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ABSTRACT 
 

BACKGROUND 

Childhood obesity is a significant public health issue with detrimental health and wellbeing effects 

that extend beyond the childhood years. In Australia, one in four children aged two to 17 years are 

overweight or obese. The burden of excess weight is disproportionately carried by children from 

lower socioeconomic backgrounds, giving rise to the need to identify policies that address 

socioeconomic inequalities in childhood obesity. Despite evidence and consensus on proposed 

actions, childhood obesity remains a public health challenge, and a strong socioeconomic gradient in 

childhood obesity persists. In order to address socioeconomic inequalities in childhood obesity there 

is a need to understand and describe existing inequalities and understand and act upon the proximal 

and underlying determinants of these inequalities.  

AIM 

The overall aim of this thesis is to generate evidence to inform the implementation of obesity 

prevention policies most likely to reduce socioeconomic inequalities in childhood obesity.  Four 

research objectives form the basis of the research; 

1. Identify and describe the extent to which trends in childhood overweight and obesity differ 

according to socioeconomic position; 

2. Identify the role of dietary behaviours, particularly consumption of unhealthy food and drinks, 

on the development of socioeconomic inequalities in obesity among Australian children; 

3. Understand parents’ perceptions of the factors influencing sweet drink consumption among 

preschool-age children; 

4. Critically examine the representations of childhood obesity and health inequalities in 

Australian obesity prevention and public health policy. 

METHODS 

In Chapter Four, a systematic literature review was undertaken to assemble and analyse the data 

relating to trends in childhood overweight and obesity according to socioeconomic position, between 

1990 and 2015 across high-income countries. Chapter Five used longitudinal mediation methods to 

identify the contribution of unhealthy dietary behaviours to the development of socioeconomic 

differences in children’s weight among a nationally representative cohort of Australian children. In 

Chapter Six, focus groups and qualitative data analysis were utilised to explore and understand 
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parents’ perspectives of factors influencing sweet drink consumption among preschool-age children. 

Finally, in Chapter Seven, a critical policy analysis was conducted to examine how the issue of 

inequalities in childhood obesity is represented in a sample of 18 Australian national, state and 

territory obesity prevention and public health policy documents.  

RESULTS 

The systematic review demonstrated that trends in child and adolescent overweight and obesity differ 

across socioeconomic groups in a number of high-income countries. The review also showed 

evidence of widening socioeconomic inequalities between 1990 and 2015. The longitudinal 

mediation analysis demonstrated two important findings. Firstly, socioeconomic differences in the 

consumption of unhealthy food and drinks emerge in the first year of life and persist throughout 

childhood. Secondly, discretionary food and drink consumption during childhood prospectively 

contributes to the development of socioeconomic inequalities in excess weight among Australian 

children. The focus group study found that parents perceived children’s sweet drink consumption to 

be influenced by multiple factors. These factors were observed across all domains of the 

socioecological model. Many factors appeared to be beyond individual control. The critical policy 

analysis identified inequalities in childhood obesity to be predominantly represented as an issue of 

individual responsibility in Australian public health and obesity prevention policy documents. A 

political preference for policy action that addresses individual behaviour over and above the structural 

determinants of health was identified. Finally, the analysis found that equity was positioned as a 

principle of policy documents but was seldom mentioned in policy actions. 

CONCLUSION 

Collectively, the findings from this thesis make several contributions to the current literature on 

socioeconomic inequalities in childhood obesity. This thesis advances the evidence on the research 

methods, trends, determinants and current approaches to address socioeconomic inequalities in 

childhood obesity in Australia. The challenge for governments therefore is twofold; to develop and 

implement prevention policy that reduces childhood obesity and at the same time improves health 

equity. This will require a range of complementary policies that address the individual, social, and 

structural determinants of childhood obesity. These findings will be useful to public health nutrition 

advocates, researchers, and policymakers in the development and prioritization of policy action to 

reduce socioeconomic inequalities in obesity among Australian children. 
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GLOSSARY 

 

Body mass index (BMI)  

 

An indicator of adiposity, calculated as body weight in kilograms 
divided by height in meters squared 

BMI percentile    

 

Reference chart to compare a child’s BMI to the BMI of other 
children the same age and sex 

BMI z-score  

 

Body mass index standardized for child’s age and sex, to account 
for physiological growth during childhood and adolescence 

Equity A fair opportunity for all persons to attain their full health 
potential 

Health inequalities Differences in health status experienced by individuals or 
population groups 

Health inequities  Differences in health status that are unnecessary, avoidable, 
unfair and unjust 

Overweight  Excess body weight classified as either BMI 25.0 to <30kg/m2 
or BMI 85th to <95th percentile for children and adolescents of 
the same age and sex 

Obesity Excess body weight classified as either BMI >30 kg/m2 or BMI 
>95th percentile for children and adolescents of the same age and 
sex 

Social determinants of health 
(SDoH) 

The material, social, political, and cultural conditions in which 
we are born, grow, work, live and age, and which influence 
health and wellbeing 

Socioeconomic Position (SEP) The position of an individual or group of people within society 
based on their access to social and economic resources such as 
education, occupation and income 

What’s the Problem 
Represented to be (WPR) 

An analytic strategy based on problematization theory that can 
support critical interrogation of policy documents to reveal how 
issues become defined as “problems” 
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1 INTRODUCTION 

 

1.1 OVERVIEW 

This first chapter begins with an introduction to the central theme of the thesis - socioeconomic 

inequalities in overweight and obesity among children. This chapter then provides an 

introduction to the thesis aims and structure, followed by a summary of the contributions of 

this research to the evidence on socioeconomic inequalities in childhood obesity.  

 

1.2 SOCIOECONOMIC INEQUALITIES IN OVERWEIGHT AND OBESITY AMONG CHILDREN 

Childhood obesity is a significant public health issue with detrimental health and wellbeing 

effects that extend beyond the childhood years. Children with overweight and obesity are at 

risk of becoming adults with overweight or obesity (1, 2), with increased risk of morbidity and 

mortality (3). In this thesis, childhood is defined as the period up to age 18 years. In Australia, 

national data shows that one in four children aged two to 17 years live with overweight or 

obesity (4). This high prevalence of childhood overweight and obesity presents a significant 

health and economic burden to society (5). For example, non-hospital costs incurred by 

Medicare as a result of GP and specialist medical care for overweight and obesity among six 

to 13 year-olds was reported to be $43.2 million in 2015 (6). Childhood obesity trends in 

Australia in have accelerated rapidly since the 1970’s (7) with observations of a doubling of 

combined overweight and obesity and a trebling of obesity prevalence between 1985 and 1997 

among children aged seven to 15 years (8). The rising prevalence of childhood obesity in 

Australia coincides with worldwide trends which have seen an increase from around 0.8% 

among boys and girls in 1975 to 5.6% among girls and 7.8% in boys in 2016 (9). There have 

been reports that suggest trends in the prevalence of childhood obesity is slowing or stabilising, 

however there are signs that this is not being experienced equally by all groups of children. 

This thesis will examine whether recent reports of a plateau in childhood obesity prevalence 

had been experienced equally across socioeconomic groups. 

In high-income countries including Australia, childhood obesity is socioeconomically 

patterned whereby obesity prevalence increases as socioeconomic disadvantage increases (10-

12). Among Australian children aged two to 17 years, those living in the most disadvantaged 

neighbourhoods are one and a half times more likely to experience overweight and obesity 
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compared to children living in neighbourhoods of least disadvantage (4). These inequalities in 

obesity mean that children with lower socioeconomic position (SEP) are disproportionately 

burdened. Differences in obesity prevalence, or in health status more generally, are known as 

health inequalities. Health inequalities arise from the systemic, unequal access to social and 

economic resources and differential exposure to healthy or harmful conditions in the 

environments in which individuals are born, grow, live, learn, work, and age (13).  

Unhealthy diets are a key modifiable risk factor for childhood obesity (14, 15). Australian 

children and adolescents consume up to 40% of their daily energy intake from unhealthy food 

and drinks, that is, food and drinks high in saturated fat, sodium, and/or added sugars (16). At 

the same time, a majority of Australian children do not meet recommended daily intakes for 

fruit and vegetables (16). These dietary patterns suggest that unhealthy diets are the norm for 

many children. In high income countries dietary behaviours are socioeconomically patterned 

whereby higher SEP is associated with healthier dietary patterns (17-19). For example, children 

with higher SEP are more likely to achieve recommended intakes of fruit and vegetables (20-

25). On the other hand, children with lower SEP are more likely to consume discretionary food 

and drinks such as sugar-sweetened beverages (SSBs) (20, 24, 26-28), fruit juice (21), snack 

foods (28), and fast food (24, 29). Given the large influence that dietary intake has on weight 

gain, and that  dietary behaviours are a modifiable risk factor, children’s diets represent an ideal 

target for preventive health action (30). What is not well known is the age at which 

socioeconomic differences in children’s diet emerge, and the impact of dietary behaviours in 

the development of excess weight.  The second study in this thesis will focus on socioeconomic 

position, children’s diets and weight, examining the mediating role of unhealthy in the 

development of socioeconomic differences in BMI z-score at age 10-years. The study will 

examine data from a cohort of Australian children, observed from birth, to identify the age at 

which socioeconomic differences in weight emerge. 

The determinants of children’s dietary behaviours are complex, acting across multiple contexts 

and settings. Conceptually, the socioecological model provides a useful framework for 

understanding the determinants of children’s dietary behaviour. For example, the ecological 

model developed by Story et al (2008) (31) visually summarises many of the factors 

influencing individual diets (Figure 1.1). At the micro level, children’s diets are influenced by 

individual factors including individual knowledge and skills, dietary behaviours, parenting 

practices, race and ethnicity (31-33). These individual factors are in turn shaped by social 
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factors such as grandparents and extended family, peer networks and role modelling (31, 33). 

Moving outward, the settings in which children live, grow and learn such as early childhood 

education and care and schools and the caregivers within these settings influence dietary 

behaviours (32).  Local food retail environments including food availability, affordability also 

influence dietary behaviours (30, 31). At the macro level, food and beverage taxation and 

subsidies, food marketing policies, and urban planning laws shape the food environment (30, 

31). These factors are not experienced equally across populations, giving rise to differential 

exposure to the opportunities required to achieve a healthy diet, and inequalities in children’s 

dietary behaviour and obesity prevalence (34).  

Understanding how these factors drive children’s dietary behaviour is necessary for advocacy 

and action to improve children’s diets and diet-related health.  Drawing on the key finding from 

the second study within this thesis that the emergence of persistent socioeconomic differences 

in the consumption of sweet drinks occurs during the first year of life, the third study will 

examine parents’ perceptions of the factors influencing sweet drink consumption, during the 

preschool period (up to age 5-years), a critical period for the development of dietary behaviours 

(35, 36). 
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FIGURE	1.1	ECOLOGICAL	MODEL	OF	FACTORS	INFLUENCING	DIETS		(31)	

 

In order to progress action on childhood obesity, approaches will need to include policies and 

strategies that address the determinants of children’s diets at the individual level and also across 

the social, physical, and environmental contexts (31). To improve health equity, evidence 

indicates that these approaches will need to prioritise actions that address the structural 

determinants with the aim to change the social, physical or macro-level environments in which 

dietary choices are made rather than focusing on individual behaviour change (5, 37).  

Governments have a critical role to play in developing healthy public policy to protect and 

promote the health of its citizens (38). Action to address health issues is underpinned by the 

way in which such issues are represented in public policy (39). Analysis of how policy 
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problems are represented provides the opportunity to rethink policy, research and advocacy 

efforts (40) with a view to ensuring an equitable and effective policy response. 

In Australia, national, state and territory governments have, over the years, proposed various 

childhood obesity prevention policies. However, these proposals appear to have been ad hoc 

and not necessarily part of comprehensive obesity prevention strategies, but instead included 

within general public health or health promotion strategies. This decentralized approach to 

childhood obesity prevention gives rise to an approach that lacks coordination and consistency 

across jurisdictions. Furthermore, the way in which Australian governments represent 

inequalities in childhood obesity is not well understood, leaving a gap in understanding of how 

Australian health policy is placed to address socioeconomic inequalities in childhood obesity. 

 

1.3 RESEARCH AIM AND OBJECTIVES 

The overall aim of this thesis is to generate evidence to inform the implementation of obesity 

prevention policies most likely to reduce socioeconomic inequalities in childhood obesity.  To 

achieve this aim, four research objectives were identified. These objectives form the basis of 

each of the four studies presented in this thesis; 

1. To identify and describe the extent to which trends in childhood overweight and obesity 

differ according to socioeconomic position; 

2. To identify the role of dietary behaviours, particularly consumption of unhealthy food 

and drinks, on the development of socioeconomic inequalities in BMI z-score among 

Australian children; 

3. To understand parents’ perceptions of the factors influencing sweet drink consumption 

among preschool-age children; 

4. To critically examine the representations of inequalities in childhood obesity in 

Australian health policy. 
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1.4 THESIS STRUCTURE 

This thesis comprises eight chapters. Following this Introduction, Chapter Two provides a 

Literature Review of key evidence on childhood obesity and socioeconomic inequalities in 

childhood obesity and more broadly, in health. Chapter Three introduces the theoretical 

frameworks and methods that were applied to undertake the research presented in this thesis. 

The next four chapters comprise each of the studies undertaken to address the research 

objectives described above. Chapter Four describes the socioeconomic differences in trends 

in childhood obesity prevalence between 1990 and 2015 across 15 high-income countries. 

Chapter Five provides a quantitative assessment of the contribution of unhealthy dietary 

behaviour to the development of socioeconomic differences in childhood obesity (BMI z-score) 

among a nationally representative cohort of Australian children. Following the findings in 

Chapter Five that socioeconomic differences in unhealthy dietary behaviour are evident within 

the first year of life, Chapter Six explores parents’ perspectives of the determinants of sweet 

drink consumption among preschool-age children. Chapter Seven marks the final study of the 

thesis with a critical analysis of 18 Australian national, state and territory health policy 

documents. This critical policy analysis provides insight into how Australian governments 

consider and propose to address inequalities in childhood obesity. Chapter Eight discusses 

the main findings of the thesis, considers limitations of the research, and concludes with 

recommendations for research and policy. Chapter Nine, the final chapter, presents an overall 

conclusion to the thesis. 

 

1.5 CONTRIBUTIONS OF THIS THESIS 

This thesis uses novel research methods to explore trends, drivers and current policy 

approaches to address socioeconomic inequalities in childhood overweight and obesity. The 

findings presented in this thesis make a number of key contributions to the evidence. To the 

best of my knowledge, this thesis includes the first systematic review of trends in childhood 

obesity in high-income countries according to socioeconomic position. Trends in childhood 

obesity prevalence, stratified by socioeconomic position, had not previously been 

systematically examined. This study therefore builds on previous reviews that have reported 

trends in childhood obesity prevalence by systematically examining studies that have reported 

data according to socioeconomic position. This was the first systematic study to show that the 

reported plateau in the prevalence of childhood obesity across high-income countries was 
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masking widening socioeconomic inequalities in childhood obesity. Trends showed a 

stabilization or decrease in overweight and obesity prevalence among children with high SEP 

and ongoing rising trends in overweight and obesity prevalence among children with lower 

SEP. This demonstrates the need for ongoing monitoring and fine-grained analysis of 

childhood obesity prevalence and associated risk factors across socioeconomic groups. 

This thesis includes the first study to examine the role of Australian children’s discretionary 

food and drink consumption in mediating socioeconomic differences in obesity. Using 

longitudinal mediation methods, the contribution of unhealthy food and drink consumption in 

the development of socioeconomic inequalities in obesity among a nationally representative 

cohort of Australian children was quantified. This study showed that 11% of the observed 

difference in children’s BMI z-score at age 10 to 11 years was mediated by socioeconomic 

differences in unhealthy food and drink consumption throughout childhood. 

The thesis also offers new insights into parents’ perceptions of the factors influencing sweet 

drink consumption among preschool-age children. Findings demonstrated that factors exist 

across multiple contexts, with parents identifying a need for additional support to assist them 

with making healthy beverage choices for their children, including implementation of policy 

to reduce marketing of sugary drinks and increased availability and affordability of healthy 

beverage choices. Providing insight into the perspectives of parents of preschool-age children 

is an important contribution to the literature, where studies on factors influencing sweet drink 

consumption among school-age children have tended to predominate. 

Finally, the critical policy analysis presented in this thesis is the first of its kind to examine 

representations of childhood obesity and associated inequalities in Australian health policies. 

The findings of the critical policy analysis are essential to improving our understanding of how 

childhood obesity and health inequalities are represented in Australian health policy, and how 

these representations are reflected in the solutions proposed to address inequalities in childhood 

obesity. 

Collectively this thesis advances the evidence on the research methods, trends, determinants 

and current approaches to address socioeconomic inequalities in childhood obesity in Australia. 

Findings of this thesis highlight the need for ongoing monitoring and analysis of childhood 

obesity and its risk factors according to socioeconomic position. Findings also demonstrate the 

role of unhealthy food and drinks in the development of socioeconomic inequalities in 
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childhood obesity and the need to better support parents to make healthy dietary choices for 

their children. Combined with the existing evidence, these findings clearly demonstrate that 

implementation of a range of complementary policies and strategies that address the individual, 

social, and structural determinants of childhood obesity and health inequalities will be 

necessary to reduce socioeconomic inequalities in childhood obesity.  This research is intended 

to be useful to public health nutrition advocates, researchers, and policymakers in the 

development and prioritization of policy action to reduce socioeconomic inequalities in obesity 

among Australian children.  

 

1.6 CONCLUSION 

Childhood obesity follows a socioeconomic gradient whereby children with lower 

socioeconomic position carry a disproportionate burden of excess weight leading to poorer 

health. This thesis reports on four key studies that, using novel research methods, examined 

trends, determinants and current approaches to address socioeconomic inequalities in 

childhood obesity. Findings demonstrate that socioeconomic inequalities in childhood obesity 

are the result of factors operating across multiple contexts. Addressing these inequalities 

requires the implementation of a range of equitable, equity-focused government-led policies. 

Findings presented in this thesis provide recommendations for obesity prevention policy most 

likely to achieve the equitable reduction of overweight and obesity among Australian children. 
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2 LITERATURE REVIEW  
 

2.1 INTRODUCTION  

Childhood obesity is significant public health problem, affecting children and adolescents worldwide, 

with short- and long-term health consequences. In high-income countries including Australia, 

childhood obesity is socioeconomically patterned, with gradients in obesity prevalence observed 

across socioeconomic groups whereby children with lower socioeconomic position (SEP) are more 

likely to experience overweight or obesity compared to children with higher SEP (1, 2). For example, 

around 11% of children and adolescents aged two to 17 years living in the lowest socioeconomic areas 

of Australia experience obesity compared to 4.4% of children and adolescents living in the highest 

socioeconomic areas (3). This inequitable distribution of obesity means that children with lower SEP 

are disproportionately burdened by obesity and its health consequences. 

