0.0114 - -0.0026** -0.0209*** -0.0121

(0.0153) - (-0.0035) (-0.0282) (-0.0164)

Note:  *** p < 0.01, ** p < 0.05 and * p < 0.1. Controlling for child’s age (in weeks), gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term 
health condition or household size, number of siblings; lone parent household; mother’s education (years); age and employment status; and metropolitan 
area. At age 4 to 5: For the model of episodic poverty, χ2 = 5454.15 (df = 425, p < 0.001), SRMR = 0.036, RMSEA = 0.048 with CI90 (0.046, 0.049) and CD = 
0.410. For the model of persistent poverty, χ2 = 5477.68 (df = 416, p < 0.001), SRMR = 0.055, RMSEA = 0.058 with CI90 (0.057, 0.060) and CD = 0.417. At
age 6 to 7; N = 3,445; for the model of episodic poverty, χ2 = 7647.53 (df = 425, p < 0.001), SRMR = 0.055, RMSEA = 0.036 with CI90 (0.034, 0.037) and CD
= 0.339. For the model of persistent poverty, χ2 = 7642.24 (df = 514, p < 0.001), SRMR = 0.057, RMSEA = 0.064 with CI90 (0.062, 0.065) and CD = 0.306. At
age 8 to 9, N = 3,552; for the model of episodic poverty, χ2 = 8734.60 (df = 551, p < 0.001), SRMR = 0.029, RMSEA = 0.040 with CI90 (0.039, 0.042) and CD = 
0.280. For the model of persistent poverty, χ2 = 8718.88 (df = 514, p < 0.001), SRMR = 0.060, RMSEA = 0.067 with CI90 (0.066, 0.068) and CD = 0.277.
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4.3 The influence of poverty on health outcomes 

In this section the influence of poverty on children’s health outcomes are examined. The outcome 
measures analysed here are obesity and a measure of parent-reported general health. 

The influence of poverty on childhood obesity
Many studies have shown that there is a significant link between poverty in childhood and obesity. For 
example, in a recent study of the relationship between poverty and obesity using data from the National 
Longitudinal Survey of Youth (NLSY) in the United States, Hernandez and Pressler (2014) found that 
children who experienced repeated exposure to family-level poverty during childhood were more likely 
to be overweight or obese and this effect is partly due to living in a stressful home environment, as 
well as poor diet and fewer opportunities for physical activities. Table 29 compares the proportion of 
children who were obese according to their poverty status. 

Table 29: Obesity by poverty status (%)

Obese at Age 2–3 Obese at Age 4–5 Obese at Age 6–7 Obese at Age 8–9

Poor Not Poor Poor Not Poor Poor Not Poor Poor Not Poor

Episodic Poverty

 Poor at age 0–1 7.37 4.49  7.24* 5.82 9.14 6.15 7.37 6.83

 Poor at age 2–3 8.44 4.30 8.60 5.61 9.82 5.99 10.29 6.43

 Poor at age 4–5 9.47 5.52 11.86 5.78 11.04 6.37

 Poor at age 6–7 10.98 5.86 12.57 6.22

 Poor at age 8–9 9.71 6.48

Persistent Poverty

 Never poor 4.11 5.38 5.76 5.98

 Poor in 1 wave 7.99 7.46 6.41# 8.22

 Poor in 2 waves 7.86 8.94 7.73# 7.98#

 Poor in 3 waves 9.12 10.59 10.31

 Poor in 4 waves 20.82 7.58#

 Poor in 5 waves 25.59

 Total 4.81 5.97 6.45 6.75

 N 4,513 4,176 3,917 3,645

Notes:  Population Weighted Results. * Indicate that the difference between the obesity rate among those who were poor and those who were not poor is not 
statistically significant at the 10 per cent level in a chi-square test. # Indicate that obesity rate is not significantly different from the group who had never 
experienced poverty.

It is clear that the rate of obesity among children who had experienced poverty in any particular year 
was considerably higher than that of children who were not poor. For example, 8.4 per cent of children 
who were living in poverty at the age of 2 to 3 were obese, compared to only 4.3 per cent of children 
who were not poor at that age; 12.6 per cent of children who had experienced poverty at the age of 6 to 
7 were obese at the age of 8 to 9, compared to only 6.2 per cent of children who were not poor at age 6 
to 7. The differences in obesity rates according to whether children had experienced persistent poverty 
were even larger. For example, 20.8 per cent of children who had been in persistent poverty until the 
age of 6 to 7 were obese at age 6 to 7, compared to 5.8 per cent of children who were never poor;  
25.6 per cent of children who had been in persistent poverty until the age of 8 to 9 were obese at that 
age, compared to 6 per cent of children who had never experienced poverty.



57 

MULTIVARIATE ANALYSIS

Estimates of the impact of episodic poverty on the odds of obesity using a binary logistic model are 
presented in Table 30. The coefficients reported can be interpreted as odds ratios, with values above 1 
indicating a positive influence and values below 1 indicating a negative influence. For example, without 
controlling for any background characteristics, the odds of being obese are 1.7 times higher among 
children who were poor at the age of 2 to 3 compared to children who were not poor at that age. 
However, after controlling for background characteristics, the impact of poverty on the odds of obesity 
at the age of 2 to 3 was not statistically significant. 

Table 30: Logit estimates of the influence of episodic poverty on obesity (odds ratio)

Unadjusted
Adjusted for background 

characteristics

Adjusted for background 
characteristics and obesity in 

previous wave

Age 2–3

 Poor at age 0–1 1.61* 1.44

 Poor at age 2–3 1.48* 1.25

 Controls No Yes

 Pseudo R2 0.01 0.03

 N 4,128 4,128

Age 4–5 

 Poor at age 0–1 1.00 0.92 0.82

 Poor at age 2–3 1.53* 1.37 1.30

 Poor at age 4–5 1.25 1.06 1.13

 Controls No Yes Yes

 Obese at age 2–3 No No 19.89***

 Pseudo R2 0.01 0.02 0.17

 N 4,064 4,064 4,064

Age 6–7 

 Poor at age 0–1 1.28 1.18 1.45

 Poor at age 2–3 1.18 1.13 0.86

 Poor at age 4–5 1.73** 1.57* 1.89**

 Poor at age 6–7 1.34 1.23 1.10

 Controls No Yes Yes

 Obese at age 4–5 No No 65.49***

 Pseudo R2 0.01 0.03 0.36

 N 3,821 3,821 3,821 

Age 8–9 

 Poor at age 0–1 1.09 1.06 0.78

 Poor at age 2–3 1.20 1.12 1.26

 Poor at age 4–5 1.47 1.43 0.90

 Poor at age 6–7 1.43 1.31 1.13

 Poor at age 8–9 1.11 0.95 0.85

 Controls No Yes Yes

 Obese at age 6–7 No No 174.11***

 Pseudo R2 0.01 0.02 0.48

 N 3,559 3,559 3,559

Note:  Exponentiated Coefficients (Odds Ratios) are reported. *** p < 0.01, ** p < 0.05 and * p < 0.1.  Controls include child’s age (in weeks), gender, Aboriginal or 
Torres Strait Islander status, low birth weight, long-term health condition or disability; household size, number of siblings; lone parent household; mother’s 
education (years); age and employment status; and metropolitan area.
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Episodic poverty does not appear to have a significant influence on the odds of obesity at the age of 
4 to 5. However, the odds of obesity were more than 20 times higher among children who were obese 
at the age of 2 to 3, compared to children who were not obese at that age. At age 6 to 7, the odds of 
obesity were 1.6 times higher among children who were poor at the age of 4 to 5, compared to those 
who were not, even after controlling for background characteristics. However, this influence was no 
longer statistically significant once obesity at the age of 4 to 5 is included in the set of control variables. 
Compared to children who were not obese at the age of 4 to 5, the odds of obesity at the age of 6 to 7 
were more than sixty times higher for children who were obese at that age. 

As was the case for obesity at the age of 4 to 5, the indicators of episodic poverty are not significant 
predictors of obesity at the age of 8 to 9, even before controlling for background characteristics. The 
main predictor of obesity at the age of 8 to 9 is obesity at the age of 6 to 7, with children who were 
obese at the age of 6 to 7 almost 200 times more likely to be obese, compared to children who were 
not obese at the age of 6 to 7. In other words, the odds of returning to a normal weight after becoming 
obese are very small, with children who were obese at a young age likely to remain obese throughout 
their childhood.

While the influence of episodic poverty on obesity at the age of 2 to 3 was not statistically significant, 
Table 31 shows that persistent poverty does have a significant influence at the age of 4 to 5. After 
controlling for background characteristics, a one-point increase in the persistent poverty measure 
increases the odds of obesity by 1.26 times. While the influence of persistent poverty on the odds of 
obesity is not statistically significant once backgrounds are accounted for, the odds of obesity at the 
age of 4 to 5 were more than 20 times higher if the child was already obese at the age of 2 to 3 than if 
they were not obese at the age of 2 to 3. In other words, children who had been in persistent poverty 
until the age of 2 to 3 were 1.3 times more likely to be obese than those who were never poor; and 
children who were obese at the age of 2 to 3 were more than 20 times more likely to be obese than 
children who were not obese at age 2 to 3. 

At the age of 6 to 7, persistent poverty has a significant influence on the odds of being obese, even after 
controlling for background characteristics and obesity at the age of 4 to 5. For every one-point increase 
in the persistent poverty scale, the odds of obesity increase by 1.7 times. Given the persistent poverty 
score for a child who had been in poverty in all four waves until the age of 6 to 7 is 7 points, this result 
suggests that compared to a child who was never poor, the odds of obesity is 3.9 (1.217) times higher 
for a child who had been in persistent poverty until the age of 6 to 7. In other words, persistent poverty 
has a substantial influence on the odds of obesity at the age of 6 to 7. Still, obesity at the age of 4 to 5 
is a much stronger predictor of the odds of obesity at the age of 6 to 7. Compared to children who were 
not obese at the age of 4 to 5, the odds of being obese at the age of 6 to 7 were more than 60 times 
higher for children who were obese at that age. For obesity at the age of 8 to 9, the coefficient related 
to persistent poverty was not statistically significant once obesity at the age of 6 to 7 was controlled for. 
The main predictor of obesity was again obesity in the previous wave, with the odds of obesity among 
children who were already obese at the age of 6 to 7 almost 200 times higher than the odds of obesity 
for children who were not obese at that age. 
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Table 31: Logit estimates of the influence of persistent poverty on obesity (odds ratio)

Unadjusted

Adjusted for 
background 

characteristics

Adjusted for 
background 

characteristics and 
obesity in previous 

wave

Age 2–3

 Persistent Poverty 1.43*** 1.27*

 Controls No Yes  

 Pseudo R2 0.01 0.02

 N 4,128 4,128

Age 4–5 

 Persistent Poverty 1.18** 1.07 1.04

 Controls No Yes Yes

 Obese at age 2–3 No No 19.79***

 Pseudo R2 0.01 0.02 0.16

 N 4,064 4,064 4,064

Age 6–7 

 Persistent Poverty 1.25*** 1.19*** 1.21***

 Controls No Yes Yes

 Obese at age 4–5 No No 64.83***

 Pseudo R2 0.01 0.03 0.36

 N 3,821 3,821 3,821

Age 8–9 

 Persistent Poverty 1.16*** 1.11** 0.95

 Controls No Yes Yes

 Obese at age 6–7 No No 175.69***

 Pseudo R2 0.01 0.02 0.48

 N 3,559 3,559 3,559

Note:  *** p < 0.01, ** p < 0.05 and * p < 0.1. Controls include child’s age (in weeks), gender, Aboriginal or Torres Strait Islander status, low birth weight, long-term 
health condition or disability; household size, number of siblings; lone parent household; mother’s education (years); age and employment status; and 
metropolitan area.

For the structural models of the influence of poverty on cognitive and social outcomes, the influence of 
poverty via maternal parenting style was estimated using a latent variable. However, due to difficulties 
achieving convergence for the generalised structural models, the latent variable is replaced with separate 
measured variables for each component of maternal parenting style. As inductive reasoning does not have 
a significant influence on obesity or parent-reported health, this measure is excluded from the model. 
Therefore, for age 2 to 3, only maternal warmth is included in the models and for ages 4 to 5 to 8 to 9, 
maternal parenting style is estimated using measures of maternal warmth, maternal consistency and 
maternal anger (reversed so that a higher score indicates lower levels of maternal anger).

Estimates of the direct and indirect influence of episodic poverty on the odds of obesity at the age of 2 
to 3 are presented in Figure 10. While the previous structural models of cognitive and social outcomes 
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were linear estimates in which the coefficients could be combined to compute the direct, indirect and 
total influences of poverty, the structural equation models estimating the influence of poverty on the 
odds of obesity are estimated using a binary logistic specification, due to the fact that the outcome 
variable is binary (0 or 1). For this reason, the results of the Structural Models are presented in 
diagrammatic form. Exponentiated coefficients are reported on the diagrams, so that a coefficient above 
1 represents a positive influence (increasing the odds of obesity) and a coefficient below 1 represents 
a negative influence. For example, the coefficient representing the association between poverty at the 
age of 2 to 3 and physical activity at the age of 2 to 3 is 0.768. This means that for children who had 
experienced poverty at the age of 2 to 3, the odds of participation in regular physical activity is 77 per 
cent of the odds of regular physical activity among children who were not poor at the age of 2 to 3. 

Figure 10: The influence of episodic poverty on the odds of obesity at the age of 2 to 3

Note:  *** p < 0.01, ** p < 0.05 and * p < 0.1. n.s indicates a non-significant result. N= 4,128. Controls include Aboriginal or Torres Strait Islander status, 
low birth weight, long-term health condition or disability; household size, number of siblings; whether the child was breastfed until at least 3 
months old; lone parent household; mother’s education (years); age and employment status; and metropolitan area.

While the influence of episodic poverty at the age of 2 to 3 on the odds of participating in regular 
physical activity is negative and statistically significant, the coefficient representing the influence of 
physical activity on the odds of obesity is not statistically significant. Similarly, the indirect influence 
of a healthy diet (measured by a high level of fruit and vegetables and a low level of energy dense 
foods), is not statistically significant. As diet and physical activity are known to be the most influential 
determinants of weight and obesity, these results suggest that the measures of healthy diet and 
physical activity are not sensitive enough to predict the odds of obesity.31 It is possible that measures 
of daily calorie intake and minutes of physical activity would result in statistically significant results, 
however, this level of detail is not available in the LSAC data. 
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Poverty at the age of 2 to 3 has a negative influence on mothers’ mental health, which in turn has a 
significant positive influence on maternal warmth, which has a significant positive influence on the odds 
of obesity. One possible explanation for this result is that higher levels of maternal warmth at this age 
may be associated with children being given more unhealthy ‘treats’. However, there is no evidence 
available to support this hypothesis. 

Figure 11 shows there is a significant positive influence of persistent poverty on the odds of obesity 
at age 2 to 3. A 1-unit increase in the persistent poverty measure increases the odds of obesity by 28 
percentage points. Over two waves, the persistent poverty measure for a child who had been poor in 
both waves is 2.5. Therefore, the odds of obesity for a child who was living in poverty at the age of 0 to 
1 and also at the age of 2 to 3 is 1.85 (1.2792.5) times higher than that of a child who had never been 
poor. Similarly, while episodic poverty had no significant effect on the odds of a child having a healthy 
diet at the age of 2 to 3, there was a significant negative influence of persistent poverty on the odds of 
having a healthy diet. However, the activity and diet measures do not have a significant influence on the 
odds of obesity at the age of 2 to 3.

Figure 11: The influence of persistent poverty on the odds of obesity at the age of 2 to 3

Note:  *** p < 0.01, ** p < 0.05 and * p < 0.1. n.s indicates a non-significant result. N= 4,128. Controls include Aboriginal or Torres Strait Islander status, low birth 
weight, long-term health condition or disability; household size, number of siblings; whether the child was breastfed until at least 3 months old; lone parent 
household; mother’s education (years); age and employment status; and metropolitan area.

In Figure 12, estimates of the influence of episodic poverty on the odds of obesity at the age of 4 to 5 
are presented. As children who were obese at the age of 2 to 3 are more likely to be obese 2 years later 
than those who were not obese, the influence of poverty at the age of 0 to 1 and 2 to 3 via obesity at the 
age of 2 to 3 is incorporated into the structural model. The influence of healthy diet, physical activity and 
maternal parenting style at age 2 to 3 on the odds of obesity at age 4 to 5 is also considered, as well as 
the possible influence of obesity at age 2 to 3 on diet, activity and parenting at age 4 to 5. For ease of 
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interpretation, some pathways that are not statistically significant (for example the influence of physical 
activity at age 2 to 3 on obesity at age 4 to 5) are not included in the diagram.

The upper half of Figure 12 confirms the estimates of the influence of episodic poverty on obesity that 
were presented in Figure 9. That is, poverty at age 2 to 3 has a significant influence on the odds of 
obesity through its influence on maternal mental health and maternal warmth. While a healthy diet at the 
age of 2 to 3 does not appear to have a significant influence on the odds of obesity at that age, it does 
have a significant negative influence on the odds of obesity at age 4 to 5. 

Figure 12: The influence of episodic poverty on the odds of obesity at the age of 4 to 5

Note: Generalised structural equation model with binary health outcomes (1 if health is Very Good or Excellent, 0 otherwise). N = 4,071. *** p < 0.01, ** p < 
0.05 and * p < 0.1. n.s indicates a non-significant result. Controls include Aboriginal or Torres Strait Islander Status, low birth weight, whether the child 
was breastfed until at least 3 months old; long-term health condition or disability; household size, number of siblings; lone parent household; mother’s 
education (years); age and employment status; and metropolitan area.
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Children who were obese at the age of 2 to 3 were almost 20 times more likely to be obese at age 4 to 
5. Furthermore, obesity at the age of 2 to 3 has a significant influence on maternal mental health and 
also maternal consistency at age 4 to 5. While maternal warmth had a significant positive influence on 
the odds of obesity at the age of 2 to 3, maternal warmth at the age of 4 to 5 has no significant influence 
on obesity at that age. 

Children who experienced poverty at the age of 2 to 3 were less likely to participate in regular physical 
activity at the age of 4 to 5. However, there was no significant influence of episodic poverty on the odds 
of having a healthy diet. As was the case with obesity at the age of 2 to 3, the indicators of healthy diet 
and regular physical activity at age 4 to 5 had no significant influence on the odds of obesity at age 4 to 5. 
Estimates of the influence of persistent poverty (Appendix Figure A1) on the odds of obesity at the age of 4 
to 5 were very similar to those for episodic poverty. There was a significant positive influence of persistent 
poverty from age 0 to 1 to age 2 to 3 on the odds of obesity at age 2 to 3, which in turn substantially 
increases the odds of obesity at the age of 4 to 5. That is, the main predictor of the influence of persistent 
poverty on the odds of obesity at the age of 4 to 5 was having been obese at the age of 2 to 3, which is 
more likely among children who had experienced persistent poverty in the first 2 to 3 years of life.  The 
results of models of the influence of poverty on obesity at the ages of 6 to 7 and 8 to 9 were quite similar 
to those for children aged 4 to 5 and the results of these estimates are shown in the Appendix (Figures A2 
to A5). The main predictor of obesity in children was having been obese in the previous wave. 

The odds of obesity at the age of 6 to 7 was considerably higher (70.6 times higher) among children 
who were obese at the age of 4 to 5. Further, while having a healthy diet at the age of 6 to 7 had no 
significant influence, there was a significant influence of diet at the age of 4 to 5, reducing the odds of 
obesity at the age of 6 to 7. However, episodic poverty had no significant influence on the odds of a 
healthy diet at age 4 to 5. It is also interesting to note that children who were obese at the age of 4 to 5 
were less likely to engage in regular physical activity and also less likely to have a healthy diet at the age 
of 6 to 7. This result suggests that children’s unhealthy habits in terms of diet and exercise are likely to 
persist throughout early childhood. 

Estimates of the influence of persistent poverty on the odds of obesity at the age of 6 to 7 indicate there 
is a significant direct influence of persistent poverty, with the odds of obesity increasing 1.24 times for 
every 1-point increase in the persistent poverty scale, such that children who had been in persistent 
poverty for the first 6 to 7 years of life were 4.4 times (1.247) more likely to be obese than children who 
were never poor. 

At the age of 8 to 9, the main predictor of obesity is being obese 2 years before. Compared to children 
who were not obese at the age of 6 to 7, children who were obese were 173 times more likely to be obese 
at the age of 8 to 9 (Figure A4). While having a healthy diet at the age of 6 to 7 reduced the odds of obesity 
at the age of 8 to 9, episodic poverty had no significant influence on the odds of having a healthy diet. 
While children who were obese at age 4 to 5 were less likely to have a healthy diet and engage in regular 
physical activity at age 6 to 7, children who were obese at the age of 6 to 7 were more likely to have a 
healthy diet at the age of 8 to 9, but less likely to engage in regular physical activity. This result suggests 
that at the age of 8 to 9, some children attempt to control their weight through their diet. Evidence from the 
LSAC study (Daraganova 2014) indicates that at the age of 8 to 9, more children wanted to have a thinner 
than average body size, rather than an average body size and at the age of 10 to 11 years, a majority of 
boys and girls reported having tried to control their weight at some time in the past 12 months. 