Childhood obesity is complex, the result of multiple determinants that interact in a systems-like 

manner. Individual behaviours including diet, physical activity and sedentary behaviour play a role in 

the development of childhood obesity. At the most basic level, these behaviours determine the overall 

energy balance of the body. Children’s behaviours are influenced by family and peers, whose 

behaviours are, in turn, shaped by the social determinants of health (SDoH), the daily living conditions 

in which they are born, grow, work, live, play and age (4, 5). These include early life experiences, 

education and employment opportunities, housing, and food environments.(4) The SDoH also include 

the economic, social, political and cultural contexts that shape these daily living conditions (6). 

Understanding the determinants of childhood obesity across these contexts is critical to the 

prioritisation of strategies that can promote and support health and prevent the development of obesity 

in childhood. 

Like obesity, dietary behaviour is socioeconomically patterned such that children with higher SEP are 

more likely to consume healthy food and less likely to eat excess amounts of unhealthy food compared 

to children with lower SEP (7-10). Yet the extent to which socioeconomic differences in children’s 

dietary behaviours contributes to socioeconomic differences in weight has not been tested. 

Understanding this will be important to guide action to address socioeconomic differences in childhood 

obesity towards the relevant drivers. 
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There is consensus that in order to improve children’s diets, and therefore obesity risk, coordinated 

action, including government-led policies will be required to equitably support healthy dietary choices 

(11, 12). Yet there is no clear strategy for government action to address inequalities in childhood 

obesity. Indeed, there is no current obesity strategy in many countries, including Australia. This gives 

rise to the risk that inequalities in childhood obesity continue unchecked.  

 

2.2 HEALTH EQUITY 

Health is a fundamental human right, but it is not equally distributed across the population. Health 

status differs between population groups and these discrepancies are known as health inequalities. 

Health inequalities can be defined as differences in health status experienced by individuals or 

population groups (13). These differences can be observed when population data are stratified by age, 

sex, race and ethnicity or an indicator of SEP, determined on the basis of individual characteristics 

such as level of education, occupation, or income (14) or on the relative level of socioeconomic 

disadvantage within a geographical area (13).   

Indicators of SEP can provide different insights into an individual’s circumstances and are not 

necessarily interchangeable (15). The use of a single individual marker of SEP such as education or 

income provides some indication of an individual’s access to social and material resources, but will 

not necessarily capture the total effect of SEP on health (16). Composite measures of SEP that combine 

two or more individual markers can be useful for describing patterns in health inequalities, but are less 

useful for determining the mechanisms leading to health inequalities (17). Area level SEP indicators 

are generated from aggregates of individual data and whilst they provide a useful proxy for SEP for 

people living in a particular geographical area, they may not necessarily reflect individual 

circumstances (17). For children, parent or household characteristics are commonly used as indicators 

of SEP, for example one or both parent’s education or occupation, or the household income (16). 

Consistent across all indicators of SEP is a gradient in health. That is, poor health is not only 

concentrated among those at the most disadvantaged end of the spectrum but distributed along a 

gradient such that increased risk of avoidable ill health is associated with increasing levels of 

disadvantage (18). This means health inequalities are a problem across the whole of society. 

Health inequities are differences in health that are socially produced and are avoidable. Because these 

differences can be avoided, they are considered unjust. Whitehead’s (1990) widely used definition of 

health inequities states ‘health inequities as differences in health that are unnecessary, avoidable, unfair 
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and unjust’ (19). The injustice arises from unequal access or opportunities to benefit from the 

conditions required for good health such as employment opportunities or adequate health care (20). 

These opportunities are amenable to policy change through government action such as labour policy, 

tax policy, welfare and social support and health care funding (20). Health equity therefore can be 

described as the notion that everyone should have a fair opportunity to attain their full health potential 

(21). 

Kawachi et al (2002) present the notion that inequality and equality are dimensional concepts, 

attributed to measurable differences, whereas inequity and equity are political concepts, indicating a 

moral commitment to social justice (8). In that context, the term inequalities is used in this thesis when 

describing measured differences between population groups. The term equity is used when describing 

aspirations and ideals for policies and other actions to improve health. Achieving health equity, will 

therefore require elimination of avoidable differences in health, social, and economic circumstances. 

To do this, there is a need to understand and act upon the social determinants of health. 

 

2.3 THE SOCIAL DETERMINANTS OF HEALTH 

Individual behaviour is shaped by the material, social, political, and cultural conditions in which people 

are born, grow, live, learn, work, and age (18). These are known as the social determinants of health 

(SDoH) and they have a profound impact on health and wellbeing. The SDoH include early life 

experiences; opportunities for education; housing; working conditions; unemployment; access to 

health care; social exclusion and discrimination; social support and stress (18). They also include the 

broader social, economic and political systems in which people live. 

Drawing on the work of the World Health Organization (WHO) Global Commission on the Social 

Determinants of Health, Solar and Irwin’s (2010) conceptual framework illustrates the impacts of the 

social determinants of health (14) (Figure 2.1). Moving from left to right, the framework depicts the 

way in which structural determinants including social, economic and political conditions give rise to 

socioeconomic position, whereby populations are stratified according to characteristics such as 

education, income, occupation, gender or race and ethnicity. These factors influence the SDoH, living 

and working conditions that shape our daily lives. Collectively these structural and social factors 

influence health and wellbeing. (14). 
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FIGURE	2.1	SOCIAL	DETERMINANTS	OF	HEALTH	CONCEPTUAL	FRAMEWORK	(14)		

 

These structural and social determinants represent the underlying determinants of health. Inequalities 

in the structural and social conditions that shape daily life give rise to health inequalities (14). For 

example, those with less education, insecure work and poor living conditions are less likely to consume 

healthy diets and are at increased risk of diet-related disease (22). To reduce inequalities in childhood 

obesity, there is a need to understand and act upon these underlying determinants of health as well as 

the more frequently discussed proximal drivers such as knowledge, skills and health behaviour (23).  

 

2.4 OVERWEIGHT AND OBESITY AMONG CHILDREN  
2.4.1 Childhood obesity definitions and prevalence  

Childhood overweight and obesity is a major public health challenge. Global estimates suggest that in 

2016 more than 330 million children and adolescents aged five to 19 years and a further 40 million 

children under the age of five years were living with overweight or obesity (24, 25). Overweight and 

obesity is classified by the WHO as abnormal or excessive fat accumulation that presents a risk to 

health (25). Overweight and obesity are commonly measured using body mass index (BMI), calculated 

as a ratio of body weight in kilograms divided by height in metres squared (kg/m2). To account for 

growth during the childhood period, classifications of overweight and obesity also consider age and 

sex. Widely accepted methods for classifying childhood obesity at a population level include age- and 
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sex-adjusted BMI centile curves, such as those available from the International Obesity Taskforce (26), 

the WHO (27), and the United States (US) Center for Disease Control and Prevention (28). 

According to the most recent national data on Australian children and adolescents aged five to 17 

years, 17.6% are overweight and 8.5% have obesity (29). These figures are similar for preschool 

children aged two to four years among whom 15.3% are overweight and 8.7% have obesity (29). 

However, the prevalence of childhood obesity is not distributed evenly across the population. In high-

income countries, including Australia, overweight and obesity is socioeconomically patterned whereby 

those experiencing greater social and economic disadvantage are more likely to also experience obesity  

(2). Socioeconomic differences in childhood obesity have been observed across individual markers of 

socioeconomic position including parents’ level of education, occupation and/or income, and 

neighbourhood indicators such as the level of disadvantage in a child’s area of residence (1, 2, 30). 

Socioeconomic patterning in childhood obesity occurs along a gradient, whereby the risk of 

overweight and obesity increases as the level of socioeconomic disadvantage increases (Figure 2.2).  

 

FIGURE	2.2	SOCIOECONOMIC	PATTERNING	IN	OVERWEIGHT	AND	OBESITY	AMONG	AUSTRALIAN	CHILDREN	AGED	2-17	YEARS,	2017/18	
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2.4.2 Trends in overweight and obesity among children  

The rising prevalence of childhood overweight and obesity is a global problem, described as a 

pandemic (31) and a public health crisis (32). Rapidly increasing trends in childhood overweight and 

obesity prevalence have emerged over the past fifty years. In the decades prior to 1970, rates of 

childhood overweight and obesity were consistently low in Australia, with fewer than 10% of children 

aged 5 to 15 years experiencing overweight or obesity (33). However, rapid increases in childhood 

overweight and obesity followed during the 1980’s and 1990’s (33-35) (Figure 2.3). By 2007, the 

prevalence of overweight and obesity among Australian children aged 2 to 17 years had reached 22% 

among boys and 24% among girls (36). Data from 2017/2018 indicates that among Australian children 

2 to 17 years, 25% of boys and 24% of girls have overweight or obesity (29). Whilst this suggests that 

the rapid increases in weight have slowed, obesity prevalence remains unacceptably high among 

Australian children and adolescents. 

 

 

FIGURE	2.3	PREVALENCE	OVERWEIGHT	AND	OBESITY	AUSTRALIAN	CHILDREN	5-15	YEARS,	1900	TO	2007		(33)		

 

Across high-income countries more broadly, overweight and obesity prevalence among children and 

adolescents aged 2-19 years has risen from around 17% in boys and 16% among girls in 1980, to 24% 

in boys and 23% among girls in 2013 (37). In some high-income countries, overweight and obesity 

prevalence among children and adolescents aged 5 to 19 years has seen a doubling since the 1970s 

(38). For example, between the mid 1970’s and 1980’s to the early 2000’s, overweight and obesity 

prevalence among children and adolescents aged 5 to 19 years increased by more than double in 
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countries including the United States, England, and Australia (31) (Figure 2.4). Similar patterns have 

been observed among preschool age children worldwide, with overweight and obesity almost doubling 

since the 1990s (39). 

 

FIGURE	2.4	ESTIMATES	OF	PERCENTAGE	OF	CHILDHOOD	POPULATION	OVERWEIGHT,	INCLUDING	OBESE	IN	A	SELECTION	OF	COUNTRIES	

(31).		

 

Recent reviews demonstrate that the rising prevalence of childhood obesity has slowed across high-

income countries including Australia (40, 41). These are signs of optimism, suggesting that at a 

population level, childhood obesity has reached a plateau, albeit at very high levels. However, there 

are also indications of differences in trends in child and adolescent obesity prevalence according to 

socioeconomic position (40, 41). For example, in Australia, between 2000 and 2006 more significant 

increases in obesity were observed among school children aged six to 18 years attending schools in 

areas with low SEP (from 5.8 to 8.6% (P < 0.05)) compared to children in areas with middle (5.5 to 

6.3% (P = 0.32)) and high SEP (3.3 to 4.2% (P = 0.92) (42). Increases in childhood overweight and 

obesity prevalence among children in the UK between 1974 and 2003 were greater among children 

from lower socioeconomic strata compared to children with higher SEP (43). More recently, between 

2002/3 and 2006/7, overweight and obesity prevalence among school-age children in the UK has 

stabilized, but less so among children from lower socioeconomic strata, and socioeconomic 

inequalities in obesity were observed to have widened during that time. For example, compared to 

1997/8, in 2006/7 the age and sex-adjusted odds ratio for overweight was 1.88 (95% CI 1.52 to 2.33) 

in low-SEP, 1.25 (95% CI 1.04 to 1.50) in middle-SEP, and 1.13 (95% CI 0.86 to 1.48) in high-SEP 

children (44). These studies provide evidence of socioeconomic differences in trends in childhood 

overweight and obesity prevalence within a selection of high-income countries.  
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Whilst there have been country-level studies examining socioeconomic differences in the prevalence 

of childhood overweight and obesity over time, there has been no systematic synthesis of this data to 

understand whether a slowing of childhood obesity trends is being experienced equally by children 

from all socioeconomic backgrounds.  

 

2.4.3 Childhood obesity burden  

Childhood obesity has significant and persistent impacts on the health of individuals and contributes 

to economic and social costs including increased health care costs and reduced economic productivity 

(45, 46). Prevention of childhood obesity is necessary to reduce the extensive burden attributed to 

obesity. In Australia, the direct costs of obesity were approximated to equal $3.8 billion per year in 

2014-2015. This figure, likely to be even higher, is made up of the health and medical costs of care for 

individuals living with obesity. The indirect costs of obesity, from reduced workforce participation 

and productivity, pose a further economic burden, estimated to be an additional $4.8 billion each year 

(47). These costs contribute significantly to government expenditure in Australia where a majority of 

health care is government funded (48). 

Whilst children make up only a proportion of the population, the burden of childhood obesity 

contributes to overall national health expenditure. For example, it has been estimated that the 

Australian government spends an additional $43 million dollars on non-hospital health care (such as 

general practitioner and specialist doctor services) for children aged 6 to 13 years with overweight and 

obesity compared to non-overweight children (49). Whilst this lends support to the economic argument 

for prevention of childhood obesity, it is not the only reason for preventing childhood obesity.  

Consequences of childhood obesity borne by individuals include detrimental health and wellbeing 

effects during childhood and throughout life. In the short term, overweight and obesity in childhood is 

associated with type 2 diabetes (50), cardiovascular disease including high blood pressure (51, 52) and 

dyslipidaemia (52, 53), asthma (54), and reduced physical functioning and musculoskeletal pain (55, 

56). Children with obesity are also at increased risk of depression, anxiety, low self-esteem, emotional 

and behavioural disorders (57, 58). These consequences mean that children with obesity are likely to 

have poorer health compared to children with healthy weight. Furthermore, the socioeconomic 

patterning in the distribution of overweight and obesity means that children with lower SEP carry a 

disproportionate burden. 
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Obesity in childhood is also a risk factor for non-communicable disease in later life. Longer term 

consequences of excess weight in childhood include increased risk of diabetes, cardiovascular disease, 

and some cancers, contributing to disability and premature mortality (59-63). Furthermore, obesity in 

childhood is highly likely to persist throughout life. Cohort studies have shown that overweight and 

obesity persists throughout childhood (64, 65). While review studies have demonstrated that children 

with obesity are at increased risk of becoming adolescents with obesity (66) and adults with obesity 

(66, 67).  

The burden of obesity is also exacerbated by weight stigma. Weight stigma includes bias and 

discrimination targeted to individuals because of their weight, shape and size. Individuals who 

experience weight stigma are subject to discrimination in many contexts, including healthcare, 

education and employment (68). Weight stigma leads to social and emotional distress with known 

negative health consequences, including depression and further weight gain, as well as social and 

economic consequences (69, 70). Media coverage commonly features stigmatising imagery and 

language (71) inviting damaging commentary about those carrying excess weight. This is likely to 

exacerbate existing mental health impacts of obesity and hinder efforts to address overweight and 

obesity (72). Overweight and obesity cannot be overcome without addressing stigma. To do this, action 

to address childhood obesity needs to acknowledge and address the complex factors that contribute to 

individual weight-related behaviours (73).  

 

2.5 DEVELOPMENTAL DETERMINANTS OF OBESITY  

Early life is a key determinant of health and a critical period for the development of childhood obesity. 

The conditions to which a child is exposed during pre-conception, pregnancy and early childhood 

influence a child’s biology, pre-disposing some infants to more rapid weight gain and greater risk of 

obesity (74, 75).  This period is known as the first thousand days of life, the time from conception to 

age 2 years (76). There are growing recommendations, including recently from an international expert 

collaboration, that this critical period be extended to encompass the first 2000 days of life, that is, from 

conception to age 5 years (74, 77). This demonstrates the profound importance of the early childhood 

period for the development of trajectories that continue into later life. 

Risk factors for the development of childhood obesity during pre-conception and pregnancy period 

include higher maternal pre-pregnancy BMI (78, 79), maternal smoking during pregnancy (74, 78), 

gestational diabetes (74), excessive gestational weight gain (79), and low or high infant birthweight 
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(74, 76, 78). For example, maternal obesity was associated with increased risk of childhood overweight 

and obesity in early, mid, and late childhood, respectively: OR 2.43 (95% CI 2.24, 2.64), OR 3.12 

(95% CI 2.98, 3.27_, and OR 4.47 (95% CI 3.99, 5.23) (79). Maternal smoking was associated with a 

47% increase in childhood overweight in one meta-analysis (adjusted odds ratio 1.47, 95% CI 1.26 to 

1.73; n=7 studies) (78). In early life, infant nutrition including breastfeeding has been found to have 

protective effects against the development of obesity (74, 78, 80). One meta-analysis identified 15% 

decrease in the likelihood of childhood overweight among breastfed infants compared to non-breastfed 

infants (adjusted odds ratio 0.85 95% CI 0.74 to 0.99; n=10 studies)  (78). On the other hand, rapid 

infant weight gain (74, 78, 81) , the introduction of solids foods before 4 months of age (76, 78, 82), 

and prolonged use of infant formula (76) have been identified as risk factors for the development of 

obesity.  During this period of early nutrition, children’s dietary preferences and patterns begin to 

establish, setting the course for future dietary behaviours (83, 84). 

Many of these early life risk factors for childhood obesity are socioeconomically patterned. Maternal 

risk factors including pre-pregnancy BMI, diabetes, and pre-pregnancy diet, and smoking during 

pregnancy are all associated with lower SEP (85).  Low infant birth weight has also been associated 

with lower SEP (85). Associations between early life nutrition and SEP have also been identified. For 

example, higher SEP is associated with initiation and longer duration of breastfeeding, optimal timing 

of the introduction of solid foods, better maternal and infant diet quality, and a positive home food 

environment including parent modelling of healthy eating (85).   

 

2.6 WHAT DRIVES OVERWEIGHT AND OBESITY?  

The immediate determinants of obesity include diet, physical activity, sedentary behaviours and sleep. 

These behaviours determine the overall energy balance within the body. However, obesity is complex 

and cannot be simplified to an issue of energy in versus energy out. Energy balance is shaped by factors 

across the individual, social, settings and broader environmental contexts (31). It is now widely 

understood that these factors act as system to influence health across the lifecourse.  

 

2.6.1 An ecological perspective 

The complex and multifactorial nature of obesity may be best described with the use of a 

socioecological framework. Drawn from ecological systems theory (86), an ecological perspective 
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represents the factors influencing health as a series of layers. An ecological perspective can be utilised 

to explain the ecological impact of different factors on different health outcomes. In this section, I 

present three such models that have been applied to the 1) health (87); 2) dietary behaviour (5); and 3) 

childhood overweight (88). In Dahlgren and Whitehead’s (1991) socioecological model of the 

determinants of health (87), the innermost layer of the ecological model represents individual 

biological factors. This includes fixed factors such as age, sex, ethnicity, and individual biology. The 

next layer represents individual behavioural or lifestyle factors. These include a child’s diet, including 

breastfeeding, the introduction of first foods and transition to family foods. Other behavioural 

determinants of childhood obesity include physical activity (89, 90), sedentary behaviour (90) and 

sleep (91). Moving outwards are family, social and community networks. Then the conditions in which 

people live and work, shaped by sectors including housing, healthcare and education. Finally, the 

outermost layer represents the structural environment including socioeconomic, cultural and 

environmental conditions (87) (Figure 2.5).  

 

 

 

 

 

 

 

 

 

Alongside their determinants of health model, Dahlgren and Whitehead (87) describe how each layer 

of health determinants can be translated into policy action in order to achieve a particular health goal. 

At the individual level, strategies could include providing health education to influence individual 

behaviour; at the social level, policy actions may seek to strengthen community capacity or improve 

opportunities for social connection; at the settings level, actions to improve living and working 

conditions might include employment and welfare policies, or implementing policies that improve the 

FIGURE	2.5	DETERMINANTS	OF	HEALTH	MODEL	(4) 
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access to and affordability of healthy foods; and finally at the macro-level, actions to achieve structural 

change could include national policies or international trade agreements. Two important considerations 

of these policy actions are 1) actions implemented across all levels are likely to have greater effect 

upon a policy goal compared to action that address only selected levels of determinants, and 2) 

strategies to promote equity in health are necessary across each policy level in order to reduce the risk 

of ill health and create fair opportunities for everyone to achieve their full health potential (87). 

Ecological systems theory has also been used to conceptualise determinants of dietary behaviour (5) 

and the risk factors for the development childhood overweight (88). In their model, Story et al (2008) 

(5) present factors influencing dietary choice across the individual, social, physical, and the macro-

level environments. At the individual level, knowledge and skills, preferences and also age, sex and 

race and ethnicity influence food choices. At the social level, family, friends and peers are shown to 

shape food choices through role modelling, parenting styles and the reinforcing of social norms. In the 

physical environment, conditions in the home, child-care and school, workplaces, as well as the food 

retail environment influence food choices. Finally at the macro level, food marketing, food production 

and distribution and agricultural and economic policies affect individual food choices (5). The way 

that an ecological approach illustrates the different contexts in which dietary determinants exist 

demonstrates the importance of structural factors and supportive environments in order for individuals 

to make healthy dietary choices (5).  

In Davison and Birch’s (2001) model of determinants of childhood overweight, the innermost layer 

represents a child’s weight status (88) (Figure 2.6). Moving outwards, immediate determinants of child 

weight include diet, physical activity and sedentary behaviour. These individual factors are influenced 

by family characteristics such as parents’ behaviours and knowledge, parenting styles, interactions 

between peers and siblings, and foods available within the home. Parenting and home factors are in 

turn shaped by factors including, but not limited to, parents’ work demands and available free time, 

the nature of the local food environment, neighbourhood safety, school programs, and family 

socioeconomic position (88). Missing from this model, but shown in the previous two models, are 

factors in the macro-environment, such as political structures and commercial determinants.  
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FIGURE	2.6	ECOLOGICAL	MODEL	OF	PREDICTORS	OF	CHILDHOOD	OVERWEIGHT	(88)	

 

2.6.2 Dietary determinants of obesity 

Behavioural determinants of childhood obesity include diet, physical activity, sedentary behaviour and 

sleep (92, 93). This thesis will focus on the role of diets, in particular the role of unhealthy diets in the 

development of obesity among children. Whilst physical activity, sedentary behaviour and sleep are 

important determinants of childhood overweight and obesity, they are beyond the scope of this thesis. 

Dietary behaviours contribute to overweight and obesity when energy intake exceeds energy 

expenditure (94, 95). Dietary risk factors for childhood overweight and obesity include the 

consumption of unhealthy or discretionary food and beverages. These can be defined as food and 

beverages high in energy, fat, and/or sugar, and contribute little to the diet by way of micronutrients 

(96). Unhealthy food and beverages are considered to be surplus to the requirements of a healthy diet 

(97).  

The consumption of unhealthy food and beverages in childhood has been associated with increased 

weight. An ongoing longitudinal study of Australian children found higher BMI z-scores to be strongly 

associated with the consumption of SSBs and high fat foods in children aged four to 10 years (98). 

Similar associations between unhealthy food and beverages and excess weight have been reported in 

the international literature where a number of reviews have demonstrated that regular SSB 
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consumption in children is related to higher BMI z-scores (99-101). For example, a 2007 meta-analysis 

found positive associations between SSB consumption and children’s body weight r value 0.03 (95% 

CI: 0.02, 0.04) (P < .005) (101). Several studies have also reported positive associations between 

children’s consumption of high fat unhealthy food and increased body weight (102-104). On the other 

hand, some studies have reported no association between the consumption of unhealthy food and 

excess weight. For example, similarly high levels of unhealthy food and beverage consumption have 

been observed among Australian children and adolescents regardless of weight status. The authors of 

that study intimated that differential underreporting of unhealthy food and drink intake may have 

biased their findings (97). This is a plausible explanation, with evidence of associations between 

underreporting of dietary intake and higher body weight (105). The lack of association might also be 

explained by the cross-sectional design of the study and/or residual confounding from other energy-

balance behaviours including physical activity and sedentary behaviour (97). However it also points 

to a key challenge in nutrition research more broadly, that is, obtaining accurate records of dietary 

intake. 

Analysis of Australian children’s diets have found them to be inconsistent with recommendations 

outlined in the Australian Dietary Guidelines (106). Unhealthy food including cakes, muffins and 

sweet biscuits, potato crisps, processed meats, and sugar-sweetened beverages have been found to 

contribute significantly to the energy, saturated fat, sugar and sodium intake of Australian children 

aged two to 18 years (107). Australian children and adolescents consume up to 40% of their daily 

energy intake from foods and drinks high in saturated fat, sodium, and/or added sugars (107). This is 

in excess of the recommended daily intake of 0 to 3 serves of these foods for children and adolescents, 

depending on age and activity level (106).  

Dietary preferences are established in childhood and have been shown to track throughout childhood 

and into adolescence. An Australian study of children aged 9 months to 5 years found fruit, vegetable 

and discretionary food consumption patterns tracked throughout early childhood with tracking found 

to be strongest for unhealthy foods (108). Furthermore, dietary patterns have been found to cluster 

with other behavioural determinants of obesity whereby healthy or unhealthy behaviours tend to cluster 

together. This was observed among preschool aged children in Australia where two lifestyle patterns 

‘discretionary consumption and TV’ and ‘fruit, vegetables and outdoor’ were identified. These lifestyle 

patterns remained consistent throughout early childhood, tracking from 18 months to five years of age 

(109). The role of unhealthy diets in the development of childhood obesity, and the evidence that 
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indicates dietary behaviours track throughout childhood demonstrate the importance of developing 

healthy dietary behaviours during early childhood.  

A further reason to support the development of healthy diets in childhood is that children’s diets are 

socioeconomically patterned. Different indicators of socioeconomic position have different impacts 

on the association between SEP and children’s diets, with mother’s education the strongest predictor 

of  dietary intake among Australian children (10). Mechanisms through which parental SEP can 

influence children’s diets include nutrition knowledge, parent role modelling, and availability and 

accessibility of food within the home (110). Children’s dietary behaviours are socioeconomically 

patterned in such a way that higher SEP is associated with healthier dietary patterns (111-113). 

Children with higher SEP are more likely to consume and achieve recommended intakes of fruit and 

vegetables (8, 114-118). On the other hand, unhealthy dietary patterns are more likely to be observed 

among children with lower SEP (10). Children with lower SEP are more likely to consume 

discretionary food and drinks such as sugar-sweetened beverages (SSBs) (9, 114, 118-120), fruit juice 

(115), snack foods (9), and fast food (7, 118). Whilst the evidence is clear that children’s dietary 

behaviours are socioeconomically patterned, the extent to which socioeconomic differences in 

children’s diets contributes to differences in childhood obesity is not well understood. Understanding 

the relative importance of the different elements of children’s diets in driving socioeconomic 

differences in excess weight gain will be important for the prioritisation of actions to effectively and 

equitably prevent obesity across the population. 

 

2.6.3 Social determinants of obesity 

Whilst dietary behaviours represent the downstream determinants of childhood obesity, they are 

influenced by upstream factors including a child’s social networks. Within the social context, family 

and peers play a role in the development of children’s dietary behaviours. Studies have demonstrated 

the influential role of family and peer behaviour, in shaping children’s dietary preferences and 

behaviours (84, 121, 122).  

Children’s dietary behaviours develop in the context of the family environment (123) and parents play 

a key role (84, 124). During childhood, and early childhood in particular, parents tend to have a high 

degree of control over children’s dietary intake (125). Parenting practices are important determinants 

of children’s nutrition behaviours (126). For example, parental role modelling is thought to be 

influential in determining children’s drink preferences (127). Importantly, positive parental role 
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modelling, rather than controlling techniques, have been shown to have a positive impact on the 

development of children’s dietary behaviour (124). Interestingly, research has found maternal self-

efficacy in limiting unhealthy food and drink consumption among children decreases across the early 

childhood period (128). This is likely as a result of children developing increased agency over their 

food choices as they grow up. 

Exposure to and availability of food and drinks have been associated with building familiarity and 

subsequent preference for these items (84). Parents have identified food availability as an influence 

over what children consume (129). For example, the presence of sweet drinks in the home has been 

associated with children’s sweet drink consumption (130, 131). Furthermore, mothers’ own sweet 

drink consumption has been shown to influence intake of sweet drinks among very young children 

(132). Grandparents also appear to have influence over children’s dietary behaviours through the food 

and drinks they offer to their grandchildren (133, 134). 

Peer influence is also recognised as influential in shaping children’s dietary behaviour. The food 

choices of siblings and peers influences the development of a child’s eating behaviour and food 

preferences (84). Preschool aged children have been found to make food choices that mirror choices 

made by their peers (135) and a recent systematic review of factors influencing unhealthy food intake 

preschool aged children found peer influence to strongly influence dietary behaviour (136). This gives 

rise to the importance of creating healthy eating environments in settings where young children are 

likely to eat together.  

 

2.6.4 Settings determinants of obesity 

The settings in which children go about their daily lives influence their everyday behaviours. These 

settings include schools and early childhood education and care settings, out of school care programs 

and sport and recreation settings and local food environments. These physical environments have the 

potential to support the development of healthy dietary behaviours.  

Recognising the role that settings can play in influencing health of children, the WHO Health 

Promoting Schools Framework, guides schools and early childhood education centres towards 

providing a holistic approach to health and wellbeing that includes the creation of healthy 

environments (137). Schools in particular have to potential to reach a large number of children and as 
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such have been recognised to be more effective, efficient and equitable in promoting health compared 

to other settings (138).  

Aspects of the school and early childhood environments considered important in supporting healthy 

dietary behaviours among children include healthy school food policies, standards for meals provided 

onsite and the inclusion of healthy eating and physical activity in the curriculum (138). Healthy school 

food policies can nurture the development of healthy behaviours and reinforce healthy norms around 

healthy eating and physical activity. Importantly, evaluation of the uptake and implementation of 

school-based interventions show that they are likely to be equitable (139, 140). 

Health services, local councils, and sports, recreation and aquatic centres are also ideal settings to enact 

policies that encourage healthy eating. Many of these settings are frequented by children and families 

for purposes such as receiving health care, visiting local libraries or attending swimming classes. These 

settings have population reach, are likely to already be engaged in other health-related activities, such 

as the promotion of physical activity, and may have influence over food retailers in their purview 

(141).  

The local or neighbourhood food environment has been identified as an important determinant of 

obesity. For example, Canadian children living in neighbourhoods with good access to food outlets 

consumed more fruit and vegetables compared to children living in neighbourhoods with poor access 

to food outlets (142). An Australian study found that living close to fast food outlets was associated 

with children being less likely to consume fruit and vegetables compared to children who lived further 

away from fast food outlets (143). In a study from the UK, children living close to fast food outlets 

were found to be higher consumers of SSBs compared to children living in neighbourhoods with fewer 

fast food outlets (144).  These studies demonstrate the need to create healthy local food environments, 

to enable convenient access to healthy foods. 

 

2.6.5 Environmental determinants of obesity 

Environmental factors constitute the macro-level determinants of childhood obesity. These factors 

include economic and political systems, cultural and societal norms, and commercial interests, shaping 

the conditions in which people live. Over time, our environmental conditions have become 

increasingly obesogenic. That is, the environments in which we live promote obesity by encouraging 
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excess consumption of unhealthy food and promoting sedentary activity ahead of physical activity 

(145).  

A number of environmental factors that influence obesity can be found within the food environment 

(31). These include the location and accessibility of food outlets, food pricing, and food marketing and 

promotion (146). These aspects of the food environment are the interface between children and food 

systems, providing food and information about food to children and their families (147). Evidence 

demonstrates that the availability, accessibility, affordability and marketing of unhealthy foods, 

influences children’s diets (148) and overweight and obesity (149). 

Food access can mean a number of things. At a macro level, trade and agricultural policies determine 

the types of food available to consumers (150). At the local level, the physical location of retail markets 

and stores to purchase food affects food access. Interventions to increase access to healthy foods can 

include improving the locations of supermarkets, particularly in socially disadvantaged communities, 

and implementing standards that ensure the provision of healthy food in settings such as schools and 

public places (23). 

Food price and the relative price of healthy and unhealthy foods are important determinants of dietary 

behaviour. For example, lower fruit and vegetable prices have been associated with higher frequency 

of fruit and vegetable consumption among children, while higher dairy prices have been associated 

with lower frequency of milk consumption (151). The price of unhealthy foods has also been shown 

to impact consumption, with cheaper fast food prices associated with greater fast food consumption 

among children and adolescents (152). Families with low-incomes or limited budgets are likely to be 

more sensitive to food prices as a result of needing to spend a greater proportion of their income on 

food compared to families with higher incomes. This has implications for health equity, because it 

means the affordability of healthy diets is not the same across socioeconomic groups. 

Interventions that alter food prices, such as subsidies or taxes have the potential to shift population 

diets (153). A real-world example of this is the implementation of sugar-sweetened beverages (SSBs) 

taxes. There is a growing body of evidence that consistently demonstrates that the implementation of 

SSB taxes reduces both purchase and consumption of SSBs (154), and shift consumers towards lower 

sugar beverages (155). Further benefits of SSB taxation are that it is a cost-effective intervention (156, 

157) and it incentivises the food industry to reduce the sugar content of its products through 

reformulation (158). Finally, evidence demonstrates that a sugar-sweetened beverage tax is an 
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equitable intervention with health benefits reported to be similar across socio-economic strata or 

greater for those experiencing socio-economic disadvantage (159). 

Marketing techniques are used by the food and beverage industry to promote the sale and consumption 

of their products. Ever present, marketing shapes social norms around the consumption of unhealthy 

food and beverages. Unhealthy food and beverage marketing negatively influences dietary preferences 

and consumption among children and adolescents (160-163). The impacts of marketing include 

increased awareness of products and brands (164, 165), brand loyalty (164, 166) and the reinforcement 

of social and cultural norms around unhealthy foods (164, 167, 168). Unhealthy food marketing 

increases unhealthy food consumption (163), and increases children’s total energy intake (164). The 

impact of excess energy intake over time ultimately leads to excess weight gain and obesity (169). 

Unhealthy food marketing may also play role in the development of socioeconomic inequalities in 

childhood obesity. Evidence demonstrates that children from socioeconomically disadvantaged 

backgrounds are more likely to be exposed to unhealthy food and beverage advertising, compared to 

children with higher SEP (170). There are also some indications that the impact of unhealthy food and 

beverage marketing may be greater among children with lower SEP (170). There is strong support for 

regulatory approaches to reduce children’s exposure to unhealthy food marketing (171). Government 

regulation of unhealthy food marketing has been identified as feasible and supported by the general 

public (172, 173). However the food and beverage industry maintains strong opposition to regulatory 

action, preferring industry-led codes of governance (174), that have been found to have limited impact 

on reducing children’s exposure to unhealthy food marketing (175, 176). 

Many factors within the food environment are driven by commercial interests. The Commercial 

Determinants of Health, defined by Kickbush et al. (2016)  are “strategies and approaches used by the 

private sector to promote products and choices that are detrimental to health” (177). These actions 

promote business interests, in particular profits, ahead of public health (178). As part of a 

comprehensive approach to obesity prevention, there is clearly a need for governments to hold 

corporate actors to account and curtail their harmful influence on public health (179). 

In the current obesogenic environment, equitable reduction of childhood obesity will require a range 

of government-led strategies. There are a number of reasons for this. Firstly, changes to the 

environment are necessary in order to reduce availability and promotion of unhealthy food and drinks 

and enable improved access, affordability, and promotion of healthy food and drink choices (180). 

Secondly, equitable reductions in childhood obesity are likely to require the implementation of actions 

that alter the structural determinants of childhood obesity, in addition to actions that focus on 
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individual behaviours (181). Finally, strategies that aim to bring about structural change are likely to 

reach the whole population and have the potential to make it easier for individuals to make healthy 

choices (31).  

 

2.7 ACTION TO EQUITABLY REDUCE CHILDHOOD OBESITY  

There is no shortage of recommendations for action to address childhood obesity. In response to the 

growing problem of obesity, in 2016 the World Health Organization Commission on Ending 

Childhood Obesity (WHO ECHO) provided a set of recommendations for policy across six areas to 

prevent the development of obesity among infants, children and adolescents; 

1. Promote intake of healthy foods 

2. Promote physical activity  

3. Pregnancy and preconception care 

4. Early childhood diet and physical activity 

5. Health, nutrition and physical activity for school-age children 

6. Weight management  

Within each of these areas, actions have been recommended to address the multiple determinants of 

childhood obesity, from individual behaviour change, strengthening action in schools, and developing 

policies to improve food environments. Efforts to support action on childhood obesity have also been 

made by other leading organizations. The World Cancer Research Fund’ Building Momentum series 

aims to inform the design and implementation of nutrition policies (182). The United Nation Children’s 

Fund (UNICEF) advocates for protecting children’s rights to a healthy diet in the context of sustainable 

food systems (183). In Australia, the Tipping the Scales National Obesity Prevention Consensus 

outlines evidence-based action for the Australian Government to address childhood obesity (11).  

Common to each of these is the call for political leadership and government action. Implementation of 

comprehensive government policies has been identified as necessary to create and support healthy and 

equitable food and physical activity environments (184, 185). Reducing and preventing overweight 

and obesity in children and adolescents has been identified as an important priority for Australian 

policymakers in order to improve the health of the population (3), yet progress remains slow.  

At the same time there is growing consensus that policies that act upon environmental determinants 

are necessary to achieve equity in obesity prevention and access to healthy diets (23, 31, 147). A 
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number of useful frameworks and principles have been developed, proposing policy action to reduce 

obesity, improve children’s diets and achieve health equity. 

Kumanyika (2019) provides a framework to prioritise equity in obesity prevention policy (23). Central 

to this is action to address the social determinants of health in order to achieve the conditions required 

for healthy eating and physical activity (23). Kumanyika’s framework considers a number of structural 

determinants, proposing policy action to increase access to healthy options through school settings and 

food retail environments, and to reduce deterrents to healthy diets by restricting unhealthy food 

marketing (23). This framework demonstrates a systems-oriented approach to advancing population 

health and improving health equity by identifying multiple points for intervention across different 

contexts.  

Hawkes (2020) also takes a systems approach to healthy diets, proposing a child-centred reorientation 

of food systems (147). This reorientation seeks to improve children’s diets by making healthy foods 

more available, affordable, appealing and aspirational in the context of children’s lives (147). To 

achieve this, Hawkes outlines a number of steps to identify the nutritional needs of the population of 

concern, understand how current food environments influence child diets and in that context, identify 

a package of actions to create healthier food environments (147). 

These frameworks provide important guidance for the development of policies to equitably reduce 

childhood obesity. Of particular relevance to health equity, the obesity prevention frameworks propose 

actions to address behavioural and structural determinants – the latter being more likely to be give rise 

to equitable outcomes (181). But the extent to which this has been translated into action is arguable.  