Differences in children’s Body Mass Index (BMI) according to their poverty status were also examined 
and while the average BMI was higher among children who had experienced poverty, the differences 
between average BMI of children who had and had not experienced poverty was quite small. At the 
age of 2 to 3, average BMI was approximately 17 kg/m2 regardless of poverty status and the difference 
between the average BMI of children who had experienced persistent poverty, and those who had 
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not, was not statistically significant. At the age of 4 to 5 there was no significant difference in average 
BMI, between those who had experienced poverty in one wave of LSAC and those who had never 
experienced poverty and while the difference in average BMI at the age of 6 to 7 between children who 
were never poor and children who were persistently poor was small (0.34 points), it was statistically 
significant. By the age of 6 to 7, the differences in average BMI for children who were never poor and 
those who were persistently poor begins to increase, with a 0.58 point difference (0.24 of one standard 
deviation) and at the age of 8 to 9 the difference in average BMI between those who were never poor 
and those who were persistently poor is 1.9 points (0.65 of one standard deviation). However, these 
results do not mean that poverty does not have a significant influence on children’s weight. They are 
mainly due to the fact that the proportion of children who are either underweight or overweight is higher 
among those who had experienced poverty, while children who had not experienced poverty were more 
likely to be in the normal weight category. 

OLS estimates of the influence of episodic poverty on Body Mass Index show that at the age of 2 to 
3 there is no significant influence of poverty, even before controlling for background characteristics. 
Conversely, at the age of 4 to 5, poverty in the same year has a significant positive influence on BMI, 
even after controlling for background characteristics and Body Mass Index at the age of 2 to 3. At the 
age of 6 to 7 and also at the age of 8 to 9, poverty at the age of 4 to 5 has a significant positive influence 
on BMI. However, this is no longer statistically significant once BMI in the previous wave is included 
in the set of control variables. As was the case for episodic poverty, there is no significant influence of 
persistent poverty on BMI at the age of 2 to 3 even without controlling for background characteristics. 
At all other ages, persistent poverty has a positive and significant influence on BMI after controlling for 
background characteristics. However, when BMI in the previous wave is included in the set of control 
variables, this is no longer statistically significant. Similarly, estimates of the influence of poverty on BMI 
were small and mostly statistically insignificant, again presumably because of the bimodal distribution 
of BMI for children who experienced poverty. For this reason, the analysis of the influence of poverty on 
children’s weight in this section focuses on obesity rather than BMI.

In summary, the Structural Equation Models estimating the influence of poverty on the odds of 
childhood obesity have shown that poverty, and particularly persistent poverty, is likely to increase the 
odds of childhood obesity substantially. While most of the significant influence of poverty is either a 
direct influence or an indirect influence via obesity in the previous wave, the models have shown that 
the odds of having a healthy diet, and the odds of regular activity, is significantly lower for children 
who had experienced poverty compared to those who had not. 

The influence of poverty on children’s health
The influence of poverty on children’s health is examined using a parent-reported rating of the health of 
their child. Parents are asked to rate their child’s health on a scale of 1 to 5, with 1 being ‘Poor’, 2 ‘Fair’, 
3 ‘Good’, 4 ‘Very Good’ and 5 ‘Excellent’.32 The proportion of children whose health was rated as either 
‘very good’ or ‘excellent’ is reported in Table 32.

Across all years, the proportion of children who were regarded as being in very good or excellent 
health was higher for those who were not living in poor households compared to those who were. The 
differences in the proportion of children with high levels of health were largest at the age of 8 to 9, with 
77 per cent of children who were living in poverty at the age of 2 to 3 rated as being in very good or 
excellent health, compared to 88 per cent of children who were not in poverty at the age of 2 to 3. As 
expected, differences in the proportion of children with high levels of parent-reported health were even 
larger when persistent poverty was considered. While 88 per cent of children who had never been in 
poverty at the age of 6 to 7 had high levels of parent-reported health, only 71 per cent of children who 
had been persistently poor were rated as being in very good or excellent health at the age of 6 to 7. 
Similarly, while 88 per cent of children who had never experienced poverty by the age of 8 to 9 were 
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reported as being in very good or excellent health, only 72 per cent of children who had been poor in 
4 out of 5 waves and 77 per cent of children who had been poor in all five waves were rated as being 
in very good or excellent health. However, it should be noted that the relationship between child health 
and family poverty is a complex one. In families with a child who has a long-term health condition or 
disability, there are likely to be substantial social, economic and emotional costs for caring for that child. 
This may result in a ‘vicious circle’, where caring for a child results in limited employment opportunities 
for the parents, resulting in lower household income. 

Table 32: Proportion in very good or excellent health by poverty status (%)

Very good or  
Excellent Health  

at Age 2–3

Very Good or  
Excellent Health  

at Age 4–5

Very Good or  
Excellent Health  

at Age 6–7

Very Good or  
Excellent Health  

at Age 8–9

Poor Not Poor Poor Not Poor Poor Not Poor Poor Not Poor

Episodic Poverty

 Poor at age 0–1 80.00 85.77 81.19 87.68 78.70 86.87 77.47 87.30

 Poor at age 2–3 80.07 85.83 79.44 88.03 81.55 86.67 76.16 87.50

 Poor at age 4–5 77.30 88.26 79.39 86.88 79.99 87.09

 Poor at age 6–7 79.23 86.93 83.82* 86.71

 Poor at age 8–9 81.46 87.00

Persistent Poverty

 Never poor 86.11 88.92 87.83 88.15

 Poor in 1 wave 82.01 81.86 81.11 82.97

 Poor in 2 waves 77.43 75.95 81.13 80.48

 Poor in 3 waves 80.26 82.85 83.42#

 Poor in 4 waves 70.95 72.23

 Poor in 5 waves 77.23

 Total 85.86 87.03 86.06 86.44

 N 4,597 4,232 3,968 3,706

Notes:  Population Weighted Results. * Indicates that the difference between the proportion of children in very good or excellent health among those who were 
poor and those who were not poor is not statistically significant at the 10 per cent level in a chi-square test. # Indicates that the proportion in very good or 
excellent health is not significantly different from the group who had never experienced poverty. For all other values, the difference between poor and not 
poor is statistically significant.

In Table 33, the influence of episodic poverty on children’s health is estimated using a logistic 
regression model, where the dependant variable is set to 1 if parent-reported child health is rated as 
either ‘very good’ or ‘excellent’; and 0 otherwise. As was the case with the results concerning childhood 
obesity in the previous section, odds ratios are reported, so that values above 1 represent a positive 
influence and values below 1 represent a negative influence. 

While the influence of episodic poverty on health at the age of 2 to 3 was not statistically significant, 
even before controlling for background characteristics, poverty at the ages of 0 to 1 and 4 to 5 are 
statistically significant predicators of health even after controlling for background characteristics and the 
health of the child at the age of 2 to 3. Health in the previous wave is a very strong predictor of current 
health, the odds of a high level of health increasing by a factor of 3.5 for children who were in very good 
or excellent health at the age of 2 to 3. At the ages of 6 to 7 and 8 to 9 the influence of episodic poverty 
is no longer statistically significant once health in the previous wave is accounted for. 
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Table 33: Estimates of the influence of episodic poverty on health (odds ratio)

Unadjusted
Adjusted for background 

characteristics

Adjusted for background 
characteristics and previous 

health score

Age 2–3

 Poor at age 0–1 0.73** 0.73**

 Poor at age 2–3 0.68*** 0.76*

 Controls No Yes

 Pseudo R2 0.01 0.02

 N 4,203 4,203

Age 4–5 

 Poor at age 0–1 0.79 0.83 0.90

 Poor at age 2–3 0.72** 0.78 0.85

 Poor at age 4–5 0.62*** 0.70** 0.65**

 Controls No Yes Yes

 Health at age 2–3 No No 3.85***

 Pseudo R2 0.01 0.03 0.07

 N 4,188 4,188 4,188

Age 6–7 

 Poor at age 0–1 0.66** 0.67** 0.68**

 Poor at age 2–3 0.91 0.97 1.07

 Poor at age 4–5 0.79 0.87 0.98

 Poor at age 6–7 0.70** 0.79 0.82

 Controls No Yes Yes

 Health at age 4–5 No No 5.19***

 Pseudo R2 0.01 0.02 0.08

 N 3,905 3,905 3,905

Age 8–9 

 Poor at age 0–1 0.67** 0.67** 0.76

 Poor at age 2–3 0.62*** 0.68** 0.67**

 Poor at age 4–5 0.86 0.90 0.91

 Poor at age 6–7 1.29 1.32 1.54*

 Poor at age 8–9 0.90   1.08 1.10

 Controls No Yes Yes

 Health at age 6–7 No No 6.72***

 Pseudo R2 0.01 0.03 0.117

 N 3,650 3,650 3,650

Note:  Exponentiated Coefficients (Odds Ratios) are reported. *** p < 0.01, ** p < 0.05 and * p < 0.1. Controls include child’s age (in weeks), gender, Aboriginal 
or Torres Strait Islander status, low birth weight, whether the child was breastfed until at least 3 months old; long-term health condition or disability; 
household size, number of siblings; lone parent household; mother’s education (years), age and employment status; and metropolitan area. Health in the 
previous wave is controlled for with a (0/1) indicator with a value of 1 if health was rated as ‘very good’ or ‘excellent’ and 0 otherwise. 
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The results of logistic regression models estimating the influence of persistent poverty on the odds of 
parent reported health being either ‘very good’ or ‘excellent’ are presented in Table 34. While persistent 
poverty at the age of 2 to 3 does not have a significant influence on health outcomes once background 
characteristics are accounted for, the influence of persistent poverty on health at the age of 4 to 5 
remains statistically significant even after controlling for background characteristics and health at the 
age of 2 to 3. At the ages of 6 to 7 and 8 to 9, previous health is the strongest predictor of current health 
and the influence of persistent poverty is not statistically significant after accounting for health in the 
previous wave. 

Table 34: Estimates of the influence of persistent poverty on health (odds ratio)

Unadjusted
Adjusted for background 

characteristics

Adjusted for background 
characteristics and previous 

health score

Age 2–3

 Persistent Poverty 0.75*** 0.78***

 Controls No Yes  

 Pseudo R2 0.01 0.02

 N 4,203 4,203

Age 4–5 

 Persistent Poverty 0.79*** 0.84*** 0.86***

 Controls No Yes Yes

 Health in Previous wave No No 3.82***

 Pseudo R2 0.01 0.03 0.07

 N 4,114 4,114 4,114

Age 6–7 

 Persistent Poverty 0.84*** 0.89** 0.92*

 Controls No Yes Yes

 Health in Previous wave No No 5.19***

 Pseudo R2 0.01 0.02 0.08

 N 3,905 3,905 3,905

Age 8–9 

 Persistent Poverty 0.89*** 0.93** 0.96

 Controls No Yes Yes

 Health in Previous wave No No  6.68***

 Pseudo R2 0.01 0.03 0.11

 N 3,605 3,605 3,605

Note:  Exponentiated Coefficients (Odds Ratios) are reported. *** p < 0.01, ** p < 0.05 and * p < 0.1. Controls include child’s age (in weeks), gender, Aboriginal 
or Torres Strait Islander status, low birth weight, whether the child was breastfed until at least 3 months old; long-term health condition or disability; 
household size, number of siblings; lone parent household; mother’s education (years); age and employment status; and metropolitan area.
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The results of Structural Equation Models estimating the direct and indirect influence of poverty on 
children’s health at the age of 2 to 3, as reported by their parent (usually their mother), are presented 
in Figure 13. It is important to note that this measure of health is highly subjective in nature. Still, the 
results provide some information about the association between poverty and general health and the 
indirect influence of mediating factors such as diet and physical activity. As was the case with the 
estimates of the influence of poverty on obesity, the estimates for health are presented in figures and 
odds ratios are reported. While the general health measure is a five-point scale ranging from ‘poor’ to 
‘excellent’, the structural equation models are estimated using logistic models and a binary measure 
of health, where ratings of ‘good’, ‘fair’ or ‘poor’ are given a score of 0, with the influence of poverty on 
health is estimated using an ordered logistic model.33 

Figure 13: The influence of epsiodic poverty on parent reported health, age 2 to 3

Note:  Generalised structural equation model with binary health outcomes (1 if health is Very Good or Excellent, 0 otherwise). N = 4,203. *** p < 0.01, ** p < 0.05 
and * p < 0.1. n.s indicates a non-significant result. Controls include gender, Aboriginal or Torres Strait Islander Status, low birth weight, whether the child 
was breastfed until at least 3 months old; long-term health condition or disability; household size, number of siblings; lone parent household; mother’s 
education (years); age and employment status; and metropolitan area.

There is a significant indirect effect via physical activity. Children who experienced poverty at the 
age of 2 to 3 were less likely to participate in regular physical activity at that age; and those who 
participated in regular physical activity were more likely to be in very good or excellent health. There is 
also a significant indirect influence via maternal mental health and maternal warmth. Mothers who had 
experienced poverty when their children were aged 2 to 3 had significantly lower levels of mental health. 
Higher levels of maternal mental health lead to warmer parenting, which in turn has a significant positive 
influence on health. While having a healthy diet at age 2 to 3 had a significant positive influence on the 
odds of being in very good or excellent health, there was no significant influence of poverty on the odds 
of having a healthy diet at the age of 2 to 3. 
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Figure 14 shows that persistent poverty influences child health at the age of 2 to 3, through diet, 
physical activity and maternal mental health. Children who experienced persistent poverty in the first 
2 to 3 years of life were less likely to have a healthy diet, less likely to participate in regular physical 
activity and less likely to have mothers that have a warm parenting style—all of which have a significant 
positive influence on the odds of being in very good or excellent health.

Figure 14: The influence of persistent poverty on parent reported health, age 2 to 3

Note:  Generalised structural equation model with binary health outcomes (1 if health is Very Good or Excellent, 0 otherwise). N = 4,203. *** p < 0.01, ** p < 0.05 
and * p < 0.1. n.s indicates a non-significant result. Controls include gender, Aboriginal or Torres Strait Islander Status, low birth weight, whether the child 
was breastfed until at least 3 months old; long-term health condition or disability; household size, number of siblings; lone parent household; mother’s 
education (years); age and employment status; and metropolitan area.

In Figure 15, estimates of the influence of episodic poverty on health at the age of 4 to 5 are presented. 
In this model, the indirect influence of poverty via health in the previous wave is incorporated using a 
(0/1) indicator of health at the age of 2 to 3. For some families, having a child with a health condition that 
requires extra care may limit parental ability to do paid work, resulting in lower levels of household income. 
For this reason, an additional pathway from health in the previous wave to poverty in the current wave has 
been included in the structural models of the influence of episodic poverty on child health.34 

Episodic poverty had a significant direct and indirect influence on health at the age of 4 to 5. Children 
who experienced poverty at the age of 2 to 3 were less likely to participate in regular physical activity 
at age 4 to 5, which in turn has a positive influence on health in the same year. There was a significant 
direct effect of poverty at age 4 to 5 on the odds of being in very good or excellent health. That is, not 
all of the negative influence of poverty on children’s health could be captured by differences in diet, 
physical activity or maternal mental health. 

At the age of 4 to 5 there is also a significant indirect influence of poverty via maternal mental health 
and maternal anger. Mothers of children who experienced poverty at the age of 4 to 5 had lower levels 
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of mental health and higher levels of anger, which has a negative influence on child health at that age. 
There are also indirect effects of poverty via health at age 2 to 3. Children who were reported to be in 
very good or excellent health at age 2 to 3 were 3.7 times more likely to be reported to be in very good 
or excellent health at age 4 to 5. Children who were in very good or excellent health at age 2 to 3 were 
also more likely to have a healthy diet and engage in regular physical activity at age 4 to 5. Again, the 
results imply that healthy habits begin very early and are unlikely to change during early childhood. 

Figure 15: The influence of episodic poverty on parent reported health, age 4 to 5

Note:  Generalised structural equation model with binary health outcomes (1 if health is Very Good or Excellent, 0 otherwise). N = 4,232. *** p < 0.01,  
** p < 0.05 and * p < 0.1. n.s indicates a non-significant result. Controls include Aboriginal or Torres Strait Islander Status, low birth weight, whether 
the child was breastfed until at least 3 months old; long-term health condition or disability; household size, number of siblings; lone parent household; 
mother’s education (years); age and employment status; and metropolitan area.
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Estimates of the influence of persistent poverty on parent-reported health at age 4 to 5 were very similar 
to those for episodic poverty, with significant direct influences of persistent poverty as well as indirect 
influences via health in the previous wave, physical activity and maternal mental health and anger 
(Appendix Figure A6). 

The results of estimates of the influence of poverty on health at the ages of 6 to 7 and 8 to 9 presented 
in Appendix Figures A7 to A10. At the age of 6 to 7, episodic poverty at the age of 0 to 1 had a 
significant direct effect on health. There was also a significant indirect effect through maternal mental 
health and maternal consistency and children who were reported to be in very good or excellent health 
at age 4 to 5 were 5 times more likely to be in very good or excellent health at age 6 to 7. While the 
odds of being in either very good or excellent health was almost 40 per cent higher for children who 
had a healthy diet at age 6 to 7, there was no significant influence of episodic poverty on the odds of 
having a healthy diet at that age. While there was no significant influence of child health at age 2 to 3 
on the odds of being in poverty at age 4 to 5; there is a significant influence of child health at age 4 to 
5 on the odds of being in poverty at age 6 to 7. This result supports the ‘vicious circle’ theory – that for 
some families, having a child in poor health increases the odds of experiencing poverty due to limited 
employment opportunities for parents. 

At the age of 8 to 9, children who were reported to be in very good or excellent health at age 6 to 7 were 
more than 6 times more likely to be reported to be in very good or excellent health at age 8 to 9. At this 
age, the only effects of persistent poverty were via maternal mental health and parenting style. 

In summary, Structural Equation Models estimating the influence of poverty on parent-reported health 
show that in the early years (age 2 to 3), the influence of poverty is mainly indirect via physical activity, 
maternal mental health and parenting style. Furthermore, persistent poverty until the age of 2 to 3 
reduces the odds of a child having a healthy diet, which in turn has a significant positive influence on 
health. At later ages, there are significant direct and indirect influences of poverty. While health in the 
previous wave has the strongest influence on current health, there are also significant indirect influences 
via physical activity and maternal stress and parenting style. 



72 Social Policy Research Paper No. 47

LOW-INCOME AND POVERTY DYNAMICS: IMPLICATIONS FOR CHILD OUTCOMES

5. Discussion and conclusions

This report has examined the association between childhood poverty and a range of children’s 
developmental outcomes. Rates of poverty and financial disadvantage were calculated and the 
characteristics of children who have experienced relative income poverty and financial disadvantage 
were examined. Structural Equation Modelling was used to estimate the influence of poverty on 
developmental outcomes. For cognitive and social outcomes, the ‘family stress’ and ‘family investment’ 
models were tested: that is, the extent to which the negative influence of poverty during childhood 
was alleviated by good maternal mental health and parenting style (family stress) and the provision of 
cognitively stimulating interactions and activities (family investment). For health related outcomes, the 
family stress model was also tested, however the investment pathway was replaced by measures of 
physical activity and healthy diet. 

5.1 The extent of episodic and persistent poverty 

Data from the LSAC Study show that rates of relative income poverty (defined as having equivalised 
combined parental income of less than 50 per cent of the median) among Australian children ranged 
from 11 per cent to 14 per cent in the years from 2004 to 2012. These figures are comparable to 
child poverty rates estimated by the Australian Bureau of Statistics (2013) and the OECD (2014) and 
correspond to approximately 500,000 children in poverty in any particular year. Rates of financial 
disadvantage, defined as having an equivalised combined parental income of less than 70 per cent 
of the median, are approximately double the poverty rate, ranging from 20 per cent to 28 per cent of 
Australian children each year. 

Examination of the characteristics of children who have experienced poverty and financial disadvantage 
shows that compared to children living with two parents, rates of poverty and financial disadvantage are 
considerably higher among children in lone parent households. While the poverty rate among children 
in two-parent households ranged from 7 per cent to 9 per cent, poverty rates for children in lone-parent 
households ranged from 29 per cent to 41 per cent. These estimates are slightly lower than those of 
the OECD (2014), who estimated that 45 per cent of Australian children in lone-parent households were 
living in poverty in 2010. Rates of financial disadvantage ranged from 14 per cent to 20 per cent among 
children in two-parent households, whereas more than half of children in lone-parent households were 
considered to be experiencing financial disadvantage. 

For a large proportion of children who were living in poverty, the main source of household income 
was government payments; for the vast majority of children living in poverty, at least one parent had 
government payments as their main source of income. For example, among children in the birth cohort 
who were living in poverty at the age of 0 to 1 and 2 to 3, the proportion with at least one parent 
receiving government benefits as their main source of income was over 90 per cent. 