At present, there is no current obesity strategy in Australia, although a National Obesity Strategy has 

been proposed and is currently under consideration by the National Obesity Strategy Working Group  

following public consultation (186). In the absence of a national obesity strategy, policy actions to 

address childhood obesity are, sometimes, included within national, state and territory health policies. 

These policies reflect policymakers’ ideologies and values and are shaped by political, institutional 

and interest group pressures (187). They carry implicit or explicit problem representations that 

influence and are influenced by public discourse and opinion, and can further shape the political agenda 

(188).  

Analysis of how policy problems are conceptualized provides the opportunity to rethink policy, 

research and advocacy efforts (189). For example, Bastian (2011) employed a problem representation 

analysis to examine representations of public health nutrition in Australia’s  Agenda for Action for 
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Public Health Nutrition 2000-2010 (190). The analysis found public health nutrition to be represented 

as a problem of individual, social, structural and economic circumstances. Responsibility for action 

was seen to be shared among individuals, governments and private industries. Absent from the agenda 

however was consideration of the impact of proposed actions on health inequalities (190). Whilst 

Bastian’s work looked at nutrition policy, there has been no critical analysis of how governments in 

Australia have responded to socioeconomic inequalities in childhood obesity. Critical analysis of the 

representations of inequalities in childhood obesity in Australian health policy would be useful provide 

an understanding of current government responses. These findings could inform the development of 

future public health policies. 

 

2.8 SUMMARY OF KEY EVIDENCE GAPS 

There are a number of gaps in our understanding of the trends, determinants of and current course of 

action to address socioeconomic inequalities in obesity among children. This thesis proposes to address 

the following gaps in the evidence:   

1. Whilst recent evidence suggests a plateau in childhood obesity prevalence, there is a need for further 

evidence to demonstrate whether a plateau has been experienced equally across all socioeconomic 

groups.  

2. Childhood obesity and its key determinants including dietary behaviours are understood to be 

socioeconomically patterned. However, the extent to which different dietary factors contribute to 

socioeconomic differences in weight is not well understood. 

3. Dietary behaviours are understood to be influenced by a range of factors. However, factors 

influencing unhealthy dietary behaviour, particularly among preschool-age children are less well 

understood. 

4. There is consensus that a government-led policy approach is required to reduce childhood obesity, 

and to reduce health inequalities. But the ways in which the Australian federal, state and territory 

governments consider and propose to address the issue of inequalities in childhood obesity are largely 

unknown. 
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2.9 CONCLUSION  

Childhood obesity is a significant public health issue with detrimental health and wellbeing effects that 

extend beyond the childhood years. In Australia, one in four of children aged two to 17 years has 

overweight or obesity. The burden of excess weight is disproportionately carried by children from 

lower socioeconomic backgrounds, giving rise to the need to identify policies that can address 

socioeconomic inequalities in childhood obesity. Despite evidence and consensus on action, the 

prevalence of childhood overweight and obesity remains high, and a strong socioeconomic gradient in 

childhood obesity persists. The challenge for governments is twofold; to develop and implement 

prevention policy that both reduces obesity and improves health equity, thereby reducing 

socioeconomic inequalities in overweight and obesity among Australian children.  
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3 METHODOLOGY  
 

3.1 OVERVIEW 

The aim of this chapter is to provide an introduction to the research methodologies used in this 

thesis including data sources, analytical methods, and the theoretical frameworks that underpin 

the analysis. 

 

3.2 RESEARCH METHODOLOGY AND METHODS 

The overall aim of this thesis is to generate evidence to support the implementation of obesity 

prevention policies most likely to decrease socioeconomic inequalities in childhood overweight 

and obesity.  To achieve this aim, four research objectives were identified;  

1 Identify and describe the extent to which trends in childhood overweight and obesity differ 

according to socioeconomic position; 

2 Identify the role of dietary behaviours, particularly consumption of unhealthy food and 

drinks, on the development of socioeconomic inequalities in obesity among Australian 

children; 

3 Understand parents’ perceptions of the factors influencing sweet drink consumption 

among preschool-age children; 

4 Critically examine the representation of inequalities in childhood obesity in Australian 

health policy. 

To achieve these objectives, four studies were planned, each drawing on different 

methodologies and research methods. These are summarised in Table 3.1 and discussed in 

detail in section 3.4 of this chapter. A pragmatic approach was taken, where different methods 

were intentionally combined to address the overall thesis aims (1, 2). Qualitative and 

quantitative approaches have been applied separately to the collection and analysis of data and 

reporting of results. Findings from each study are drawn together in the final chapter of the 

thesis to make conclusions and recommendations based on the overall body of research (3). 

Drawing on the strengths of qualitative and quantitative approaches allowed exploration of a 
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number of facets of inequalities in childhood obesity, leading to recommendations that consider 

the multiple determinants of, and current policy approaches towards, addressing inequalities in 

childhood obesity. 

	

TABLE	3.1	RESEARCH	OBJECTIVES,		METHODOLOGY,	METHODS	&	DATA	SOURCES	USED	IN	THIS	THESIS	

Thesis 
Chapter 

Research objective  Methodology  Research Methods  Data Source 

Chapter 4 Identify and 
describe the extent 
to which trends in 
childhood 
overweight and 
obesity differ 
according to 
socioeconomic 
position 

 

Systematic 
literature review  

Systematic review 
and analysis  

Peer-reviewed, 
published  
literature 
reporting trends 
(at least 2 
timepoints since 
1990) in child 
and adolescent 
overweight and 
obesity according 
to socioeconomic 
position 

Chapter 5 Identify the role of 
dietary behaviours 
on the development 
of socioeconomic 
inequalities in 
obesity among 
Australian children 

Longitudinal 
mediation 
analysis 

Product of 
coefficients 
mediation method 

Longitudinal 
Study of 
Australian 
children (LSAC) 
cohort study 

Chapter 6 Understand parents’ 
perceptions of the 
factors influencing 
sweet drink 
consumption among 
preschool-age 
children 

 

Qualitative data 
collection and 
analysis 

Focus groups and 
semi-structured 
interviews, thematic 
data analysis 

 

Primary data 
collection using 
focus groups and 
interviews with 
25 primary 
caregivers of 
children aged 6 
months to 5 years 

 

Chapter 7 Critically examine 
the representation of 
inequalities in 
childhood obesity in 

Critical policy 
analysis 

Critical document 
analysis informed 
by What’s the 
problem represented 

Publicly available 
Australian 
national, state and 



Chapter Three: Methodology 48 

 

3.3 THEORETICAL FRAMEWORKS 

The social determinants of health (5) and the socioecological model of health (6) are the key 

theoretical frameworks informing the conceptual orientation of this thesis. The selection and 

application of these theories underpins the view that health is influenced by multiple factors 

that exist across individual, social and broader environmental contexts. 

 

3.3.1 The Social determinants of health 

A social determinants of health view considers individual behaviour to be shaped by the 

material, social, political, and cultural conditions in which we are born, grow, work, live and 

age (7). These conditions have a profound impact on health and wellbeing. The structural 

social, economic and political conditions in society give rise to socioeconomic position, 

whereby individuals or groups of people are stratified according to their level of income, 

education or occupation. The social conditions of daily life such as early life experiences; 

working conditions; unemployment; social exclusion and discrimination; social support; stress; 

and access to a nutritious, affordable, sustainable food supply represent the underlying 

determinants of health (7). Inequalities in these structural and social conditions give rise to 

health inequalities. The pathways by which this occurs includes differential exposure to 

conditions that contribute to ill health and differential resources and opportunities to achieve 

good health (8). 

The role of the social determinants of health in shaping children’s health outcomes provides 

the motivation for this thesis - to better understand the determinants of socioeconomic 

inequalities in childhood obesity and identify policy options to ameliorate these inequalities. 

Recognising that socioeconomic inequalities in childhood obesity stem from underlying 

determinants, this thesis has been written from a point of view that considers addressing the 

underlying social determinants of health to be central to the equitable reduction of childhood 

overweight and obesity. 

Australian health 
policy 

 

to be (WPR) 
approach (4)  

territory health 
policy documents 
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3.3.2 Socioecological model of health 

The socioecological model provides a conceptual model of the factors that influence health 

behaviour. The socioecological model is derived from ecological systems theory, originating 

from the work of Urie Bronfenbrenner (6). Bronfenbrenner proposed that individual behaviour 

is best understood in the context of the ecology within which a person exists, recognising that 

the interplay between individual and environmental determinants shapes human behaviour. For 

example, a child exists within the ecological context of their family, who go about their lives 

within a neighbourhood, that is embedded in society more broadly (6). Since its development, 

ecological systems theory has been applied in numerous ways to illustrate the influence of 

environmental factors on health outcomes. 

Dahlgren and Whitehead (1991) utilised ecological systems theory to illustrate the 

determinants of health (9) (Figure 3.1). In their model, the innermost layer represents fixed 

factors that influence health, such as age, sex, ethnicity. Moving outward, individual level 

determinants of health include dietary and physical activity behaviours. These are in turn 

influenced by family, peers and community networks. The next layer comprises the conditions 

in which people live and work, across sectors including housing, healthcare and education. And 

finally, the outermost layer represents the macro environment including socioeconomic, 

cultural and environmental conditions. 

 

FIGURE	3.1	DETERMINANTS	OF	HEALTH	MODEL		(9)	
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The socioecological model has been used many times over to demonstrate the multiple factors 

that influence individual health and wellbeing. For example, ecological systems theory has 

been used to conceptualise risk factors in the development of childhood overweight. Davison 

and Birch (2001) present a model in which children’s behaviour is shown to be shaped by 

determinants at the family-level and the community-level (10). In this model, immediate 

determinants of child weight, including diet, physical activity and sedentary behaviour are 

influenced by family characteristics including parents’ own behaviours and knowledge, 

parenting styles and interactions between peers and siblings, as well as foods available within 

the home. This is in turn shaped by parents’ work demands, and available free time, the nature 

of the local food environment and neighbourhood safety, school programs, and the family’s 

socioeconomic position (10).  

Recognising the key role of diets as a determinant of obesity and other non-communicable 

disease, an ecological approach has also been used by Story and her colleagues (2008) to argue 

that supportive environments are essential if individuals are to make healthy dietary choices 

(11). This particular model also acknowledges inequalities in access to healthy food for people 

experiencing poverty, and discusses the benefits of improving local food environments to 

increase the availability and affordability of healthy food in low-income neighbourhoods (11).  

Whilst there are some differences in the way ecological systems theory has been applied by 

researchers, the implications remain constant. That is, that health is influenced by the 

interaction between a range of factors that exist across multiple settings and contexts. 

Ecological systems theory has been applied in three of the studies presented in this thesis. 

In Chapter Five, the research centres on the inner determinants of the socioecological model, 

individual dietary behaviours. The study presented quantifies the role of dietary behaviours, 

specifically childhood consumption of unhealthy food and beverages, on the development of 

socioeconomic differences in childhood obesity. The findings of this study highlight the role 

of individual behaviour in the development of socioeconomic inequalities in childhood obesity, 

but importantly also recognises the importance of the wider determinants of these behaviours. 

In particular, the finding that the emergence of persistent socioeconomic differences in the 

consumption of sweet drinks occurs during the first year of life, informs the subsequent study 

of the thesis that aims to better understand the determinants of sweet drink consumption among 

young children. 
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In Chapter Six, the socioecological model of health was applied as a framework to understand 

factors influencing unhealthy dietary consumption among preschool-age children. In this study 

a socioecological approach was used to create a framework within which themes generated 

from the analysis of focus group and interview data were arranged. The framework comprised 

three layers; individual factors, social factors and environmental factors. The themes generated 

from analysis of focus group and interview transcripts were mapped to corresponding levels of 

the socioecological framework to provide a conceptual model of factors perceived by parents 

to influence drink choices among young children.  

Finally, Chapter Seven moves further upstream to examine the policy representations of 

inequalities in childhood overweight and obesity. In this study, the socioecological model 

informed an analysis of the representations of inequalities in childhood obesity in Australian 

health policy documents. Ecological systems theory was used to create a theoretical framework 

that comprised questions to guide the coding and subsequent analysis of policy documents. 

Text-based thematic maps were constructed to explore relationships between coded data and 

the key questions from the analytic framework, giving rise to higher-order themes that 

demonstrated how governments perceive and propose to address inequalities in childhood 

obesity. Taking a socioecological approach was considered essential to building an 

understanding of the extent to which policies addressed the multiple layers of influence of 

inequalities in childhood obesity. 

 

3.4 METHODS AND DATA SOURCES 

This section includes an overview of the methods used in each of the four research studies and 

presents the rationale for why each approach was chosen. Descriptions of the methods for each 

study can also be found in the corresponding study chapters. 

 

3.4.1 Systematic literature review 

A systematic review of published literature reporting trends in child and adolescent obesity 

prevalence according to socioeconomic position between 1990 and 2015 across high income 

countries was conducted to determine whether trends in child and adolescent overweight and 

obesity differed across socioeconomic groups and ascertain whether recent reports of a plateau 
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in childhood obesity prevalence had been observed among children across all socioeconomic 

groups. 

3.4.1.1 RATIONALE 

At the time this study was conceived, emergent evidence suggested overweight and obesity 

among children in high-income countries had started to plateau from around the year 2000. For 

example a review of data from nine countries demonstrated flattening trends in the prevalence 

of childhood overweight and obesity between 1995 and 2008 (12). This review reported that 

differences in trends were observed according to socioeconomic position among children in 

England, France and Sweden (12). Another review of obesity trends found evidence of a 

plateau in child and adolescent obesity in Australia, Japan, Europe and the USA (13). This 

review also identified socioeconomic differences in trends in child and adolescent obesity, in 

data from Australia and England (13). 

To further explore indications that the observed plateau in childhood overweight and obesity 

was not being experienced equally by children across all socioeconomic groups, a study was 

designed to examine data specifically reporting trends in child and adolescent obesity 

prevalence according to socioeconomic position. A systematic review was chosen for its robust 

and rigorous approach to collating and analysing an existing body of evidence (14). A 

prevalence review, to identify trends over time and allow for the description of variations 

between subgroups, was identified as the most suitable type of systematic review (14, 15). 

This systematic review was conducted in accordance with the Preferred Reporting Items for 

Systematic review and Meta-Analysis statements (16). A protocol for the systematic review 

was developed, protocol guided by the Preferred Reporting Items for Systematic review and 

Meta-Analysis Protocols (PRISMA-P) guidelines (17). The protocol was registered with the 

International Prospective Register of Systematic Reviews (PROPSERO) (18). Reporting of the 

findings of the systematic review was also in accordance with the checklist and flow chart 

provided in the PRISMA statement (16). 

3.4.1.2 DATA SOURCE 

A search strategy was developed to identify published literature reporting overweight and 

obesity prevalence, stratified by SEP, for children and/or adolescents aged two to 18 years, for 

at least two timepoints between 1990 and 2015. The study was limited to reports of trends 

among children and adolescents age two to 18 years living in high-income countries because 
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of the known inverse association between socioeconomic position and excess weight in these 

countries. A total of 6057 studies were identified in the database search, with 30 studies from 

15 countries eligible for inclusion in the review.  

3.4.1.3 DATA ANALYSIS AND QUALITY 

The primary analysis was an assessment of socioeconomic differences in the prevalence of 

overweight and obesity over time, within each study. Thirty studies, representing 15 countries 

met the inclusion criteria of reporting overweight and obesity prevalence in children and or 

adolescents age two to 18 years for at least two time points since 1990, stratified by SEP. Where 

included studies reported statistical analyses of differences in trends between SEP groups, those 

findings were used as the assessment of differential trends. Where these statistical tests were 

not available, the magnitude of absolute change in overweight and obesity over time between 

the low and high SEP groups was calculated. Age- and sex-specific sub-group analyses to 

examine differences in trends between SEP groups for these subgroups were also conducted. 

Finally, sub-group analyses were conducted for studies that reported trends since 2000, to test 

the hypothesis that the plateau in child and adolescent overweight and obesity was not being 

experienced equally by children across all socioeconomic groups. Due to the heterogeneity in 

definitions of overweight and obesity and in the SEP indicators used across included studies, 

it was not possible to conduct subgroup analysis by obesity measure or SEP indicator. 

In this review, the EPHPP tool was applied to assess internal and external validity of included 

studies with questions on selection bias, study design, confounders, data collection and data 

analysis (19).  

 

3.4.2 Longitudinal mediation analysis 

A longitudinal mediation analyses was conducted to quantify the relative contribution of 

different types of unhealthy food and drink consumption on the development of socioeconomic 

inequalities in weight among a nationally representative cohort of Australian children.  

3.4.2.1 RATIONALE 

While diets and weight are known to be socioeconomically patterned, the contribution of 

unhealthy food consumption in childhood to the relationship between socioeconomic position 

and weight gain among Australian children has not previously been examined. The aim of this 
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study therefore was to longitudinally examine the role of unhealthy food and drink 

consumption throughout childhood (from the first year of life to age eight to nine years) on the 

relationship between SEP at birth, and the child’s BMI z-score at age 10 to 11 years.  

Mediation analysis was chosen as the method for this study for its ability to explain the 

mechanisms by which socioeconomic position affects childhood weight. Mediation analysis 

provides a means to test whether the relationship between two variables is explained by an 

additional, intermediate variable (20). An intermediate variable or mediating factor lies along 

the causal pathway between an exposure and an outcome and can explain some, or all, of the 

effect between an exposure and outcome. 

3.4.2.2 DATA SOURCE 

Data for this study was obtained from the nationally representative cohort Longitudinal Study 

of Australian Children (LSAC). The LSAC study began in 2003 with a representative sample 

of 10,000 children from urban and rural areas of all states and territories in Australia. The study 

comprises two cohorts with data collected across three domains (health and physical 

development, social and emotional functioning, and learning and cognitive ability) collected 

from the two cohorts every two years. The first cohort, B (birth) cohort, was aged zero to one 

year in 2003–04, and the second cohort, K (kindergarten) cohort, was aged four to five years 

in 2003–04. To examine the mediating role of dietary behaviours from birth, this study used 

data from B cohort.  

Key data variables used in this study included: 

• Socioeconomic position (SEP), as a composite score provided in the LSAC dataset, 

comprising parents’ combined annual income, educational attainment, and 

occupational status, adjusted for the number of parents in the home. (For detailed 

description of the construction of the composite SEP score see Blakemore et al (2009) 

Measuring family socioeconomic position (21)) 

• Child’s BMI z-score, calculated by converting the child’s body mass index (weight in 

kilograms divided by height in meters squared) into an age and sex-specific score.  

• Frequency of consumption of discretionary (unhealthy) food and drinks across Waves 

One to Five. Parents used a diary to report frequency of consumption (not at all, once, 

twice, tree times, four or more times) over a 24-hour period of groups of food such as 

fresh fruit; cooked vegetables; meat pie/hamburger/hot dog sausage roll; hot chips; 
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potato chips or snacks such as twisties; biscuits/doughnuts/cake/chocolate. For this 

study, frequency of consumption was determined by calculating the summed 

consumption of sweet drinks, discretionary hot food (meat pie/hamburger/hot dog 

sausage roll), savoury snacks (potato chips/twisties), sweet snacks 

(biscuits/doughnuts/cake/chocolate) respectively for each wave, so that each child was 

classified as an overall high consumer (consumed discretionary food at ³2 waves or 

sweet drinks at ³3 or waves) or low consumer (consumed discretionary food at £1 wave 

or sweet drinks at £2 waves) for each of sweet drinks, discretionary hot food, savoury 

snacks, and sweet snacks. 

Participants with complete data for SEP at Wave One, BMI at Wave Six and dietary variables 

of interest at each of Waves One to Five were included in the study (Figure 3.2). 

 

FIGURE	3.2	DATA	ITEMS	AND	CORRESPONDING	SURVEY	WAVES	USED	TO	GENERATE	DEPENDENT,	INDEPENDENT,	MEDIATING	

AND	CONFOUNDING	VARIABLES	FOR	LONGITUDINAL	MEDIATION	ANALYSIS	(22)	

 

3.4.2.3 DATA ANALYSIS 

The products of coefficients mediation method was applied for this analysis. This method fits 

a series of regression models to estimate the total effect of an exposure on an outcome, the 

indirect effects of exposure on outcomes through each of a number of potential mediators, and 

the total indirect effect of exposure on outcome through all significant mediators, adjusted for 
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potential confounders (20, 23). To be considered as a mediating variable, a variable must be i) 

independently related to the exposure, ii) independently related to the outcome and iii) 

plausibly lie within the causal pathway between the exposure and outcome.  

In this study, the exposure (X) was socioeconomic position (at Wave One when children were 

aged zero to one year), the outcome (Y) was child’s BMI z-score at age 10 to 11 years, and the 

potential mediating variables included parent report of child’s consumption of discretionary 

food and drink items, grouped into four categories (sweet drinks, discretionary hot food, 

savoury snacks, sweet snacks) and cumulatively counted from age zero to one year, to eight to 

nine years old (Figure 3.3). Evidence of associations between unhealthy diets among children 

and socioeconomic position and unhealthy diets and excess body weight has been demonstrated 

in the literature, as described in Chapter Two. 

 

 

FIGURE	3.3	LONGITUDINAL	MEDIATION	ANALYSIS	MODEL	(22)	

 

Potential confounding factors of the associations between exposure and outcome, exposure and 

mediators and mediators and outcome, were identified from existing literature and included 

child’s sex, weight at birth, age in months, physical activity, as well as mother’s age in years, 

main language spoken at home and if the child was an Aboriginal and/or Torres Strait Islander. 

To test the robustness of these analyses, a series of sensitivity tests were conducted. Separate 

models were created to test the effects of 1) using mother’s level of education as an alternate 
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indicator of socioeconomic position, 2) using overweight and obesity as an alternative indictor 

of excess weight among children and, 3) applying LSAC sample weights to account for bias 

arising from non-response and attrition throughout the study period. In each of these analyses, 

results were not appreciably different to the findings of the primary analysis. 

 

3.4.3 Qualitative data collection and analysis 

Focus groups and semi-structured interviews were conducted to collect data from parents and 

primary caregivers (referred to as parents throughout the thesis) of children aged six months 

to five years. This data was thematically analysed to explore parents’ perceptions of factors 

influencing sweet drink consumption among preschool-age children.  

3.4.3.1 RATIONALE 

The mediation analysis conducted previously identified that unhealthy diets, including sweet 

drink consumption, begins at an early age among Australian children and mediate part of the 

relationship between socioeconomic position and children’s weight. To build on this finding 

and understand the drivers of sweet drink consumption among such young children, a focus 

group study was designed to explore parents’ perceptions of factors influencing sweet drink 

consumption among young children. 

Focus groups were chosen as the primary method for data collection for this study as they are 

an ideal method to gain an in-depth understanding of views from a purposely selected group of 

participants (24). Focus groups originated in sociology and psychology, but are now frequently 

used across a number of disciplines including health (25). In this particular study, individual 

interviews were also conducted. These were arranged when potential participants expressed 

interest to participate but were unable to attend scheduled focus groups.  Using focus groups 

and interviews allowed discussions to be moderated, including the use of follow-up questions 

to build an understanding of participants’ experiences, beliefs, and perceptions (24). 

3.4.3.2 DATA COLLECTION 

Prior to conducting this study, I attended training in the design and conduct of focus groups 

and in qualitative data analysis. These training programs provided me with knowledge and 

skills to develop the study protocol and carry out the data collection and analysis.  
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With a view to obtaining a socioeconomically diverse sample, a purposive sample of four 

Australian Local Government Areas (LGAs) in metropolitan Melbourne and regional Victoria 

across low, middle, and high area-level socioeconomic disadvantage was identified (26). To 

obtain the perspectives of parents of preschool-age children, eligible participants included 

parents of children aged six months to five years, living in the geographic areas sampled. Eight 

focus group sessions were planned, two in each selected LGA. Recruitment for the focus 

groups was facilitated by local Councils with invitations to participate displayed in maternal 

and child health (MCH) centres, emailed via Local Council Child and Family Service email 

networks and handed out by MCH nurses and playgroup facilitators. This was important to 

provide participants with a familiar contact person and enabled the use of venues familiar to 

participants for focus group sessions. 

Focus group and interviews were moderated using a topic guide piloted in the preliminary 

phase of the study. In the focus groups, the researcher role was a peripheral one, moderating 

conversations between participants in focus groups, while in interviews, this role required more 

active dialogue with each participant (24).  All focus groups and interviews were audio 

recorded, with prior consent obtained from participants, and transcribed following the sessions.  

All transcripts were reviewed for accuracy. 

3.4.3.3 DATA ANALYSIS 

Thematic analysis of focus group and interview data was undertaken manually. Field notes and 

transcripts were initially read and subsequently re-read through an iterative process of data 

analysis, inductive coding, and creating and interpreting themes (27). The  socioecological 

model was used to create a framework within which themes generated from the analysis of 

focus group and interview data were arranged with consideration of the research objectives of 

the study (28). Table 3.2 provides an illustrative example of how coded data were mapped 

against the socioecological model during analysis.  
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TABLE	3.2	OVERVIEW	OF	THEMATIC	ANALYSIS	PROCESS,	MAPPING	CODED	DATA	TO	DOMAINS	OF	THE	SOCIOECOLOGICAL	
MODEL	

Research Objective: Explore parents’ perceptions of the factors that influence drink choices for 
preschool-age children in various contexts 

Socioecological 
Domain Theme Codes Quotes 

Individual 
Domain 

1.1 Health and 
nutrition 
knowledge 

Obesity; dental decay; 
soft drink is unhealthy; 
juice as preferred 
alternative; sugar free; 
eczema and allergies; 
constipation 

He likes soft drink but they 
are unhealthy so we don’t 
give them to him. 

 

1.2 Health beliefs 
Lemonade when sick; 
treats in moderation 

Most of the time just water, 
because I don’t buy him soft 
drinks, no cordial and none 
of those. I mean, I will have 
honey; just sometimes when 
he has sore throat then he 
has honey with a bit of 
lemon juice. 

1.3 Habits 
Family habit; hard to 
break habits 

Maybe they know it’s not 
healthy, but it’s just what 
they do and they really enjoy 
it and it’s part of what they 
buy at the supermarket and 
what goes in their fridge. 
How do you break that 
habit? 

1.4 Parenting 
skills and 
confidence 

Doing better than other 
parents; strict; hard to say 
no; nagging; judgement 
from others; easy at home 

It’s either that or death 
stares by fellow shoppers 
thinking you can’t handle 
your kids. They just want it.  
And you don’t want a death 
stare so you just buy them. 

Social Domain 

2.1 Peer and 
family influence 

Grandparents; friend’s 
house; conflict mothers’ 
group 

Like I said, if they’ve seen 
someone in the house drink 
soft drink, then they’ll ask 
for it. 

2.2 Social and 
cultural norms 

Birthday parties; cafes; 
restaurants; treats; same 
as own upbringing; 

Because I grew up in a 
household where we didn’t 
drink water. We drank 
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different to own 
upbringing 

mostly soft drink. And I 
didn’t want my kids – to 
want that to be normal for 
them. 

Environmental 
Domain 

3.1 Sweet drink 
availability 

Exposure; supermarkets; 
shopping centres; 
swimming lessons 

At the supermarket 
sometimes I’ll give in.  Just 
easy access and if it’s there, 
in their line of sight. 

3.3 Unhealthy and 
misleading 
marketing 

Advertising on tv; food 
packaging; characters on 
labels; product placement; 
implied healthiness; baby 
aisle 

I don’t think that unhealthy 
choices should be 
specifically marketed 
towards children. 

 

3.2 Relative price 
of healthy and 
unhealthy drinks 

Soft drink is cheap; Water 
is expensive; penalized 
for healthy choice; 

And the cost of soft drink is 
so cheap, I think it’s the 
same price as water in a 
bottle. 

3.4 Policies that 
encourage and 
discourage 
healthy drink 
choices 

Child care; school; fast 
food restaurants; kids 
meals 

At day care, they’re really 
strict. It’s just milk and 
water. 

 
 

3.4.3.4 RESEARCHER REFLEXIVITY 

It is important to recognize the lens through which I have approached this qualitative study. 

With a background in nutrition and dietetics and public health I am of the belief that individual 

health behaviour is determined by multiple layers of influence, as demonstrated by the 

socioecological model. As a parent of young children, I also have my own experiences in 

parenting and making dietary choices for my children. In conducting the focus groups and 

interviews I was conscious of remaining neutral to the conversations so as not to influence 

participant responses. Throughout the data analysis I constantly referred to theory and existing 

evidence. To reduce subjectivity in the analysis phase, all final themes and conclusions were 

cross-checked against data transcripts and with members of the extended research team. 
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3.4.4 Critical policy analysis 

A critical analysis of representations of inequalities in childhood obesity within 18 Australian 

health policy documents was undertaken to investigate how inequalities in childhood 

overweight and obesity are represented as problems in Australian health policy. 

3.4.4.1 RATIONALE  

A critical policy analysis was chosen to provide a nuanced understanding of how governments 

in Australia represents inequalities in childhood obesity as a problem. Action to address health 

issues is underpinned by the ways in which they are represented as ‘problems’ in public policy. 

Policy analysis is a useful tool to examine how and why certain policy actions are proposed 

(29). Policy analysis also helps to understand the successes and failures of past policies and 

plan for the implementation of future policy (30). In this study, critical examination of problem 

representations uncovers how and why governments propose to address inequities in childhood 

obesity and supports advocacy for and prioritization of policies likely to equitably improve 

childhood obesity.  

3.4.4.2 DATA SOURCE 

Australia’s nine national, state and territory government health department websites were 

systematically searched for potentially relevant health policy documents. The study sought to 

examine 1) national or state or territory healthy eating / obesity prevention policy documents, 

2) national or state or territory public health policy documents that proposed objectives or 

strategies for childhood obesity prevention. From a total of 30 retrieved documents, 18 were 

identified as eligible for inclusion in the analysis.  

3.4.4.3 DATA ANALYSIS AND THEORETICAL FRAMEWORK 

Document analysis offers qualitative researchers access to a rich data source (31). Critical 

analysis of policy documents allows examination of a government’s course of action towards 

a particular issue and thereby provides insights to the values and dominant views of that 

government (32, 33). In this study, critical policy analysis was underpinned by a theoretical 

framework that considered problematization theory applied according to Bacchi’s What’s the 

Problem Represented to be? (WPR) approach (4), ecological systems theory (6), and evidence-

based principles for promoting equity in health policy (34, 35) (Table 3.3). Bacchi’s WPR 

approach has previously been used to explore problematizations in nutrition policy in Australia 

(36) and internationally (37). To embed an equity perspective, the analysis drew upon 
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ecological systems theory (6) and Whitehead and colleagues’ (2001) evidence-based principles 

for promoting equity in health policy (35). Collectively these theories and principles 

demonstrate the role of structural influences on individual health outcomes and underscore the 

need for action at the environmental and the individual level if policies are to address 

underlying causes of health inequalities and promote and achieve health equity.  

 

TABLE	3.3	THEORETICAL	FRAMEWORK	FOR	CRITICAL	POLICY	ANALYSIS	

Theoretical 
Perspective  

Description Guiding questions for data coding 
and analysis 

Problematization 
theory (applied as 
What’s the problem 
represented to be? 
(WPR)) (4) 

 

The WPR approach comprises 
critical analysis questions to 
interrogate policy 
recommendations or actions, 
ultimately identifying how 
problems are implicitly or 
explicitly represented within 
these.  

1. What’s the problem represented to 
be in a specific policy or policies? 

2. How has this representation of the 
“problem” come about? 

3. What is left unproblematic in this 
problem representation? Where 
are the silences? 

4. What effects are produced by this 
representation of the “problem”? 

Ecological systems 
theory (38) 

 

According to ecological 
systems theory, health is 
influenced by multiple factors 
operating across several levels. 
Dahlgren and Whitehead align 
4 levels of policy action to the 
corresponding determinants of 
health. 

1. How are the determinants 
represented across (i) individual 
(ii) community (iii) settings (iv) 
macro levels? 

2. How do proposed policy actions 
align across (i) individual, (ii) 
community, (iii) settings and (iv) 
macro levels? 

Key concepts and 
principles for equity 
promoting health 
policy (34, 35) 

 

Evidence-based features of a 
policy response to promote 
equity or reduce health 
inequities.  

 

1. How have equity objectives and 
targets been stated in the policy?  

2. To what extent are actions to 
prevent childhood obesity 
targeting the social determinants 
of health? 

3. How does the policy report on or 
plan for measurement of 
inequalities and outcomes for 
different socioeconomic groups? 
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Problematization theory suggests that policies contain implicit representations of problems 

within the strategies they propose (4). This study was informed by the WPR analytic approach, 

underpinned by Foucault’s problematization theory (39). The WPR approach provides an 

analytic strategy, comprising a series of questions that, as a whole, or in part, can support 

critical interrogation of policy documents to reveal how complex issues become defined as 

political problems (39). 

Guided by the analytic framework, all sections of each document relating to the prevention of 

childhood overweight and obesity were coded. Guiding principles and overarching statements 

made in policy documents were assumed to apply to all strategies (including those proposed to 

address childhood overweight and obesity) within the documents and were coded for the 

analysis. Codes were subsequently aggregated to generate higher-order themes illustrating the 

representations of inequalities in childhood obesity (28). To do this, text-based thematic maps 

were constructed to iteratively explore relationships between codes and the theory. The themes 

generated through the mapping process were verified through the use of the analytic 

framework, by revisiting the data ,and through discussion with other researchers involved in 

the study (40). 

3.4.4.4 RESEARCHER REFLEXIVITY 

In undertaking this critical analysis, it was important to acknowledge my public health 

experience and my fundamental belief that childhood obesity is a health equity issue and is 

structurally determined. To ensure this position did not bias my interpretation of the data, I 

referred to the theory and evidence throughout the analytical process. Final themes and research 

findings were cross-checked against the policy documents for validity and with the extended 

research team, who have expertise in nutrition policy.  
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4 SOCIOECONOMIC DIFFERENCES IN TRENDS IN CHILD AND 
ADOLESCENT OVERWEIGHT AND OBESITY PREVALENCE  

 

4.1 SUMMARY 

This chapter presents a systematic review of trends in the prevalence of child and adolescent 

overweight and obesity according to socioeconomic position in economically advanced 

countries. Prior to the commencement of this thesis, emerging evidence indicated a plateau in 

childhood obesity prevalence in high-income countries from around the year 2000. However, 

it remained unclear as to whether overweight and obesity trends had reached a plateau for 

children across all socioeconomic groups. This study therefore aimed to examine trends in the 

prevalence of child and adolescent overweight and obesity according to socioeconomic 

position and ascertain whether recent reports of a plateau in childhood obesity prevalence had 

been experienced equally across socioeconomic groups.  

This study demonstrated that trends in the prevalence of child and adolescent overweight and 

obesity differ between socioeconomic groups. A majority of included studies indicated 

differential trends in child and adolescent obesity prevalence according to SEP across the 

period 1990 to 2015 and around half of the studies demonstrated widening socioeconomic 

inequalities. Examining a subset of 14 studies reporting trends since the year 2000, a majority 

of studies demonstrated stable or a decreasing obesity prevalence among both high and low 

SEP groups. However, this improvement in trends was not experienced equally across 

socioeconomic groups with 40% of studies indicating widening socioeconomic inequalities in 

overweight and obesity post-2000. These findings indicate persistent and widening 

socioeconomic inequalities in child and adolescent overweight and obesity. 

 

This chapter includes two published papers. A protocol, published in Systematic Reviews in 

May 2014; and a systematic review, accepted for publication by Obesity Reviews in October 

2015. 

 

  



 68 

4.2 PUBLICATION: TRENDS IN CHILD AND ADOLESCENT OBESITY PREVALENCE 

ACCORDING TO SOCIOECONOMIC POSITION: PROTOCOL FOR A SYSTEMATIC 

REVIEW 
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PROTOCOL Open Access
Trends in child and adolescent obesity
prevalence according to socioeconomic position:
protocol for a systematic review
Alexandra Chung1,2, Kathryn Backholer1, Evelyn Wong1, Claire Palermo3, Catherine Keating1 and Anna Peeters1*
Abstract

Background: Obesity is a significant public health issue and is socially patterned, with greater prevalence of obesity
observed in the most socioeconomically disadvantaged groups. Recent evidence suggests that the prevalence of
childhood obesity is levelling off in some countries. However, this may not be the case across all socioeconomic
strata. The aim of this review is to examine whether trends in child and adolescent obesity prevalence since 1990
differ according to socioeconomic position in developed countries.

Methods: An electronic search will be conducted via Ovid Medline, Embase, Cumulative Index to Nursing and
Allied Health Literature, Scopus and Cochrane Collaboration to identify articles that report trends in obesity
prevalence in children and adolescents according to socioeconomic position. We will also search grey literature
databases including the Virtual Library for Public Health and the System for Information on Grey Literature, as well
as websites from relevant organisations. Articles that report on a series of cross sectional studies; describe one or
more measure of obesity with data recorded at two or more time points since 1990; and report trends by at least
one indicator of socioeconomic position will be included. Quality of included studies will be evaluated according to
criteria that consider both internal and external validity. Descriptive analysis will be performed to examine trends
since 1990 in childhood obesity prevalence according to socioeconomic position.

Discussion: The review will provide a picture of change over time in developed countries of childhood obesity
prevalence across socioeconomic strata and identify whether changes in childhood obesity prevalence are
experienced equally across socioeconomic groups.

Systematic review registration: PROSPERO CRD42014007625.