While 11 per cent to 13 per cent of children experienced poverty in any single year, the proportion that 
had experienced poverty at some stage during their childhood was much higher. Just over 27 per cent 
of children in the baby cohort and 29 per cent of children in the child cohort had lived in a household 
with combined parental income below 50 per cent of the median at some stage between 2004 and 2012 
and around 45 per cent of children had experienced financial disadvantage during that time. 
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5.2 The influence of poverty on cognitive outcomes 

Estimates of the influence of poverty on children’s cognitive outcomes show there are significant 
negative influences of both episodic and persistent poverty on children’s ‘Who Am I?’ and Peabody 
Picture Vocabulary Test (PPVT) outcomes at the age of 4 to 5 and that the influence of poverty partly an 
indirect one, as a result of differences in parental investment (at the age of 2 to 3 as well as age 4 to 5). 
By the age of 6 to 7 and 8 to 9, there were some significant indirect influences of poverty via parental 
investment. However, the influence of poverty on PPVT scores was mainly an indirect one coming from 
previous vocabulary skills. This result confirms the findings of Heckman (2006) and others who have 
shown that cognitive development is a cumulative process, with early skills providing the foundation for 
later skills. This result highlights the importance of policies aimed at alleviating the negative influences of 
poverty in the early years. 

A comparison of average scores on the Year 3 NAPLAN tests for children who took these tests in 2008 
shows there were substantial differences according to whether children had experienced poverty at 
some time in their childhood. Differences ranged from 58 per cent of one year of schooling for numeracy 
for children who had experienced poverty at the age of 0 to 1, to 87 per cent of one year of schooling 
for reading for children who had experienced poverty at the age of 4 to 5. Among children who had 
experienced persistent poverty, the differences in average test scores were even larger. Compared to 
children who had never experienced poverty, those who had been living in a poor household from the 
age of 0 to 1 to the age of 6 to 7 had average test scores 59 points lower for reading and 54 points 
lower for numeracy—this amounts to just over one year of schooling at the Year 3 level. 

Estimates of the influence of episodic poverty on Year 3 NAPLAN scores show that, even after controlling 
for background characteristics and ability at the age of 4 to 5, the influence of poverty at 0 to 1 years of 
age has a substantial negative impact on NAPLAN outcomes in Year 3, amounting to 12 points for reading 
and 13 points for numeracy. This result again highlights the importance of alleviating poverty during 
the early years of childhood, with poverty at the age of 0 to 1 having a significant negative influence on 
NAPLAN scores six years later. The influence of persistent poverty on NAPLAN scores is even larger. After 
accounting for background characteristics and cognitive ability at the age of 4 to 5, children who had been 
in persistent poverty until the age of 8 to 9 could be expected to be behind in reading and numeracy by 22 
and 21 points respectively. This amounts to the equivalent of 40 to 42 per cent of one year of schooling 
at the Year 3 level. While poverty is unlikely to directly impact on children’s NAPLAN scores in practice, 
supporting parental investment and other practices that protect children from poverty’s deleterious 
consequences may address the learning gaps for disadvantaged children.

5.3 The influence of poverty on social-emotional outcomes 

The influence of poverty on social outcomes was examined using measures from the Strengths and 
Difficulties Questionnaire (SDQ). Overall, the proportion of children who had SDQ total scores indicating 
a risk of clinically significant problems was substantially higher among those who had experienced 
poverty at some time. For example, among those who were poor at the age of 4 to 5, the proportion 
whose SDQ total score indicated clinically significant problems was 10 percentage points higher than 
children who were not poor at this age. There were also substantial differences in the proportion of 
children with high SDQ total scores according to whether or not they had experienced persistent 
poverty. For example, 27 per cent of children who had been in persistent poverty until the age of 8 to 9 
had SDQ total scores that indicate a risk of clinically significant problems, compared to only 8 per cent 
of children who had never experienced poverty. 
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Estimates of the influence of poverty on SDQ scores indicate that at the age of 4 to 5, differences in 
parental investment and parenting style could only explain a small part of the negative influence of 
poverty and there are likely to be other factors apart from parental investment and parenting style that 
result in poorer social-emotional outcomes for children who experience poverty. At ages 6 to 7 and 8 
to 9 the indirect influence of poverty was mainly a result of the influence of poverty on SDQ scores at 
an earlier age and to a lesser extent due to higher levels of parental stress resulting in a harsher, less 
consistent and less warm parenting style. These results suggest that for social outcomes, it is not only 
poverty in early childhood, but also more recent poverty that has a negative influence.

While the indirect influence of poverty on cognitive outcomes operates mainly via parental investment, 
the effects of poverty on social outcomes are a result of lower levels of parental investment and also 
lower levels of maternal mental health which results in lower levels of maternal warmth and consistency 
and higher levels of maternal anger. This is particularly so for persistent poverty. That is, persistent 
poverty has a significant negative influence on maternal mental health, which reduces the quality of 
parenting and has a negative impact on social outcomes. 

5.4 The influence of poverty on health outcomes 

The influence of poverty on children’s health outcomes was examined using measures of Body Mass 
Index (BMI), obesity and parent-reported general health. While average BMI was higher for children who 
had experienced poverty compared to those who had not, the differences were relatively small. This 
is due to the fact that children who had experienced poverty were more likely to be either underweight 
or overweight compared to children who had not experienced poverty (who were more likely to be in 
the normal weight range). For this reason the focus is on the influence of poverty on the likelihood of 
childhood obesity.

Descriptive evidence shows that the proportion of children who were obese is significantly higher 
among children who had experienced poverty; among those who had experienced persistent poverty, 
the proportion of obese children was much higher. For example, at the age of 8 to 9, 26 per cent of 
children who had experienced persistent poverty were obese, compared to only 6 per cent of children 
who had never experienced poverty.

Children who were living in poverty at the age of 0 to 1 and also at the age of 2 to 3 were 1.3 times more 
likely to be obese at the age of 2 to 3 than children who were never poor. At age of 4 to 5, there is a 
significant indirect effect of poverty via physical activity. Children who experienced poverty—whether 
episodic or persistent—were less likely to participate in regular physical activity and, therefore, more 
likely to be obese. In subsequent years, it was the indirect influence of obesity in the previous wave 
that was the strongest predictor of obesity. Once children become obese they are likely to remain so 
throughout their childhood. 

Poverty also has a significant and substantial influence on children’s health. Across all years, the 
proportion of children who were regarded as being in ‘very good’ or ‘excellent health’ was higher for 
those who were not living in poor households compared to those who were. By the age of 8 to 9, 88 per 
cent of children who had never experienced poverty were reported as being in very good or excellent 
health, compared to only 72 per cent of children who had been poor in 4 out of 5 waves and 77 per cent 
of children who had been poor in all five waves.

Structural Equation Models show the influence of poverty on children’s health is mainly an indirect 
influence via physical activity, maternal stress and parenting style and previous levels of health. At the 
age of 2 to 3, but not at later ages, persistent poverty significantly reduces the odds of a child having 
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a healthy diet (high levels of fruit and vegetables and low levels of energy dense food) and this in turn 
reduces the level of parent-reported health. This result highlights the importance of good nutrition in 
the early years, as health levels in previous years are very strong predictors of current health. From the 
age of 4 to 5 onwards, there is significant indirect influence of poverty (either episodic or persistent) 
via physical activity. Children experiencing poverty have fewer opportunities to participate in regular 
physical activity and this has a significant negative influence on their health.  

5.5 Implications of this study

This report has important implications for policymakers. The estimates in this report have shown that 
children who experienced poverty at some time in their childhood are likely to have poorer cognitive 
and social outcomes, are more likely to be obese and are also likely to have lower levels of general 
health. Furthermore, compared to children who had never been in poverty, children who experienced 
ongoing or persistent poverty were likely to have much poorer developmental outcomes. A key issue for 
policymakers is whether or not the links between poverty and child wellbeing are due to poverty itself, 
or to other family conditions that often occur along with poverty. The results in this report indicate the 
negative influence of childhood poverty on children’s outcomes can partly be explained by differences 
in parenting style and parental investment in cognitively stimulating activities. However, poverty was 
still associated with children’s cognitive outcomes, suggesting that other factors apart from parental 
investment were also involved.

For cognitive outcomes, the indirect effects of poverty occur mainly via lower levels of parental 
investment in cognitively stimulating activities. These effects are strongest and most significant in the 
early years of childhood, with early skills providing the foundation for later skills. This result highlights 
the importance of creating an enriching home learning environment in the early years of childhood, as 
the benefits are likely to accumulate over time. For social outcomes, the indirect influence of poverty 
occurs mainly through previous social skills and to a lesser extent via maternal mental health and 
parenting style. However, indirect influences of parental investment and parenting style only account for 
only a small proportion of the total influence of poverty on social outcomes. 

While the effects of poverty on cognitive outcomes were most significant in the early years of childhood, 
social outcomes were more likely to be affected by recent episodes of poverty and also persistent 
poverty. For health outcomes, there is an indirect effect of poverty through its effect on diet at the age 
of 2 to 3 and physical activity in subsequent years. 

In later years, cognitive, social and health outcomes depend strongly on previous outcomes. This 
finding supports the theory of ‘self-productivity’ (Conti & Heckman, 2012), by which early capabilities 
provide the foundation for the development of capabilities in later years. 

The significant indirect influence of poverty on children’s outcomes suggests that there are likely to 
be substantial benefits of programs other than income support for improving the medium to long-
term outcomes of children who have experienced poverty. That is, there is considerable scope for the 
partial alleviation of the negative effects of poverty through early intervention policies such as programs 
that aim to improve parenting practices and raise awareness of the long-term benefits of creating a 
cognitively stimulating home environment for young children. Similarly, programs raising awareness 
of the long-term benefits of healthy eating and regular physical activity for children may go some way 
towards preventing childhood obesity and promoting children’s health. 

While most of the evidence about the long-lasting benefits of early childhood intervention policies is 
based on targeted intervention programs in the United States, such as the HighScope Perry Preschool 
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Program, the Abecedarian Project and the Head Start Program, there is some Australian evidence 
showing that early intervention programs have had a positive influence on children’s developmental 
outcomes. For example, the Communities for Children (CfC) program, a large-scale, area-based 
initiative designed to enhance the development of children in disadvantaged communities across 
Australia, has been shown to have a positive effect on a range of outcome measures, specifically 
increasing children’s receptive vocabulary and verbal ability, reducing the number of jobless households 
and improving parenting practices (reduction in harsh or hostile parenting and greater parenting self-
efficacy (Edwards et al. 2011). 