Keywords: Trends, Socioeconomic position, Childhood, Adolescence, Obesity
Background
It is well recognised that childhood obesity is a significant
public health issue, with adverse physical and psycho-
logical effects that persist beyond childhood into the adult
years [1]. After decades of rapid increase [2], it appears
that childhood obesity prevalence in developed countries
is starting to plateau. Reviews of international evidence
have shown that the prevalence of obesity in children and
adolescents is stabilising in countries including Australia,
Japan, France, the UK and US [3,4]. However, evidence
* Correspondence: anna.peeters@bakeridi.edu.au
1Obesity and Population Health, Baker IDI Heart and Diabetes Institute, Level 4,
99 Commercial Road, Melbourne VIC 3004, Australia
Full list of author information is available at the end of the article

© 2014 Chung et al.; licensee BioMed Central
Commons Attribution License (http://creativec
reproduction in any medium, provided the or
Dedication waiver (http://creativecommons.or
unless otherwise stated.
also suggests that such progress may not have been shared
among children across all socioeconomic groups [4,5].
An international systematic review published in 2010

[4] examined obesity prevalence trends and reported level-
ling off of the obesity epidemic in recent years. Heterogen-
eity in obesity trends were reported across socioeconomic
strata, with levelling of obesity prevalence less apparent
for more disadvantaged socioeconomic groups [4]. How-
ever, the authors noted that trends by socioeconomic
strata were only explored in a small number of their inclu-
ded studies [4]. Individual studies reporting the impact of
socioeconomic position (SEP) on obesity prevalence
provided mixed results. Studies from Australia [5] and
England [6] reported socioeconomic differences in obesity
Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
g/publicdomain/zero/1.0/) applies to the data made available in this article,

http://www.crd.york.ac.uk/PROSPERO/DisplayPDF.php?ID=CRD42014007625
mailto:anna.peeters@bakeridi.edu.au
http://creativecommons.org/licenses/by/4.0
http://creativecommons.org/publicdomain/zero/1.0/


Chung et al. Systematic Reviews 2014, 3:52 Page 2 of 4
http://www.systematicreviewsjournal.com/content/3/1/52
trends among children and adolescents, while evidence
from France [7,8] did not show a difference. With a
specific focus on SEP and childhood obesity, this review
will capture additional data, including papers published
since 2010, to allow greater understanding of trends in the
prevalence of obesity by SEP.
Further investigation is warranted, particularly because

of the existing excess burden of obesity in children in a
lower SEP. Given the health risks associated with excess
weight, and the observed socioeconomic patterning in
chronic diseases, if trends in obesity prevalence are not
improving at the same rate across socioeconomic groups,
this will likely lead to further inequalities across a range of
health and wellbeing outcomes. Understanding the differ-
ences between subgroups of the population is critical to
ensuring policy makers can make informed decisions as to
where preventive efforts should be focused. This is par-
ticularly important in light of evidence that demonstrates
differential effectiveness of a number of obesity prevention
interventions according to SEP [9].
The aim of this review is to examine whether trends

in child and adolescent obesity prevalence since 1990
differ according to socioeconomic position in developed
countries.

Methods
Literature search strategy
The search strategy will include searches of the following
electronic databases: Ovid Medline, Embase, Cumulative
Index to Nursing and Allied Health Literature, Scopus
and Cochrane Collaboration. Databases will be searched
for articles published between January 1990 and Febru-
ary 2014. We will also search grey literature databases
including the Virtual Library for Public Health and the
System for Information on Grey Literature, as well as
websites from relevant organisations. Finally, we will
hand-search reference lists of all included articles. As a
proxy for developed countries, we will focus the search
on literature from countries that are members of the
Table 1 Search terms

Concept Search terms

Overweight, obesity MeSH terms: overweight/obesity/body mass index/F
body weight, waist circumference, waist hip ratio, a

Socioeconomic position MeSH term: Socioeconomic factors/ Free-text terms:
socioeconomic status, socioeconomic gradient, soc
disadvantage*, poverty, income, employment statu
health inequalit*

Childhood MeSH terms: child/child, preschool/adolescent/ Free

OECD countries MeSH term: developed countries/MeSH exp & Free-t
Canada, Chile, Czech Republic, Denmark, England, E
Ireland, Israel, Italy, Japan, Korea, Luxembourg, Mex
Slovakia, Slovenia, Spain, Sweden, Switzerland, Turk

OECD, Organisation for Economic Co-operation and Development.
Organisation for Economic Co-operation and Develop-
ment (OECD).

Search terms
Search terms will include relevant medical subject head-
ings (MeSH) and keywords in the title, abstract and text
for terms including overweight, obesity, socioeconomic
position, children and OECD member countries (see
Table 1). The search will be limited to studies published
in English since 1990.

Inclusion criteria
Articles will be included if they report socioeconomic
trends in the prevalence of obesity in children and/or
adolescents aged 2 to 18 years from at least two time
points since 1990. Socioeconomic markers could include
one or more family- (parent education, parent occupation,
family income) or area-level (household postcode, school
or neighbourhood socioeconomic index) indicator. Obes-
ity markers will include at least one measured or self
reported anthropometric measure (weight and height,
body mass index (BMI), BMI z-scores, height and weight
plotted on growth charts/percentile charts, waist circum-
ference, waist to hip ratio, percentage body fat, skinfold
thickness). Only studies from OECD member coun-
tries (chosen as a proxy for developed countries) will be
included.

Exclusion criteria
Cohort studies that report time trends not independent of
aging will be excluded. Clinical studies, obesity interven-
tion or treatment studies and studies conducted among
single or high-risk groups such as low socioeconomic pop-
ulations or ethnic minorities will be excluded.

Study selection
The initial screening of titles and abstracts will be com-
pleted independently by two authors. Full text articles
will then be retrieved and assessment against inclusion
ree-text terms: overweight, obesity, body mass index, BMI,
diposity, anthropometric

socioeconomic factors, socioeconomic, socio-economic,
ial class, social gradient, social inequalit*, inequalit*, disparit*,
s, education* status, educational attainment, deprivation,

text terms: child*, adolesc*, school

ext for each OECD member country (America, Australia, Austria, Belgium,
stonia, Finland, France, Germany, Great Britain, Greece, Hungary, Iceland,
ico, Netherlands, new Zealand, Norway, Poland, Portugal, Slovak Republic,
ey, United Kingdom, United States)
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criteria and data extraction will be conducted independ-
ently by two authors, using an electronic spreadsheet.
Any discrepancies will be resolved through discussion
with a third author.

Data extraction
From the included publications we will extract, where
available: author; journal; year of publication; location of
study (country/state/city); survey years and time points
of data collection; sample population (national survey/
community survey/school); sample size; response rate or
participation rate; age of population; measure of over-
weight and/or obesity and whether this is measured or self
reported; indicator of SEP and whether this is a family- or
area-level marker; any other stratification of results;
descriptive results including time trends and obesity
prevalence according to SEP; results of significance
testing for differences in trends.

Quality assessment
The quality of included studies will be evaluated inde-
pendently by two authors, according to criteria adapted
from an existing quality assessment tool for quantitative
studies from the Effective Public Health Practice Project
[10]. We will descriptively assess internal and external
validity of included studies with questions on selection
Table 2 Quality assessment

Component Questions Asses

Selection bias Are the individuals selected to participate likely
to be representative of the national population?

• Very

• Som

• Not

• Can

What percentage of selected individuals agreed
to participate?

• 80 t

• 60 t

• Less

• Can

Study design Were study methods comparable over time? • Yes

• No

• Can

Confounders Were confounders (age, sex, race/ethnicity)
controlled for in study design or analysis?

• Yes

• No

• Can

Data collection
methods

Was anthropometry measured (as opposed
to self reported)?

• Yes

• No

• Can

Analyses Are the statistical analyses appropriate to
detect differences by SEP?

• Yes

• No

• Can

SEP, socioeconomic position.
bias, study design, confounders, data collection and data
analysis (see Table 2). We will perform a sensitivity ana-
lysis to evaluate the potential effect of study quality on
our conclusions by repeating our analysis on only those
studies with high quality ratings for all components.

Data synthesis
We will report on trends in child and adolescent obesity
prevalence according to SEP and discuss whether trends
are homogenous across the socioeconomic strata. Where
trends have been reported by more than one marker of
SEP we will preferentially select the marker of SEP that
is found to be most common among included articles
for our primary analysis. Secondary analysis will consider
other reported SEP measures to examine any differences
in findings according to SEP measure used. Secondary
analysis will also be undertaken to explore any additional
available obesity-related outcome data (for example, BMI)
to examine the continuous relationship between SEP and
excess weight.
We will generate summary tables, firstly using crude

data on prevalence from all articles and then, where data
are available, we will table results of studies that have
undertaken significance testing of differences in trends.
Analyses will be conducted to examine overall trends as
well as trends over specific time periods. We will also
sment Ratings

likely Studies that are very likely to be representative and have
greater than 80% participation will be rated as strong.

ewhat likely

likely

not tell

o 100%

o 79%

than 60%

’t tell

Studies with comparable methods over time will be
rated as strong.

not tell

Studies that control for confounding will be rated
as strong.

not tell

Studies where anthropometry was measured will
be rated as strong.

not tell

Studies that have performed analyses to detect
differences by SEP will be rated as strong.

not tell
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analyse variations in findings according to country, age
group (childhood, adolescence) and sex, and will discuss
trends in terms of both absolute and relative inequalities
where possible.

Discussion
In this review we will examine studies of child and
adolescent obesity prevalence published since 1990 in
order to analyse and compare trends across different
socioeconomic strata. The findings will provide a com-
prehensive picture of recent trends in child and adoles-
cent obesity prevalence in developed countries according
to SEP, contributing to a greater understanding of the
relationship between SEP and childhood obesity. Further,
the review will provide evidence to help understand any
socioeconomic disparities in childhood obesity trends and
reveal if current reporting of the recent plateau in obesity
prevalence masks important differences across the socio-
economic strata. In so doing the findings of this review
will contribute to evidence-based policy making including
policy decisions to reduce obesity-related inequalities.

Abbreviations
BMI: body mass index; OECD: Organisation for Economic Co-operation and
Development; SEP: socioeconomic position.
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Summary
Recent obesity trends in children and adolescents suggest a plateau.However, it is unclear
whether such trends have been experienced across socioeconomic groups. We analysed
whether recent trends in child and adolescent overweight and obesity differ by socioeco-
nomic position (SEP) across economically advanced countries. Eligible studies reported
overweight andobesity prevalence in children and/or adolescents (2–18years), for at least
two time points since 1990, stratified by SEP. Socioeconomic differences in trends in child
and adolescent overweight and obesity over timewere analysed. Differences in trends be-
tween SEP groups were observed across a majority of studies. Over half the studies indi-
cated increasing prevalence among low SEP children and adolescents compared to a third
of studies among children and adolescents with a high SEP. Around half the studies indi-
cated widening socioeconomic inequalities in overweight and obesity. Since 2000 a ma-
jority of studies demonstrated no change or a decrease in prevalence among both high
and low SEP groups. However around 40% of studies indicated widening of socioeco-
nomic inequalities post-2000.While our study provides grounds for optimism, socioeco-
nomic inequalities in overweight and obesity continue to widen. These findings highlight
the need for greater consideration of different population groups when implementing
obesity interventions. © 2015 World Obesity

Keywords: Adolescent, child, obesity, socio-economic position, trends.

obesity reviews (2016) 17, 276–295
Introduction

Childhood obesity rates have increased rapidly in recent
decades, particularly, but not only, in developed countries
(1–3). Globally the prevalence of childhood overweight
and obesity is high,(4,5) and the health consequences are
significant. Obese children are likely to remain obese as
adults,(6) and the consequences of overweight and obesity
in childhood, including adverse physical and psychologi-
cal effects, are likely to persist into adulthood (7,8).

In economically advanced countries obesity is socially
patterned whereby individuals with a lower socioeconomic
position (SEP) are more likely to be overweight and obese
than individuals with a higher SEP (2,9). Such inequalities
in the prevalence of obesity are likely to contribute to socio-
economic inequalities in health more broadly (10,11).

Emerging evidence indicates a plateau in childhood
obesity prevalence (4,12,13); however, it remains to be un-
derstood whether such a plateau in obesity is experienced
by children from all socioeconomic backgrounds. To date,
analysis of socioeconomic differences in trends in child
and adolescent obesity has been limited. Conclusions based
on total population data can be quite different to those
made from analyses according to SEP (11) and may mask
important differences between subgroups (13,14).
© 2015 World Obesity



Table 1 Medline search strategy

1. overweight.mp. or Overweight/
2. obesity.mp. or Obesity/
3. body mass index.mp. or Body Mass Index/
4. Pediatric Obesity/

Child obesity trends and socio-economic position 277obesity reviews
The aim of this review was to systematically examine
published literature to identify whether trends in over-
weight and obesity prevalence differ according to SEP
among children and adolescents in economically ad-
vanced countries.
5. Body Weight/
6. Waist Circumference/
7. Waist-Hip Ratio/
8. Adiposity/
9. Anthropometry/
10. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9
11. Socioeconomic Factors/
12. Social Class/
13. Poverty/
14. Income/
Methods

Protocol

A protocol for this review has been published (15) and
registered with PROSPERO (16).
15. Employment/
16. Educational Status/
17. socioeconomic status.mp.
18. socioeconomic gradient.mp.
19. social gradient.mp.
20. inequalit*.mp.
21. 11 or 12 or 13 or 14 or 15 or 16 or 17 or 18 or 19 or 20
22. Child/
23. Child, Preschool/
24. Adolescent/
25. child*.mp.
26. adolesc*.mp.
27. 22 or 23 or 24 or 25 or 26
28. Developed Countries/
29. Australia.mp. or exp Australia/
30. Austria.mp. or exp Austria/
31. Belgium.mp. or exp Belgium/
32. Canada.mp. or exp Canada/
33. Chile.mp. or exp Chile/
34. Czech Republic.mp. or exp Czech Republic/
35. Denmark.mp. or exp Denmark/
36. Estonia.mp. or exp Estonia/
37. Finland.mp. or exp Finland/
38. France.mp. or exp France/
39. Germany.mp. or exp Germany/
40. Greece.mp. or exp Greece/
41. Hungary.mp. or exp Hungary/
42. Iceland.mp. or exp Iceland/
43. Ireland.mp. or exp Ireland/
44. Israel.mp. or exp Israel/
45. Italy.mp. or exp Italy/
46. Japan.mp. or exp Japan/
47. Korea.mp. or exp Korea/
48. Luxembourg.mp. or exp Luxembourg/
49. Mexico.mp. or exp Mexico/
50. Netherlands.mp. or exp Netherlands/
51. New Zealand.mp. or exp New Zealand/
52. Norway.mp. or exp Norway/
53. Poland.mp. or exp Poland/
54. Portugal.mp. or exp Portugal/
55. Slovak Republic.mp. or exp Slovakia/
56. Slovenia.mp. or exp Slovenia/
57. Spain.mp. or exp Spain/
58. Sweden.mp. or exp Sweden/
59. Switzerland.mp. or exp Switzerland/
60. Turkey.mp. or exp Turkey/
61. United States.mp. or exp United States/
Search methodology and study eligibility

Electronic searches of five databases (OVID Medline,
Embase, CINAHL, Scopus and Cochrane Library) were
conducted through to February 2015.

Search terms included relevant medical subject headings
(MeSH) and keywords in the title, abstract and text for
terms including overweight, obesity, SEP, children and
Organisation for Economic Co-operation and Development
(OECD) member countries (used as a proxy for economi-
cally advanced countries). The search was limited to retrieve
studies published since 1990 and only in English. The
Medline search strategy is presented in Table 1. This was
adapted as required for each database.

Eligible studies included those that reported overweight
and/or obesity prevalence in children and/or adolescents
aged 2–18 years for at least two time points since 1990
stratified by SEP. Studies that pooled data over a period of
time just prior to but including 1990 were also eligible (for
example the United States National Health and Nutrition
Examination Survey [NHANES] time point of 1988–2004
was included). Studies reporting socioeconomic differences
in trends over time in child and/or adolescent obesity preva-
lence since 1990 were also eligible for inclusion.

Obesity markers included measured or self-reported
anthropometrics (weight and height, BMI, BMI z-scores,
height and weight plotted on growth charts/percentile
charts, waist circumference, waist to hip ratio, percentage
body fat, skinfold thickness). Socioeconomic markers in-
cluded one or more family- (parent education, parent occu-
pation, family income) or area-level (household postcode,
school or neighbourhood socioeconomic index) indicator.
Only studies reporting on economically advanced countries
were eligible.

Cohort studies reporting time trends within a study pop-
ulation were ineligible. Clinical studies, obesity intervention
or treatment studies and studies conducted among single or
high risk groups such as low socioeconomic populations or
ethnic minorities were also ineligible.
© 2015 World Obesity 17, 276–295, March 2016



62. 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40
or 41 or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53 or
54 or 55 or 56 or 57 or 58 or 59 or 60 or 61
63. 10 and 21 and 27 and 62
64. limit 63 to yr = ‘1990–2014’
65. limit 64 to English language

Table 1 (Continued)

278 Child obesity trends and socio-economic position obesity reviews
Study selection, data extraction and quality
appraisal

The initial screening of titles and abstracts for eligibility
and subsequent assessment of full text articles against
eligibility criteria was conducted independently by two
authors, with any discrepancies resolved through dis-
cussion with a third author. Reference lists of full text
articles were hand searched for further relevant studies.
Data extraction from eligible studies was conducted in
duplicate using a standard form. Data items recorded
included author; journal; year of publication; location
of study; survey years and data collection time points;
sample size; response rate; age of population; measure
of obesity and whether this was measured or self re-
ported; indicator of SEP; any other stratification of re-
sults (e.g. age, sex, ethnicity, rural/urban); descriptive
results including obesity prevalence according to SEP
and associated time trends; results of statistical testing
for differences in trends between SEP groups. The au-
thors of three studies were contacted with requests for
additional data, and all provided the requested data
for inclusion in our analyses.

Where more than one article reported on a particular
dataset (for example the NHANES data) we preferentially
included the article that presented data up to the most recent
timepoint; for the largest age range; for overweight and
obese combined; and that reported statistical tests for differ-
ences in trends between SEP groups.

The quality of studies was assessed independently by
two authors, according to criteria adapted from an
existing quality assessment tool for quantitative studies
from the Effective Public Health Practice Project (EPHPP)
(17). We carried out descriptive assessment of internal and
external validity of included studies with questions on
selection bias, study design and data collection methods.
Because of the heterogeneity in the exposures and out-
comes reported across studies, we did not examine risk
of publication bias.
Data analysis

We analysed socioeconomic differences in overweight and
obesity trends over time. Where study authors conducted
statistical analyses to determine differences in trends over
17, 276–295, March 2016
time between SEP groups, we report on conclusions from
those analyses. Our first preference was to make conclu-
sions from interaction tests for differences in trends by
SEP. In the absence of interaction tests we looked for other
statistical tests that enabled detection of differences in trends
according to SEP (such as significance testing of trends
within SEP groups).

Where authors did not perform statistical analyses for dif-
ferences in trends by SEP, we referred to point prevalence
data where available, and calculated the magnitude of abso-
lute change in overweight and obesity prevalence over time
between the highest and lowest SEP groups to examine
whether trends differed according to SEP. If the absolute dif-
ference in change over time was 2% or greater, we classified
this as a between group difference. For those studies where
we calculated absolute change over time, we tested both
1% and 2% absolute differences as cut-offs for difference
in trends. In the final analyses we elected to apply the more
conservative cut-off of a 2% absolute difference.

Neither statistical analyses of trends, nor point prevalence
data were available for two studies. In these instances, we
have reported on data presented in graphs and/or conclu-
sions made by study authors.