The Home Interaction Program for Parents and Youngsters (HIPPY) program is another example 
of an early intervention program that has been shown to have a positive influence on the children’s 
outcomes. HIPPY is a combined home and centre-based enrichment program that supports parents 
in their role as their child’s first teacher, targeting communities that experience various forms of social 
disadvantage. Home tutors are recruited from the local community to work with parents over the two-
year critical period of the child’s transition to full-time school. HIPPY aims to ensure that children from 
disadvantaged communities start school on an equal footing with their more advantaged peers, as 
well as to strengthen communities and the social inclusion of parents and children. An evaluation of 
the effectiveness of HIPPY involving the use of propensity score matching with a comparison group 
drawn from the Longitudinal Study of Australian Children (LSAC) by Liddell et al. (2011) found significant 
positive impacts of HIPPY for the children and parents involved, as well as benefits for the tutors in 
terms of their sense of wellbeing and social inclusion. More specifically, the gap in HIPPY children’s 
early literacy and numeracy skills at the beginning of the HIPPY program, compared with the Australian 
norm, had closed by the end of the program. HIPPY children had fewer problems with their peers and 
children whose parents completed more of the program displayed higher levels of pro-social behaviour. 

In some instances, particularly in the early years of childhood, the estimates indicate that the indirect 
influence of poverty via parenting style and parental investment explains only a relatively small part of 
the total influence of poverty on children’s outcomes. This result implies that differences in parental 
investment and maternal parenting style are not the only possible explanations for the relationship 
between poverty and children’s outcomes and intervention programs targeted at improving the early 
home environment are not likely to completely resolve the issue.

It is possible that some part of the negative influence of poverty is a result of characteristics associated 
with poverty, which are not captured by the latent variable measures included in our structural models. 
For example, paternal mental health and parenting style, neighbourhood characteristics and parental 
behaviour or ‘culture’ not captured in this model are also likely to influence children’s outcomes (Mayer 
2011). Other potential pathways of influence include access to and use of prenatal care, access 
to pediatric care, exposure to environmental toxins, household stability, quality of early childhood 
education programs and school attended and peer groups (Brooks-Gunn & Duncan 1997). Further 
research examining the extent to which these pathways influence children’s outcomes will provide a 
more complete understanding of the effects of poverty and additional insights into potential leverage 
points that may be amenable to policy intervention and remediation in the absence of a change in family 
income (Brooks-Gunn & Duncan 1997). 

Evidence in this report shows that a very high proportion of children who were experiencing poverty were 
living in households in which the main source of income was government benefits. Furthermore, the 
proportion of children in poverty whose parents were dependant on government benefits was highest 
in the very early years of childhood—a time when the effects of poverty are the most detrimental for 
both cognitive and health outcomes. Direct poverty reduction strategies providing additional benefits 
to low-income households with very young children, for example, through family tax benefits, parenting 
payments, paid parental leave or access to high quality child care to facilitate parental employment, may 
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go some way towards improving long-term outcomes. However, further research is needed to investigate 
the size and significance of these types of policy changes on children’s outcomes. Mayer (2011) suggests 
that to assure the outcomes of chronically poor children are equivalent to the outcomes of never poor 
children it would take a set of policies that provided intense services and aids and that income transfer 
programs are unlikely to accomplish this goal even if they were made much more generous. She suggests 
that programs aimed at adolescents that focus on improving their employability, rather than their cognitive 
ability, could me more effective in improving long-term outcomes. 

The evidence in this report supports the conclusion that parental income can substantially influence 
children’s developmental outcomes. However, the relationship between income and child outcomes 
is more complex and varied than suggested by simple associations. Structural equation models show 
that a substantial proportion of this association can be explained by the indirect influence of poverty 
on the home environment, particularly parental investment in cognitively stimulating activities. These 
results suggest that policies providing additional financial assistance to low-income families are not 
likely to completely overcome this problem and that intervention programs targeted at improving the 
early home environment of disadvantaged children, in combination with programs aiming to improve 
the employability of adolescents who had experienced poverty in their early years, are likely to result in 
significant improvements for the outcomes of children who have experienced poverty.  
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Appendix

Appendix A: Description of the Parenting Style Variables

Four measures of maternal parenting style (warmth, consistency, irritability and inductive reasoning) are 
calculated from the mother’s responses to a series of questions about her relationship with the child. 
Parents were asked to rate each item on a 5-point Likert scale with 1 meaning ‘Never/Almost Never’ 
and 5 meaning ‘always/almost always’. Responses to these items are then averaged to create a 0 to 5 
scale. 

Warmth: The indicator for warm parenting was based on the following 6 questions. The average was 
computed for parents who answered more than 4 questions:

1. How often do you express affection by hugging, kissing and holding this child?

2. How often do you hug or hold this child for no particular reason?

3. How often do you tell this child how happy he/she makes you?

4. How often do you have warm, close times with this child?

5. How often do you enjoy listening to this child and doing things with him/her?

6. How often do you feel close to this child both when he/she is happy and when he/she is upset?

Consistency: The indicator for consistency was based on the following 5 questions. The average was 
computed for parents who answered more than 3 questions and answers to questions 3, 4 and 5 were 
assigned reversed values:

1. When you give this child an instruction or make a request to do something, how often do you 
make sure that he/she does it?

2. If you tell this child he/she will get punished if he/she doesn’t stop doing something, but he/she 
keeps doing it, how often will you punish him/her?

3. How often does this child get away with things that you feel should have been punished?

4. How often is this child able to get out of punishment when he/she really sets his/her mind to it?

5. When you discipline this child, how often does he/she ignore the punishment?

Harsh Parenting: The indicator for harsh parenting was based on the following 4 questions. The average 
was computed for parents who answered more than 2 questions and answers to question 1 were 
assigned reversed values:

1. Of all the times that you talk to this child about his/her behaviour, how often is this praise?

2. Of all the times that you talk to this child about his/her behaviour, how often is this disapproval?

3. How often are you angry when you punish this child?

4. How often do you feel you are having problems managing this child in general?
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Inductive Reasoning: The indicator for inductive reasoning was based on the following 2 questions.

1. How often do you explain to this child why he/she is being punished?

2. How often do you talk it over and re4ason with this child when he/she misbehaves?

Table A1: Persistence of relative income poverty, B-cohort, 2004 to 2012

Wave 2 (T = 2) Wave 3 (T = 3) Wave 4 (T = 4) Wave 5 (T = 5)

PS PPM
PPP  
50

PPP 
70 PS PPM

PPP  
50

PPP  
70 PS PPM

PPP 
50

PPP 
70 PS PPM

PPP  
50

PPP  
70

1 00 0.000 83.5 66.4 000 0.000 79.6 62.3 0000 0.000 76.1 58.3 00000 0.000 72.6 54.9

2 01 0.750 6.9 8.5 001 0.667 4.0 4.2 0001 0.635 3.6 4.1 00001 0.600 3.8 3.7

3 10 1.000 5.2 9.3 010 0.750 4.0 4.9 0010 0.667 2.5 2.8 00010 0.750 2.8 2.4

4 11 2.500 4.3 15.9 011 1.000 2.8 3.6 0011 0.750 1.4 1.5 00011 2.250 0.8 1.6

5 100 1.750 3.9 7.3 0100 1.000 3.4 3.9 00100 0.667 1.9 2.2

6 101 2.250 1.3 2.0 0101 1.500 0.7 1.0 00101 1.417 0.5 0.5

7 110 2.500 1.7 4.6 0110 1.750 1.2 1.4 00110 2.167 0.6 0.6

8 111 4.500 2.7 11.2 0111 2.167 1.6 2.1 00111 4.167 0.8 0.8

9 1000 2.250 3.2 6.1 01000 0.750 2.9 3.1

10 1001 2.500 0.7 1.2 01001 1.417 0.4 0.8

11 1010 3.250 0.6 0.9 01010 1.500 0.4 0.5

12 1011 4.250 0.7 1.1 01011 3.000 0.3 0.5

13 1100 4.250 1.3 3.1 01100 2.250 0.8 1.0

14 1101 4.250 0.4 1.6 01101 3.000 0.4 0.5

15 1110 4.500 1.0 2.4 01110 4.250 0.5 0.5

16 1111 7.000 1.7 8.6 01111 6.750 1.0 1.6

17 10000 1.000 2.8 5.1

18 10001 1.625 0.4 1.0

19 10010 1.667 0.4 0.6

20 10011 3.167 0.4 0.6

21 10100 1.750 0.4 0.5

22 10101 2.500 0.3 0.4

23 10110 3.250 0.2 0.4

24 10111 5.250 0.4 0.7

25 11000 2.500 1.2 2.5

26 11001 3.167 0.1 0.5

27 11010 3.250 0.3 0.8

28 11011 4.750 0.1 0.8

29 11100 4.500 0.4 1.3

30 11101 5.250 0.5 1.1

31 11110 7.000 0.4 1.5

32 11111 10.00 1.2 6.9

Total 100.0 100.0 100.0 100.0

N 4,597 4,232 3,968 3,706

Notes:  Population weighted results. PS represents pattern of poverty, for example 00 represents never poor, 11 represents poor in Waves 1 and 2, 11111 
represents poor in all five waves. PPM is the Persistent Poverty Measure. PPP50 and PPP70 represent the proportion of children in relative income 
poverty (below 50 per cent of median equivalised parental income) and financial disadvantage (below 70 per cent of median equivalised parental income) 
respectively. 
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Table A2: Persistence of relative income poverty, K-cohort, 2004 to 2012

Wave 2 Wave 3 Wave 4 Wave 5

PS PPM PPP 
50

PPP 
70

PS PPM PPP 
50

PPP 
70

PS PPM PPP 
50

PPP 
70

PS PPM PPP 
50

PPP 
70

1 00 0.000 82.0 65.3 000 0.000 77.9 60.7 0000 0.000 73.9 57.3 00000 0.000 71.0 54.7

2 01 0.750 7.3 8.4 001 0.667 4.1 4.7 0001 0.635 4.0 3.4 00001 0.600 3.2 2.9

3 10 1.000 5.5 8.2 010 0.750 4.9 4.8 0010 0.667 2.9 2.8 00010 0.750 2.8 2.0

4 11 2.500 5.2 18.1 011 1.000 2.4 3.6 0011 0.750 1.2 2.0 00011 2.250 1.2 1.3

5 100 1.750 4.0 6.0 0100 1.000 4.2 3.6 00100 0.667 2.1 2.4

6 101 2.250 1.5 2.2 0101 1.500 0.7 1.2 00101 1.417 0.7 0.4

7 110 2.500 1.6 5.1 0110 1.750 0.9 1.2 00110 2.167 0.7 0.9

8 111 4.500 3.7 13.0 0111 2.167 1.5 2.4 00111 4.167 0.5 1.1

9 1000 2.250 3.3 5.2 01000 0.750 3.8 3.0

10 1001 2.500 0.7 0.7 01001 1.417 0.5 0.5

11 1010 3.250 0.8 1.0 01010 1.500 0.4 0.7

12 1011 4.250 0.7 1.2 01011 3.000 0.3 0.6

13 1100 4.250 1.3 3.3 01100 2.250 0.7 0.8

14 1101 4.250 0.3 1.8 01101 3.000 0.3 0.4

15 1110 4.500 1.2 2.7 01110 4.250 0.8 0.6

16 1111 7.000 2.5 10.2 01111 6.750 0.7 1.7

17 10000 1.000 3.0 4.6

18 10001 1.625 0.3 0.7

19 10010 1.667 0.5 0.4

20 10011 3.167 0.2 0.3

21 10100 1.750 0.6 0.7

22 10101 2.500 0.2 0.4

23 10110 3.250 0.3 0.5

24 10111 5.250 0.4 0.7

25 11000 2.500 1.2 2.4

26 11001 3.167 0.2 1.0

27 11010 3.250 0.1 0.7

28 11011 4.750 0.2 1.0

29 11100 4.500 0.8 1.7

30 11101 5.250 0.4 1.1

31 11110 7.000 0.5 2.0

32 11111 10.000 1.9 8.0

Total 100.0 100.0 100.0 100.0

N 4,455 4,180 3,913 3,619

Notes:  Population weighted results. PS represents pattern of poverty, for example 00 represents never poor, 11 represents poor in Waves 1 and 2, 11111 represents 
poor in all five waves. PPM is the Persistent Poverty Measure. PPP50 and PPP70 represent the proportion of children in relative income poverty (below 50 per 
cent of median equivalised parental income) and financial disadvantage (below 70 per cent of median equivalised parental income) respectively.
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Table A3: Data description and summary statistics (means)

Description Age 2–3 Age 4–5 Age 6–7 Age 8–9

Gender (Male = 1, Female = 0) 0.51 0.51 0.52 0.51

(0.50) (0.50) (0.50) (0.50)

ATSI: Aboriginal or Torres Strait Islander (1/0) 0.04 0.03 0.03 0.03

(0.19) (0.18) (0.18) (0.18

Low birth weight (< 2.5 kg) (1/0) 0.05 0.05 0.05 0.05

(0.22) (0.22) (0.22) (0.22)

Age (weeks) 149.23 252.23 357.64 465.97

(12.68) (12.49) (15.30) (15.91)

Long-term health condition or disability (1/0) 0.06 0.08 0.05 0.04

(0.23) (0.27) (0.22) (0.20)

Lone parent household (1/0) 0.11 0.11 0.13 0.14

(0.31) (0.31) (0.33) (0.35)

Household size 4.25 4.42 4.49 4.54

(0.95) (0.94) (0.95) (0.97)

Number of resident siblings 1.22 1.44 1.53 1.56

(0.87) (0.84) (0.84) (0.85)

Mothers education level (years) 13.46 13.58 13.68 13.80

(1.91) (1.89) (1.86) (1.86)

Mother employed (1/0) 0.59 0.65 0.69 0.74

(0.49) (0.48) (0.46) (0.44)

Mother’s age at the time child was born (years) 31.17 31.09 31.24 31.32

(5.25) (5.29) (5.17) (5.16)

Living in a metropolitan area (1/0) 0.62 0.62 0.61 0.60

(0.49) (0.49) (0.49) (0.49)

Healthy Diet (1/0) 0.34 0.34 0.32 0.17

(0.48) (0.47) (0.47) (0.47)

Physical Activity (1/0) 0.66 0.52 0.56 0.35

(0.47) (0.50) (0.50) (0.50)

Child breastfed until at least 3 months (1/0) 0.66 0.72 0.73 0.74

(0.47) (0.45) (0.44) (0.44)

Note:  Standard deviations in parentheses. For all outcomes except NAPLAN, age is the child’s age in weeks at the time of their LSAC interview. For NAPLAN 
outcomes, age is age at the time of the NAPLAN test.
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Table A4: Maternal parenting style measures (correlations)

Warmth Inductive Reasoning Consistency Harsh Parenting

Wave 2 

Warmth 1.000

Inductive Reasoning 0.500
(0.000)

1.000

Average inter-item covariance: 
Scale reliability coefficient:

0.141 
0.627

Wave 3 

Warmth 1.000

Inductive Reasoning 0.492
(0.000)

1.000

Consistency 0.163 
(0.000)

0.218
(0.000)

1.000

Harsh Parenting 0.353
(0.000)

0.126
(0.000)

0.310
(0.000)

1.000

Average inter-item covariance: 
Scale reliability coefficient:

0.088 
0.592

Wave 4 

Warmth 1.000

Inductive Reasoning 0.531
(0.000)

1.000

Consistency 0.187
(0.000)

0.213
(0.000)

1.000

Harsh Parenting 0.386
(0.000)

0.121
(0.000)

0.309
(0.000)

1.000

Average inter-item covariance: 
Scale reliability coefficient:

0.099
0.610

Wave 5 

Warmth 1.000

Inductive Reasoning 0.479
(0.000)

1.000

Consistency 0.168 
(0.000)

0.216
(0.000)

1.000

Harsh Parenting 0.378
(0.000)

0.048
(0.003)

0.317
(0.000)

1.000

Average inter-item covariance: 
Scale reliability coefficient:

0.100
0.584

Note:  Significance levels in parentheses. The harsh parenting scale is reversed, so that higher scores indicate lower levels of harsh parenting. 
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Table A5: Parental investment measures (correlations)

Books At home activities Out of home activities
Extra curricular 

activities

Wave 2

Books 1.000

At home Activities 0.258
(0.000)

1.000

Out of home activities 0.191 
(0.000)

0.240
(0.000)

1.000

Extra curricular activities 0.184
(0.000)

0.155
(0.000)

0.183
(0.000)

1.000

Average inter-item covariance: 
Scale reliability coefficient:

0.082
0.442

Wave 3 

Books 1.000

At home Activities 0.229
(0.000)

1.000

Out of home activities 0.183 
(0.000)

0.249
(0.000)

1.000

Extra curricular activities 0.160
(0.000)

0.132
(0.000)

0.243
(0.000)

1.000

Average inter-item covariance: 
Scale reliability coefficient:

0.080
0.433

Wave 4 

Books 1.000

At home Activities 0.149
(0.000)

1.000

Out of home activities 0.122 
(0.000)

0.275
(0.000)

1.000

Extra curricular activities 0.174
(0.000)

0.080
(0.000)

0.233
(0.000)

1.000

Average inter-item covariance: 
Scale reliability coefficient:

0.063
0.383

Wave 5 

Books 1.000

At home Activities 0.134
(0.000)

1.000

Out of home activities 0.112 
(0.000)

0.236
(0.000)

1.000

Extra curricular activities 0.139
(0.000)

0.057
(0.000)

0.186
(0.000)

1.000

Average inter-item covariance: 
Scale reliability coefficient:

0.051
0.324

Note: significance levels in parentheses. 
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Figure A1: The influence of persistent poverty on the odds of obesity at the age of 4 to 5

Notes:  Generalised structural equation model with binary health outcomes (1 if health is Very Good or Excellent, 0 otherwise). N = 4,071. *** p < 0.01, ** p < 
0.05 and * p < 0.1.  n.s indicates a non-significant result. Controls include Aboriginal or Torres Strait Islander Status, low birth weight, whether the child 
was breastfed until at least 3 months old; long-term health condition or disability; household size, number of siblings; lone parent household; mother’s 
education (years); age and employment status; and metropolitan area.
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Figure A2: The influence of episodic poverty on the odds of obesity at the age of 6 to 7

Notes:  Generalised structural equation model with binary health outcomes (1 if health is Very Good or Excellent, 0 otherwise). N = 3,848. *** p < 0.01, ** p < 
0.05 and * p < 0.1.  n.s indicates a non-significant result. Controls include Aboriginal or Torres Strait Islander Status, low birth weight, whether the child 
was breastfed until at least 3 months old; long-term health condition or disability; household size, number of siblings; lone parent household; mother’s 
education (years); age and employment status; and metropolitan area.
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Figure A3: The influence of persistent poverty on the odds of obesity at the age of 6 to 7

Notes:  Generalised structural equation model with binary health outcomes (1 if health is Very Good or Excellent, 0 otherwise). N = 3,848. *** p < 0.01, ** p < 
0.05 and * p < 0.1.  n.s indicates a non-significant result. Controls include Aboriginal or Torres Strait Islander Status, low birth weight, whether the child 
was breastfed until at least 3 months old; long-term health condition or disability; household size, number of siblings; lone parent household; mother’s 
education (years); age and employment status; and metropolitan area.
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Figure A4: The influence of episodic poverty on the odds of obesity at the age of 8 to 9

Notes:  Generalised structural equation model with binary health outcomes (1 if health is Very Good or Excellent, 0 otherwise). N = 3,575. *** p < 0.01, ** p < 
0.05 and * p < 0.1.  n.s indicates a non-significant result. Controls include Aboriginal or Torres Strait Islander Status, low birth weight, whether the child 
was breastfed until at least 3 months old; long-term health condition or disability; household size, number of siblings; lone parent household; mother’s 
education (years); age and employment status; and metropolitan area.
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Figure A5: The influence of episodic poverty on the odds of obesity at the age of 8 to 9

Notes:  Generalised structural equation model with binary health outcomes (1 if health is Very Good or Excellent, 0 otherwise). N = 3,575. *** p < 0.01, ** p < 
0.05 and * p < 0.1.  n.s indicates a non-significant result. Controls include Aboriginal or Torres Strait Islander Status, low birth weight, whether the child 
was breastfed until at least 3 months old; long-term health condition or disability; household size, number of siblings; lone parent household; mother’s 
education (years); age and employment status; and metropolitan area.
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Figure A6: The influence of persistent poverty on health at the age of 4 to 5

Notes:  Generalised structural equation model with binary health outcomes (1 if health is Very Good or Excellent, 0 otherwise). N = 4,196. *** p < 0.01, ** p < 
0.05 and * p < 0.1.  n.s indicates a non-significant result. Controls include Aboriginal or Torres Strait Islander Status, low birth weight, whether the child 
was breastfed until at least 3 months old; long-term health condition or disability; household size, number of siblings; lone parent household; mother’s 
education (years); age and employment status; and metropolitan area.
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Figure A7: The influence of episodic poverty on parent-reported health, age 6 to 7