Where studies reported on overweight and obesity com-
bined, and obesity, we preferentially analysed data on over-
weight and obesity combined. Where studies reported on
overweight excluding obesity, and obesity, we analysed data
on obesity.

Subgroup analyses

We conducted subgroup analyses to examine socioeconomic
differences by SEP across age and sex subgroups where
stratification allowed. We also conducted subgroup analy-
ses for those studies that reported trends post-2000 to ex-
amine socioeconomic differences in overweight and obesity
prevalence in recent years. Methods were as for our primary
analysis.

Sensitivity analyses

We performed sensitivity analyses to assess the robustness
of our findings by analysing results for studies that con-
ducted interaction tests for differences in trends by SEP,
and for studies that received a strong or moderate quality
assessment rating.

Results

Study selection

The database search identified 6057 potentially relevant ti-
tles of which 42 were identified as eligible for inclusion in
this review. However, several studies utilized common na-
tional datasets, resulting in multiple reports of the same
study populations. For this reason, 12 of the 42 eligible
studies were excluded (18–29), and trends in child and
© 2015 World Obesity
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adolescent obesity were analysed and reported for 30
unique study populations. The process for study selection
is outlined in Fig. 1.
Study characteristics

Key characteristics of all included studies are displayed in
Table 2.

Descriptive results of all included studies are provided in
Appendix 1.

Our review included 30 studies, representing 15 coun-
tries. Fourteen studies reported on national data, and 16
reported on state or local level data. Thirteen studies re-
ported trends in overweight and obesity among children
and adolescents, nine reported on children only and eight
on adolescents only. The mean period of time for which
trends were analysed was 9.7 years. However time periods
varied greatly across studies, with 5 years the shortest time
period studied and 17 years the longest. The earliest time
point included in the analysis was 1988, and the most re-
cent was 2011. Of the 30 included studies, five were rated
as strong, 18 as moderate and seven as weak according to
our quality assessment.

There was limited consistency in the key adiposity and
SEP indicators described in included studies. Obesity was
most commonly determined using either measured or self
Figure 1 Study selection flow chart.

© 2015 World Obesity
reported height and weight to calculate BMI and then cate-
gorized as overweight or obese according to one of a num-
ber of reference cut offs. Continuous measures, including
BMI, waist circumference and skinfolds, were reported in
a small number of studies. SEP was measured in several dif-
ferent ways, at both the family (parent education, income or
occupation), and area-level (school or neighbourhood so-
cioeconomic status). A small number of studies reported
overweight and obesity by both family- and area-level indi-
cators of SEP. For consistency we preferentially analysed
data reported by family-level SEP.
Inverse associations between SEP and overweight and

obesity were observed among 72% of studies across all time
points. That is, lower SEP was associated with a higher
prevalence of overweight or obesity. A further 14% of stud-
ies reported associations that shifted from positive to inverse
over time. A further 7% of studies reported positive associ-
ations between SEP and obesity, and 7% reported no clear
associations between SEP and obesity.
Ten studies reported statistical tests that assessed socio-

economic differences in obesity trends between SEP groups;
seven studies reported statistical tests within SEP groups
that enabled a conclusion on socioeconomic differences in
obesity trends between SEP groups; 11 reported point prev-
alence data that we analysed to determine absolute differ-
ence in trends between the lowest and highest SEP groups;
17, 276–295, March 2016



T
ab

le
2

D
es

cr
ip
tio

n
of

in
cl
ud

ed
st
ud

ie
s

S
tu
d
y

C
ou

nt
ry

Ti
m
e
p
er
io
d
^

P
op

ul
at
io
n
ch

ar
ac

te
ris

tic
s

S
am

p
le

si
ze

#
O
b
es

ity
m
ea

su
re

S
E
P
m
ea

su
re

Q
ua

lit
y
ra
tin

g

B
ab

ey
et

al
.

U
ni
te
d
S
ta
te
s

20
01

–
20

07
12

–
17

ye
ar

ol
d
s
C
al
ifo

rn
ia

n
=
17

,5
35

O
ve

rw
ei
g
ht

an
d
ob

es
ity

(s
r)

Fa
m
ily

(f
am

ily
in
co

m
e)

W
ea

k
20

01
:n

=
5,
85

8
20

03
:n

=
4,
01

0
20

05
:n

=
4,
02

9
20

07
:n

=
3,
63

8
B
er
g
er

et
al
.

U
ni
te
d
S
ta
te
s

20
06

–
20

11
5
to

14
ye

ar
ol
d
s
N
ew

Y
or
k
C
ity

n
=
94

7,
76

5
O
b
es

ity
(m

)
A
re
a
(s
ch

oo
l

ne
ig
hb

ou
rh
oo

d
p
ov

er
ty
)

M
od

er
at
e

B
ol
es

et
al
.

U
ni
te
d
S
ta
te
s

20
03

–
20

11
S
ch

oo
lg

ra
d
es

K
,1

,3
,5

,7
n
=
15

2,
80

3
O
b
es

ity
(m

)
A
re
a
(p
ro
p
or
tio

n
st
ud

en
ts

en
ro
lle
d
in

sc
ho

ol
lu
nc

h
p
ro
g
ra
m
)

W
ea

k
20

03
:n

=
16

,9
09

A
nc

ho
ra
g
e,

A
la
sk
a

20
04

:n
=
17

,5
06

20
05

:n
=
17

,6
07

20
06

:n
=
18

,8
13

20
07

:n
=
20

,2
02

20
08

:n
=
20

,4
07

20
09

:n
=
20

,4
81

20
10

:n
=
20

,8
78

B
on

ve
cc

hi
o
et

al
.

M
ex

ic
o

19
88

–
20

06
2
to

18
ye

ar
ol
d
s

n
=
62

,4
94

O
ve

rw
ei
g
ht

an
d
ob

es
ity

(m
)

Fa
m
ily

(li
vi
ng

co
nd

iti
on

s
in
d
ex

[h
ou

se
ho

ld
ch

ar
ac

te
ris

tic
s]
)

M
od

er
at
e

19
99

:n
=
19

,3
53

N
at
io
na

ls
ur
ve

y
20

06
:n

=
33

,4
59

B
ru
nt

et
al
.

S
ou

th
W
al
es

19
95

–
20

05
3
ye

ar
ol
d
s

n
=
35

,5
60

O
ve

rw
ei
g
ht

an
d
ob

es
ity

(m
)

A
re
a
(T
ow

ns
en

d
M
at
er
ia
lD

ep
riv

at
io
n
In
d
ex

)
M
od

er
at
e

19
95

:n
=
2,
84

6
S
ou

th
W
al
es

19
96

:n
=
3,
84

0
19

97
:n

=
3,
49

7
19

98
:n

=
3,
39

6
19

99
:n

=
3,
09

4
20

00
:n

=
3,
33

9
20

01
:n

=
3,
34

5
20

02
:n

=
2,
99

6
20

03
:n

=
2,
99

9
20

04
:n

=
3,
09

7
20

05
:n

=
3,
11

1
D
el
va

et
al
.

U
ni
te
d
S
ta
te
s

19
93

–
20

03
S
ch

oo
lg

ra
d
es

8,
10

,1
2

n
=
16

2,
16

2
O
ve

rw
ei
g
ht

(s
r)

Fa
m
ily

(p
ar
en

te
d
uc

at
io
n)

M
od

er
at
e

N
at
io
na

ld
at
a

D
ol
lm

an
&
P
ilg

rim
A
us

tr
al
ia

19
97

–
20

02
11

ye
ar

ol
d
s

n
=
2,
41

5
B
M
I,
w
ai
st

ci
rc
um

fe
re
nc

e,
sk
in
fo
ld

(m
)

A
re
a
(s
ch

oo
lS

E
P
)

M
od

er
at
e

19
97

:n
=
1,
42

3
S
ou

th
A
us

tr
al
ia

20
02

:n
=
99

2
Fr
ed

er
ic
k
et

al
.

U
ni
te
d
S
ta
te
s

19
88

–
20

11
12

to
17

ye
ar

ol
d
s

n
=
10

5,
52

4
O
b
es

e
(m

&
sr
)

Fa
m
ily

(p
ar
en

te
d
uc

at
io
n)

M
od

er
at
e

N
at
io
na

ld
at
a

G
ro
ss

et
al
.

Is
ra
el

19
67

–
20

03
17

-y
ea

r-
ol
d
m
al
es

n
=
1,
14

0,
93

7
O
b
es

e
(m

)
A
re
a
(S
E
P
of

re
si
d
en

ce
)

S
tr
on

g
N
at
io
na

ld
at
a

H
ar
d
y
et

al
.

A
us

tr
al
ia

19
85

–
20

10
6
to

16
ye

ar
ol
d
s

19
97

:n
=
5,
51

8
O
b
es

e
(m

)
A
re
a
(S
E
IF
A
–
S
E
P
of

p
os

tc
od

e
of

re
si
d
en

ce
)

W
ea

k
20

04
:n

=
5,
40

2
N
ew

S
ou

th
W
al
es

20
10

:n
=
8,
05

8

280 Child obesity trends and socio-economic position obesity reviews
© 2015 World Obesit17, 276–295, March 2016
 y



T
ab

le
2.

(C
on

tin
ue

d)

S
tu
d
y

C
ou

nt
ry

Ti
m
e
p
er
io
d
^

P
op

ul
at
io
n
ch

ar
ac

te
ris

tic
s

S
am

p
le

si
ze

#
O
b
es

ity
m
ea

su
re

S
E
P
m
ea

su
re

Q
ua

lit
y
ra
tin

g

K
au

tia
in
en

et
al
.

Fi
nl
an

d
19

79
–
20

05
12

to
18

ye
ar

ol
d
s
N
at
io
na

l
su

rv
ey

19
93

:n
=
8,
18

9
O
ve

rw
ei
g
ht

an
d
ob

es
ity

(s
r)

Fa
m
ily

(m
ot
he

r’s
ed

uc
at
io
n
le
ve

l)
M
od

er
at
e

19
95

:n
=
8,
38

2
20

05
:n

=
6,
50

3
K
irc

he
ng

as
te

ta
l.

A
us

tr
ia

19
85

–
20

00
18

-y
ea

r-
ol
d
m
en

n
=
13

0,
23

5
O
ve

rw
ei
g
ht

an
d
ob

es
ity

(m
)

Fa
m
ily

(e
d
uc

at
io
n
le
ve

lo
f

in
d
iv
id
ua

l)
S
tr
on

g
19

90
:n

=
47

,4
59

N
at
io
na

ld
at
a

19
95

:n
=
39

,2
72

20
00

:n
=
43

,5
04

Li
or
et

et
al
.

Fr
an

ce
19

98
–
20

07
3
to

14
ye

ar
s
ol
d

n
=
1,
03

0
O
ve

rw
ei
g
ht

an
d
ob

es
ity

(s
r)

Fa
m
ily

(o
cc

up
at
io
n
of

he
ad

of
ho

us
eh

ol
d
)

W
ea

k
N
at
io
na

ls
ur
ve

y
M
ay

et
al
.

U
ni
te
d
S
ta
te
s

19
99

–
20

10
2
to

17
ye

ar
ol
d
s

19
99

–
20

02
:n

=
6,
08

1
to

7,
29

3
O
b
es

ity
(m

)
Fa

m
ily

(e
d
uc

at
io
n
le
ve

lo
fh

ea
d

of
ho

us
eh

ol
d
)

M
od

er
at
e

N
at
io
na

ls
ur
ve

y
20

03
–
20

06
:n

=
6,
08

1
to

7,
29

3
20

07
–
20

10
:n

=
6,
08

1
to

7,
29

3
M
ol
le
r
et

al
.

D
en

m
ar
k

19
97

–
20

04
8
to

10
ye

ar
ol
d
s
O
d
en

se
n
=
98

2
O
ve

rw
ei
g
ht

(in
cl
ud

in
g

ob
es

ity
)
(m

)
Fa

m
ily

(p
ar
en

to
cc

up
at
io
n)

M
od

er
at
e

19
97

–
19

98
:n

=
55

9
20

03
–
20

04
:n

=
42

3
N
ic
ho

ls
et

al
.

A
us

tr
al
ia

19
99

–
20

07
2
an

d
3.
5
ye

ar
ol
d
s
V
ic
to
ria

n
=
22

5,
43

0
O
ve

rw
ei
g
ht

an
d
ob

es
ity

(m
)

A
re
a
(S
E
IF
A
–
S
E
P
of

p
os

tc
od

e
of

re
si
d
en

ce
)

W
ea

k
I9
99

:n
=
9,
31

0
20

00
:n

=
13

,6
12

20
01

:n
=
18

,5
06

20
02

:n
=
22

,8
21

20
03

:n
=
26

,3
33

20
04

:n
=
29

,7
64

20
05

:n
=
32

,9
55

20
06

:n
=
34

,7
72

20
07

:n
=
37

,3
57

O
’D
ea

&
D
ib
le
y

A
us

tr
al
ia

20
00

–
20

06
6
to

18
ye

ar
ol
d
s

N
at
io
na

ls
ur
ve

y
n
=
9,
34

3
O
ve

rw
ei
g
ht

an
d
ob

es
e
(m

)
A
re
a
(s
ch

oo
lS

E
S
)

S
tr
on

g
20

00
:n

=
3,
81

9
20

06
:n

=
5,
52

4
O
’D
ea

et
al
.

A
us

tr
al
ia

20
04

–
20

09
9
to

12
ye

ar
ol
d
s
N
ew

S
ou

th
W
al
es

n
=
1,
08

8
O
ve

rw
ei
g
ht

an
d
ob

es
ity

(m
)

A
re
a
(s
ch

oo
lS

E
S
)

M
od

er
at
e

20
04

:n
=
59

0
20

09
:n

=
49

8
R
ob

b
in
s
et

al
.

U
ni
te
d
S
ta
te
s

20
06

–
20

10
5
to

18
ye

ar
ol
d
s

P
hi
la
d
el
p
hi
a,

P
en

ns
yl
va

ni
a

n
=
47

7,
72

5
O
b
es

ity
(m

)
A
re
a
(e
lig

ib
ili
ty

fo
r
fr
ee

/r
ed

uc
ed

p
ric

e
sc

ho
ol

m
ea

ls
)

M
od

er
at
e

20
06

–
20

07
:n

=
11

4,
72

1
20

07
–
20

08
:n

=
11

9,
79

3
20

08
–
20

09
:n

=
12

1,
41

3
20

09
–
20

10
:n

=
12

1,
79

8
S
al
an

av
e
et

al
.

Fr
an

ce
20

00
–
20

07
7
to

9
ye

ar
ol
d
s

n
=
2,
59

6
O
ve

rw
ei
g
ht

an
d
ob

es
ity

(m
)

Fa
m
ily

(p
ar
en

to
cc

up
at
io
n)

M
od

er
at
e

20
00

:n
=
1,
58

2
N
at
io
na

ls
ur
ve

y
20

07
:n

=
1,
01

4

(C
on

tin
ue

s)

Child obesity trends and socio-economic position 281obesity reviews
© 2015 World Obesity 17, 276–295, March 2016



T
ab

le
2.

(C
on

tin
ue

d)

S
tu
d
y

C
ou

nt
ry

Ti
m
e
p
er
io
d
^

P
op

ul
at
io
n
ch

ar
ac

te
ris

tic
s

S
am

p
le

si
ze

#
O
b
es

ity
m
ea

su
re

S
E
P
m
ea

su
re

Q
ua

lit
y
ra
tin

g

S
al
ce

d
o
et

al
.

S
p
ai
n

19
87

–
20

07
5
to

15
ye

ar
ol
d
s
N
at
io
na

l
su

rv
ey

n
=
9,
53

5
O
ve

rw
ei
g
ht

an
d
ob

es
ity

(s
r)

Fa
m
ily

(e
d
uc

at
io
n
of

th
e
he

ad
of

ho
us

eh
ol
d
)

M
od

er
at
e

19
95

–
19

97
:n

=
2,
01

3
20

01
:n

=
2,
63

8
20

06
–
20

07
:n

=
4,
88

4
S
jö
b
er
g
et

al
.

S
w
ed

en
20

00
–
20

05
10

ye
ar

ol
d
s
G
ot
eb

or
g

n
=
8,
07

9
O
ve

rw
ei
g
ht

an
d
ob

es
ity

(m
)

A
re
a
(s
oc

io
ec

on
om

ic
ar
ea

in
d
ex

)
M
od

er
at
e

20
00

:n
=
4,
18

8
20

04
:n

=
3,
89

1
S
ke

lto
n
et

al
.

U
ni
te
d
S
ta
te
s

19
88

–
20

04
2
to

19
ye

ar
ol
d
s
N
at
io
na

l
S
ur
ve

y
n
=
6,
16

8
O
b
es

ity
(m

)
Fa

m
ily

(p
ov

er
ty

in
co

m
e
ra
tio

)
M
od

er
at
e

S
m
ith

et
al
.

S
co

tla
nd

19
70

–
20

06
5
an

d
6
ye

ar
ol
d
s

n
=
81

,2
06

O
b
es

ity
(m

)
A
re
a
(S
IM

D
–
m
ea

su
re

of
ne

ig
hb

ou
rh
oo

d
d
ep

riv
at
io
n)

M
od

er
at
e

19
90

–
19

99
:n

=
48

,5
79

G
ra
m
p
ia
ns

R
eg

io
n

20
00

–
20

06
:n

=
32

,6
27

S
ta
m
at
ak

is
et

al
.

E
ng

la
nd

19
95

–
20

07
2
to

18
ye

ar
ol
d
s
N
at
io
na

l
su

rv
ey

nr
O
b
es

ity
(m

)
Fa

m
ily

(o
cc

up
at
io
n
he

ad
of

ho
us

eh
ol
d
)

M
od

er
at
e

S
un

d
b
lo
m

et
al
.

S
w
ed

en
19

99
–
20

03
10

ye
ar

ol
d
s
S
to
ck

ho
lm

C
ou

nt
y

n
=
4,
59

9
O
ve

rw
ei
g
ht

an
d
ob

es
e
(m

)
A
re
a
(a
re
a
S
E
S
)

W
ea

k
19

99
:n

=
2,
41

6
20

03
:n

=
2,
18

3
S
w
ee

tin
g
et

al
.

S
co

tla
nd

19
87

–
20

06
15

ye
ar

ol
d
s

n
=
5,
16

4
O
b
es

ity
(m

)
Fa

m
ily

(o
cc

up
at
io
n
of

he
ad

of
ho

us
eh

ol
d
)

M
od

er
at
e

19
99

:n
=
2,
14

5
C
en

tr
al

C
ly
d
es

id
e

20
06

:n
=
3,
01

9
Th

ib
au

lt
et

al
.

Fr
an

ce
20

04
–
20

11
5
to

6
ye

ar
ol
d
s
B
or
d
ea

ux
C
ity

n
=
14

,2
35

O
ve

rw
ei
g
ht
,i
nc

lu
d
in
g
ob

es
ity

(m
)

A
re
a
(s
ch

oo
lS

E
P
)

S
tr
on

g
20

04
:n

=
2,
00

5
20

05
:n

=
2,
10

0
20

06
:n

=
2,
01

0
20

07
:n

=
1,
95

2
20

08
:n

=
2,
04

0
20

09
:n

=
2,
01

7
20

10
:n

=
2,
11

1
N
or
th
er
n
Ir
el
an

d
19

96
–
20

07
12

to
15

ye
ar

ol
d
s

n
=
5,
13

2
O
ve

rw
ei
g
ht

an
d
ob

es
e
(m

)
Fa

m
ily

(o
cc

up
at
io
n
–
hi
g
he

st
in

ho
us

eh
ol
d
)

S
tr
on

g
19

96
:n

=
2,
48

4
N
at
io
na

ls
ur
ve

y
20

07
:n

=
2,
64

8
Z
ad

zi
ns

ka
et

al
.