Notes:  Generalised structural equation model with binary health outcomes (1 if health is Very Good or Excellent, 0 otherwise). N = 4,232. *** p < 0.01, ** p < 
0.05 and * p < 0.1.  n.s indicates a non-significant result. Controls include Aboriginal or Torres Strait Islander Status, low birth weight, whether the child 
was breastfed until at least 3 months old; long-term health condition or disability; household size, number of siblings; lone parent household; mother’s 
education (years); age and employment status; and metropolitan area.
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Figure A8: The influence of persistent poverty on health at the age of 6 to 7

Notes: Generalised structural equation model with binary health outcomes (1 if health is Very Good or Excellent, 0 otherwise). N = 3,933. *** p < 0.01, ** p < 
0.05 and * p < 0.1.  n.s indicates a non-significant result. Controls include Aboriginal or Torres Strait Islander Status, low birth weight, whether the child 
was breastfed until at least 3 months old; long-term health condition or disability; household size, number of siblings; lone parent household; mother’s 
education (years); age and employment status; and metropolitan area.
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Figure A9: The influence of episodic poverty on parent-reported health, age 8 to 9

Notes: Generalised structural equation model with binary health outcomes (1 if health is Very Good or Excellent, 0 otherwise). N = 3,667. *** p < 0.01, ** p < 
0.05 and * p < 0.1.  n.s indicates a non-significant result. Controls include Aboriginal or Torres Strait Islander Status, low birth weight, whether the child 
was breastfed until at least 3 months old; long-term health condition or disability; household size, number of siblings; lone parent household; mother’s 
education (years); age and employment status; and metropolitan area.
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Figure A10: The influence of persistent poverty on parent-reported health, age 8 to 9

Notes: Generalised structural equation model with binary health outcomes (1 if health is Very Good or Excellent, 0 otherwise). N = 3,667. *** p < 0.01, ** p < 
0.05 and * p < 0.1.  n.s indicates a non-significant result. Controls include Aboriginal or Torres Strait Islander Status, low birth weight, whether the child 
was breastfed until at least 3 months old; long-term health condition or disability; household size, number of siblings; lone parent household; mother’s 
education (years); age and employment status; and metropolitan area.
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Endnotes

1 The ABS definition of poverty is equivalised household disposable income less than 50 per cent of 
the median.

2 Investments include investments by parents, schools, and intervention programs and may include 
time spent with parents, time spent at a preschool centre or early childhood intervention program, or 
investment in materials that stimulate the development of capabilities. 

3 The SEM analysis in their report was performed using the sem and gsem commands in STATA 
(Version 13.0). 

4 The role model theory most commonly describes families experiencing long-term and 
intergenerational poverty who have adapted to their economic conditions. For this reason, the 
multivariate analysis focuses on the investment and family stress hypotheses.

5 Note that in the Structural Equation Diagrams, latent variables are represented by ovals and 
measured variables are represented by rectangles. The measures of maternal parenting style 
(warmth, consistency, harsh parenting and inductive reasoning) are calculated from the mother’s 
responses to a series of questions about her relationship with the child. Parents were asked to rate 
each item on a five-point Likert scale with one meaning ‘Never/Almost Never’ and five meaning 
‘always/almost always’. Responses to these items are then averaged to create a zero to five scale. 
Details of the components of this scale are included in Appendix Tables A4 and A5. In Wave 2 (age 
2 to 3), questions about consistency and harsh parenting are not asked. Therefore, the measure of 
parenting style at age 2 to 3 is based on maternal warmth and reasoning only.

6 In this report, the relationships between cognitive, social and emotional and health outcomes are not 
examined. Further research exploring the interrelatedness of these outcomes and the influence of 
poverty on these relationships may be warranted. 

7 For details about the healthy diet measure, refer to Daraganova and Thornton (2013). The measure 
of physical activity is a combined measure based on how often the child goes to a playground, 
swimming pool, spends time playing outside or attends individual or team based sporting activities. 
This measure varies across waves according to the specific questions asked. In Wave 2, it is based 
on how often the child goes to a playground or pool, or spends time playing outside. In subsequent 
waves whether the child participates in individual or team sports (or other physical activities such as 
dance classes, in waves where this information is available) is included. Responses to these items 
are summed and then converted to a binary variable (where scores of zero or one are set to zero and 
two or higher set to one) indicating whether the child does some regular physical activity.

8 For further details about the NAPLAN scores in LSAC, refer to Daraganova, Edwards and Sipthorp 
(2014).

9 While both parents, and in some waves of LSAC also teachers, complete the SCQ. The SCQ 
measure used in this report is based on the responses of Parent 1, which is usually the mother of the 
study child.
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10 Height was the average of two height measurements using stadiometers and weight was measured 
using digital scales (Edwards & Baxter 2013).

11 The cut points correspond to an adult BMI of 25 for overweight and 30 for obesity.

12 Gross weekly income includes income from all sources including wages or salary; profit or loss from 
own business or share in a partnership; profit or loss from rental property; dividends or interest; any 
government pension or allowance/income support; child support or maintenance (from ex-partner); 
superannuation or annuity; workers’ compensation.

13 Income was adjusted for inflation using CPI so that median income is reported in 2004 dollars.

14 Using only parental income to determine the extent of poverty may overestimate the extent of 
poverty among children in lone parent households as it is assumed  there are no other adults in 
the household that make a significant contribution to household finances. For lone mothers living 
with their parents, for example, it is likely that other household members do make a significant 
contribution to household income and that this will benefit the study child. 

15 Missing income data is imputed using the Little and Su Method and the imputation methodology 
closely follows the methodology used for income imputation in the HILDA Survey (Hayes and 
Watson 2009). For more details about income imputation in LSAC, refer to Mullan, Daraganova and 
Baker (2015).

16 Unless otherwise stated, control variables that are not constant over time are measured at the time 
of the most recent interview. Appendix Table A3 provides a detailed description of the explanatory 
variables and sample summary statistics.

17 Throughout this section, the term ‘poverty’ refers to relative income poverty (defined as having 
equivalised gross parental income less than 50 per cent of the median) rather than absolute poverty. 
Note that the rates of poverty in later waves of LSAC may be under-estimated if low-income families 
are more likely to miss waves or drop out of the study. 

18 Throughout this section, ‘poverty’ refers to relative income poverty, defined as having equivalised 
gross parental income less than 50 per cent of the median.

19 Statistical significance is expressed as a P-value. The smaller the P-value, the less likely it is that the 
results are due to chance. For example, a P-value of 0.05 (statistically significant at the 5 per cent 
level) indicates we can be 95 per cent certain the result is not due to chance. 

20 The PPM measures for each poverty transition pattern are presented in Appendix Table A1.

21 Note that while the standardised estimates are small in magnitude, in some cases they are 
statistically significant. For this reason, the estimates from Structural Equation Models in this report 
are presented to four decimal places. 

22 In models using continuous variables, a standardised value is in standard deviation units. It is 
the change in one variable given a change in another, both measured in standard deviation units. 
In the SEM models of episodic poverty, the poverty indicator is a dichotomous variable and the 
standardised values should be interpreted as the change in the outcome variable (in standard 
deviation units), given a change from being ‘not poor’ to ‘poor’.
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23 Note that for the model of persistent poverty, the estimates are separated into those of persistent 
poverty until the age of 2 to 3 (which has an indirect effect via parental investment and parenting 
style at that age, but no direct effect) and persistent poverty until the age of 4 to 5 (which has a direct 
effect and also indirect effect via parental investment and parenting style at that age). 

24 The model being estimated is the same as that described in figure 5 for the model of the influence of 
episodic poverty on ‘Who Am I?’ scores at the age of 4 to 5.

25 Introducing lagged outcome variables potentially induces endogeneity as the lagged outcome will be 
correlated with the disturbance term for the substantive equation. However, allowing the disturbance 
terms on the outcome variables (lagged and current) to correlate, where lagged outcome variables 
are used, does not change the size or significance level of the results substantially. In most cases the 
estimates differ only at the second decimal place. 

26 Note that because each NAPLAN bandwidth is 52 points, this measure is the same regardless of 
which cut-point between bands is used. For example, the cut-off point for being above the NMS 
at Year 3 is 322 points and at the Year 5 level it is 426 points—a difference of 104 points. It is also 
important to note that this measure is ‘at the Year 3 level’. Between Years 5 and 7 and also between 
Years 7 and 9, the difference in the score required to meet the NMS is 52 points, rather than 104 
points. So, in later years, one year of schooling could be considered to be equivalent to 26 points. 

27 Note, the sample used for estimation is the children who completed their Year 3 NAPLAN tests in 
2008. Because the NAPLAN test was taken some time before the LSAC interview for 80 per cent of 
these children, measures of poverty, parental investment or parental stress at the age of 8 to 9 in our 
analysis are not included. For persistent poverty the 4-wave measure is used. 

28 Linear regressions are used rather than binary models of scores indicating a risk of clinically 
significant problems, as these models allow the combination of coefficients and the calculation of the 
direct, indirect and total influence of poverty.

29 Structural models including lagged mediator variables measuring parental investment and parenting 
style in the previous wave were estimated. However, the signs of the estimates related to the lagged 
mediator variables were opposite to those of the mediator variables in the current wave. This is likely 
to be due to a ‘suppressor effect’ which sometimes occurs when explanatory variables that measure 
the same thing at different times are included in the model (Maassen & Bakker, 2001). For this 
reason, simpler models without lagged mediator variables are presented. 

30 This result may be due to the inclusion of pro-social scores in the previous wave in the set of 
controls. The OLS estimates of the influence of episodic poverty on pro-social scores at the age of 
8 to 9 (Table 27) show that poverty at the age of 4 to 5 has a significant negative influence on pro-
social scores when previous pro-social score is not accounted for. 

31 Recall that the measure of physical activity is a simple measure based on how often the child goes 
to a playground, swimming pool, spends time playing outside or attends individual or team based 
sporting activities. This measure varies across waves according to the specific questions asked. 
In Wave 2, it is based on how often the child goes to a playground or pool, or spends time playing 
outside. In subsequent waves whether the child participates in individual or team sports (or other 
physical activities such as dance classes, in waves where this information is available) is included. 
Responses to these items are summed and then converted to a binary variable (where scores of zero 
or one are set to zero and two or higher set to one) indicating whether the child does some regular 
physical activity. 
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32 It should be noted that this measure of health is highly subjective. That is, one parents rating of ‘good’ 
may be the same as another parent’s rating of ‘Excellent’. While the SDQ total and pro-social scores 
could also be considered to be subjective measures, the health measure is based on a single rating. 
Therefore, the results concerning the influence of income on health should be interpreted with caution.

33 Due to the limited number of observations in the ‘poor’ category, categories ‘poor’ and ‘fair’ are 
combined for estimation purposes.

34 Note that it is not possible to include this pathway n for the models of persistent poverty, as health at 
time t cannot influence persistent poverty over a time period that began before time t. 
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