P
ol
an

d
19

77
–
20

04
7
to

18
ye

ar
ol
d
s
Lo

d
z

n
=
6,
37

1
O
ve

rw
ei
g
ht

an
d
ob

es
ity

(m
)

Fa
m
ily

(p
ar
en

te
d
uc

at
io
n)

W
ea

k
19

92
:n

=
2,
98

2
20

02
:n

=
3,
38

9

^
Ti
m
e
p
er
io
d
d
es

cr
ib
ed

he
re

in
cl
ud

es
en

tir
e
tim

e
p
er
io
d
re
p
or
te
d
in

st
ud

y,
ou

r
an

al
ys
is

in
cl
ud

ed
on

ly
d
at
a
p
oi
nt
s
p
os

t-
19

90
.

#
W
he

re
av

ai
la
b
le

w
e
ha

ve
sp

ec
ifi
ed

th
e
sa

m
p
le

si
ze

fo
r
ea

ch
of

th
e
tim

e
p
oi
nt
s
in
cl
ud

ed
in

ou
r
an

al
ys
is
.

m
,m

ea
su

re
d
he

ig
ht

an
d
w
ei
g
ht
;n

r,
no

tr
ep

or
te
d
;S

E
IF
A
,s

oc
io
ec

on
om

ic
in
d
ex

es
fo
r
ar
ea

s;
S
E
S
,s

oc
io
ec

on
om

ic
st
at
us

;S
IM

D
,S

co
tti
sh

in
d
ex

of
m
ul
tip

le
d
ep

riv
at
io
n;

sr
,s

el
fr
ep

or
te
d
he

ig
ht

an
d
w
ei
g
ht
.

282 Child obesity trends and socio-economic position obesity reviews

© 2015 World Obesity17, 276–295, March 2016



Child obesity trends and socio-economic position 283obesity reviews
two presented graphed results or described changes in
trends that were interpreted to determine socioeconomic
differences in obesity trends.
Socioeconomic differences in child and adolescent
overweight and obesity over time

Of the 30 included studies, 12 indicated no socioeconomic
differences in overweight and obesity trends over time,
across all age and sex subgroups. Eighteen of the 30 studies
demonstrated differential trends in overweight and obesity
by SEP. Fifteen of these reported trends that demonstrated
some widening in the difference in overweight and obesity
prevalence between SEP groups over time, of which five
demonstrated a mix of widening and no change to the dif-
ference between SEP groups, depending on the age and
sex of subgroups examined. One study reported trends that
indicated some narrowing of the difference in overweight
and obesity prevalence between SEP groups over time,
and a further two reported trends that demonstrated a com-
bination of narrowing and no change to the difference be-
tween SEP, depending on the age and sex of subgroups
examined (Table 3).

Of the studies reporting findings stratified by age,
analysis of socioeconomic differences in overweight and
obesity trends over time indicates widening of the socio-
economic difference among children (in some or all sex
subgroups) in 39% of studies, narrowing (in some or
all sex subgroups) in 15% of studies and no change to
the difference between SEP groups (in all sex subgroups)
in 46% of studies. While among adolescents, results indi-
cate widening (in some or all sex subgroups) in 70% of
studies and no change to the difference between SEP
groups (in all sex subgroups) in 30% of studies. Figure
2 shows the proportion of studies (of those where results
were stratified by age) indicating widening (in some or
all sex subgroups), narrowing (in some or all sex sub-
groups) and no change (in all sex subgroups) to the so-
cioeconomic differences in trends in overweight and
obesity among children and adolescents.

Among children and adolescents with a high SEP 10 stud-
ies demonstrated increases in overweight and obesity preva-
lence across some or all age and sex subgroups. Eleven
studies reported a stabilization of prevalence across all sub-
groups, and eight demonstrated decreasing prevalence in
some or all age and sex subgroups. Among children and ad-
olescents with a low SEP 17 studies demonstrated increases
in overweight and obesity prevalence across some or all age
and sex subgroups. Eight studies reported a stabilization of
prevalence across all subgroups, and four demonstrated de-
creasing prevalence in some or all age and sex subgroups
(Table 3).
© 2015 World Obesity
Subgroup analyses

Time period
The time period sub-analysis included the 11 studies where
all the point prevalence estimates were reported post-2000
and an additional three studies where trends post-2000
could be interpreted from a larger dataset that included data
prior to the year 2000 (Table 4).

Eight of the 14 studies demonstrated differential
trends according to SEP. Of these studies, six studies in-
dicated widening of socioeconomic differences over
time, including four that demonstrated overall widening
and two that demonstrated a mix of widening and no
change to the difference between SEP across subgroups
by sex. Two studies demonstrated narrowing of socio-
economic differences in overweight and obesity trends,
including one that demonstrated a mix of narrowing
and no change to the difference according to sex
subgroups.

Among children and adolescents with a high SEP one
study demonstrated increases in overweight and obesity
prevalence across some or all age and sex subgroups.
Seven studies reported a stabilization of prevalence
across all subgroups, and six demonstrated decreasing
prevalence in some or all age and sex subgroups. Among
children and adolescents with a low SEP five studies
demonstrated increases in overweight and obesity preva-
lence across some or all age and sex subgroups. Six stud-
ies reported a stabilization of prevalence across all
subgroups, and three demonstrated decreasing prevalence
in some or all age and sex subgroups.

Figure 3 shows the proportion of studies indicating in-
creases (in some or all age and sex subgroups), stabilization
(in all age or sex subgroups) and decreases (in some or all
age and sex subgroups) in overweight and obesity trends ac-
cording to SEP for all included studies, and for those studies
reporting only post-2000 data.

Age group
Where study results were stratified by age, we examined so-
cioeconomic differences in overweight and obesity trends by
age group.
Three studies presented results for preschool-aged

children. In one study, socioeconomic differences in
overweight and obesity trends were observed among
pre-school aged children. This study showed a mix of
narrowing and no change to the socioeconomic differ-
ence across age subgroups.
Ten studies reported on socioeconomic differences in

overweight and obesity trends among primary school-aged
children. In six studies, socioeconomic differences in over-
weight and obesity trends were observed. This included
widening of the difference between socioeconomic groups
in five studies, of which two indicated a mix of widening
17, 276–295, March 2016
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and no change to socioeconomic differences in trends; and
one study that indicated a narrowing of the difference be-
tween socioeconomic groups.

Ten studies presented results for secondary school-aged
children. Socioeconomic differences in overweight and obe-
sity trends were observed among secondary-school aged
children in seven studies. All of these demonstrated widen-
ing of the difference between socioeconomic subgroups,
including two studies that showed a mix of widening and
no change to the difference between socioeconomic groups
across sex subgroups.

Ten studies presented results for children and adoles-
cents combined. Socioeconomic differences in overweight
and obesity trends were observed in five of those studies.
Four studies indicated a widening of the socioeconomic
differences over time, including one study that demon-
strated a mix of widening and no change to the differ-
ence; one study demonstrated a mix of narrowing and
no change to the difference between socioeconomic
subgroups.

Sex
Seventeen studies presented results stratified by sex,
allowing us to examine socioeconomic differences in child
and adolescent overweight and obesity by sex in almost
two thirds of included studies. In eight studies socioeco-
nomic differences in overweight and obesity did not differ
by sex. Four studies demonstrated a widening of the socio-
economic difference among boys, but not among girls, and
one study demonstrated a widening of the socioeconomic
difference among girls, but not among boys. One study
demonstrated a narrowing of the socioeconomic difference
among boys but no change to the socioeconomic difference
in overweight and obesity trends among girls. Two studies
reported on boys only, one of which demonstrated a widen-
ing of socioeconomic differences in trends, while the other
demonstrated no change to the socioeconomic differences
in trends. One study reported on adolescent girls, but not
adolescent boys, and demonstrated no change to the socio-
economic differences in overweight and obesity trends over
time.
Sensitivity analyses

To examine the robustness of the findings of this review,
sensitivity analyses were performed using those studies
reporting statistical analyses to detect differences in trends
between SEP groups over time, those studies determined to
be strong or moderate quality and without studies from
the USA to test whether the high number of studies
reporting on data from the USA impacted our findings.

Ten studies reported statistical tests for differences in
trends between SEP groups in the time period since 1990.
Six of these studies (60%) found statistically significant
© 2015 World Obesity



Figure 2 Socioeconomic differences in trends in overweight and obesity in children and adolescents. (Note, Fig. 2 shows the proportion of studies
[grouped according to whether results were stratified by age] indicating widening [in some or all sex subgroups], narrowing [in some or all sex subgroups]
and no change [in all sex subgroups] to the socioeconomic differences in trends in overweight and obesity among children and adolescents).
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differences in trends between low and high SEP groups. In
all cases, these studies indicated a widening of the difference
in overweight and obesity prevalence between socioeco-
nomic groups across some or all sex subgroups. The
remaining four studies (40%) reported no statistically sig-
nificant differences in trends between socioeconomic groups
over time.

Twenty three studies were rated as strong or moderate
according to quality assessment. Of these, 15 (65%) dem-
onstrated differences in overweight and obesity trends ac-
cording to SEP. Thirteen studies indicated some widening,
including nine studies where widening was observed across
all subgroups and four studies where results showed a mix
of widening and no difference between SEP groups across
age and sex subgroups. One study indicated a narrowing
of the difference between socioeconomic groups, and one
indicated a mix of narrowing and no difference across sex
subgroups. Eight studies (35%) indicated no difference in
trends between socioeconomic groups.

Of the 30 included studies, eight were from the USA. We
conducted sensitivity analysis to determine whether this
clustering of studies may have impacted our overall findings
and found that when excluding the eight studies from the
USA the overall conclusions of the review were unaffected.
Discussion

The overall finding of this review is that differences in over-
weight and obesity between socioeconomic groups widened
for half of the populations that were examined. We also
found, for the first time, evidence of improvements in over-
weight and obesity prevalence among high and low SEP
groups of children and adolescents since the year 2000.
However, while fewer than 10% of post-2000 studies indi-
cate continued increases in overweight and obesity among
high SEP children and adolescents, almost one third of
studies demonstrate increases in overweight and obesity
prevalence among children and adolescents with a low SEP.
© 2015 World Obesity
Current literature on trends in overweight and obesity
among children and adolescents includes mixed reports,
with some evidence suggesting rates continue to rise, while
other evidence suggests that overweight and obesity preva-
lence has levelled off (4,12,13). Our review found evidence
of levelling off or improved overweight and obesity preva-
lence among children and adolescents from high SEP
groups in two thirds of included studies but this was ob-
served in fewer than half of the studies for low SEP children
and adolescents, across a number of economically ad-
vanced countries. There are a number of likely reasons
why some studies demonstrate differential trends in over-
weight and obesity, including the stage of economical and
epidemiological development in each country at the time
data was collected and individual country responses to
the childhood obesity. The reasons for such differences
should be teased out further in future research.
Our analyses of trends post-2000 found evidence of level-

ling off or improved overweight and obesity prevalence in
children and adolescents with a high SEP in almost all stud-
ies, while this was seen in around two thirds of studies for
children and adolescents with a low SEP. In each case, level-
ling or improvements in overweight and obesity prevalence
were less apparent among low SEP children and adolescents
compared to children and adolescents with a high SEP. This
may be an indication of diffusion of innovations whereby
individuals with a higher SEP respond to interventions
sooner than individuals with a lower SEP (30). What we
can be sure of is that socioeconomic differences in trends
exist, and importantly, they may be masked in studies where
trends are reported for whole populations without stratifi-
cation by SEP. Two important systematic reviews that
examined the association between SEP and overweight
and obesity illustrate the strengthening association between
low SEP and overweight and obesity in developed countries
(31,32). Our review findings add more recent data to this
literature, also showing strong inverse associations between
SEP and overweight and obesity among children and ado-
lescents in a number of developed countries.
17, 276–295, March 2016
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Strengths and limitations

Strengths of this review include clearly defined eligibility
criteria and a rigorous process for article searching, study
selection and data extraction. Our review identified and ex-
amined a large number of studies, with representation from
a wide range of countries, and analysed overweight and
obesity trends among children and adolescents of all ages.
Importantly, sensitivity analyses corroborate the overall
findings of the review.
Heterogeneity in definitions of obesity and choice of SEP

indicator across included studies poses a potential limitation
to our research. Differences in choice of obesity measure
and definitions of overweight and obesity were apparent
across the studies included in this review. The choice of
SEP indicator also varied across included studies, and a
small number of studies reported findings by more than
one indicator. This wide heterogeneity precluded subgroup
analyses by obesity measure or SEP indicator; as such we
were unable to explore the extent to which these differences
impacted the review findings.
Various methods of reporting socioeconomic differences

in trends, and trends in prevalence, were evident in the stud-
ies examined for this review. For example, one third of the
included studies used statistical testing to determine a signif-
icant change in overweight and obesity trends over time
within each SEP group or to determine differences in these
trends between SEP groups. The majority of other studies
reported point prevalence data that we used to calculate ab-
solute differences in obesity prevalence within and between
SEP groups. For these studies we considered an arbitrary
2% absolute difference in the point prevalence of over-
weight and obesity over time, or between SEP groups, as
meaningful, which may have been conservative as the ma-
jority of these conclusions tended towards no difference.
Unsurprisingly, when using a 1% cut-off many more studies
revealed a widening of overweight and obesity trends be-
tween high and low SEP children and adolescents over time.
Sensitivity analyses of those studies that conducted signifi-
cance testing for socioeconomic differences in trends did
not alter our conclusions.
In this review we report absolute differences in over-

weight and obesity prevalence (that is, the difference in
prevalence between two groups rather than the percent-
age, or relative, difference). Whilst the choice of inequality
measure can result in different conclusions (33,34), we
have focussed on absolute measures of inequality as these
are most relevant for issues and decisions pertaining to
health policy (35,36). Finally, like others reporting find-
ings by SEP, we recognize that our analysis of absolute dif-
ferences between the least and most disadvantaged groups
did not allow for reporting of difference across the socio-
economic gradient, but rather only differences between
the extremes of SEP (32).
17, 276–295, March 2016



Figure 3 Overweight and obesity prevalence trends by socioeconomic position for all included studies and for those studies only reporting on post-2000
data. (Note, Fig. 3 shows the proportion of studies indicating increases [in some or all age and sex subgroups], stabilization and decreases [in some or all
age and sex subgroups] in overweight and obesity trends according to socioeconomic position for all included studies, and for those studies reporting only
post-2000 data).
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Implications and future research

Children from lower socioeconomic groups disproportion-
ately carry the excess burden of obesity. While there is some
evidence of improvements in overweight and obesity,
among both low and high SEP populations, it is now impor-
tant to understand what has contributed to these improve-
ments, to enable action to reduce overweight and obesity
for children and adolescents in all SEP groups. If trends in
obesity prevalence do not improve at the same rate across
socioeconomic groups, this is likely to lead to further in-
equalities across a range of health and wellbeing outcomes.
Efforts to reduce overweight and obesity must seek to
reduce, or at the very least not widen, socioeconomic in-
equalities in weight and health. Future research has a role
to play in ensuring that monitoring of overweight and obe-
sity prevalence and trends and evaluation of the response to
interventions to address overweight and obesity includes
collection and reporting of findings by SEP, else important
disparities may be masked.
Conclusion

Child and adolescent overweight and obesity remains an is-
sue in economically advanced countries. Socioeconomic dif-
ferences in child and adolescent overweight and obesity
trends are evident, and while there are some signs of im-
provement in overweight and obesity prevalence for
children and adolescents from both low and high SEP
groups, in a number of countries inequalities between socio-
economic groups appear to be widening.
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Appendix 1: Findings by country
Australia

O’Dea and Dibley(37) used national data to report on over-
weight (not including obesity) and obesity among 6 to
18 year olds from 2000 to 2006. Authors performed logistic
regression analyses of overweight and obesity prevalence
according to SEP, with survey year included in the analyses.
They reported significant increases in obesity over time
among low SEP children, and no significant increases
among high SEP children.

Dollman and Pilgrim(38) reported on trends in BMI,
waist girth and skinfolds among 11-year-old children in
South Australia from 1997 to 2002. Their results indicate
increasing adiposity among boys and girls over the study
period; however, this was not reported for SEP subgroups.
The authors performed interaction tests to test associations
between survey year, SEP and rates of change in adiposity.
Among girls, results were significant with skinfolds increasing
significantly over time among low, but not high SEP girls. No
significant interactions were seen in BMI or waist circumfer-
ence among girls. Among boys, no interactions between sur-
vey year and SEP were observed for any adiposity measure.

Nichols et al. (39) reported on overweight and obesity
among preschool-aged children from Victoria for the period
1999 to 2007. The authors calculated odds ratios for over-
weight and obesity per year and tested for significance.
Among 2-year-old children, decreases in overweight (in-
cluding obesity) prevalence were not statistically significant
for low or high SEP children. Among 3.5-year-old children,
decreases in overweight (including obesity) were statistically
significant in low and high SEP children. Our analysis of
point prevalence data presented by the authors indicates a
narrowing of socioeconomic differences in overweight (in-
cluding obesity) trends among 3.5 year olds, but no
changes to the differences between SEP subgroups among
2 year olds.

Hardy et al. (40) examined trends in obesity among
children and adolescents from New South Wales for the pe-
riod 1985 to 2010. The authors reported no significant in-
creases in the prevalence of obesity among boys or girls
© 2015 World Obesity
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for the period 1997 to 2010. None of the interactions in the
prevalence of obesity between SEP groups and survey year
were significant.

O’Dea et al. (41) also reported on data from New South
Wales, examining overweight and obesity among nine to
12year olds from 2004 to 2009. Our analyses of their reported
point prevalence data indicated decreasing prevalence of obe-
sity among low SEP children, but no change among high SEP
children.
Austria

Kirchengast et al. (42) used conscript data to describe over-
weight and obesity trends among 18-year-old men across
three regions of Austria from 1985 to 2000. They found as-
sociations between lower socioeconomic status and over-
weight and obesity in each region. According to analysis
of point prevalence data, obesity prevalence increased in
low SEP males in Eastern and Central Austria, but did not
change among high SEP males in the same regions. In West-
ern Austria, obesity prevalence did not change over time in
either SEP subgroup.

Denmark

Moller et al. (43) reported trends in overweight (including
obesity) among Danish children for the period 1997 to
2004. Overweight trends showed little change over time
within both low and high SEP groups. The authors con-
ducted tests for polarization of trends between low and high
SEP boys and girls over time; these were not significant after
post-hoc Bonferroni’s correction.

England

Stamatakis et al. (44) utilized data from the Health Surveys
for England to report on obesity among children and ado-
lescents aged 2 to 18 years from 1995 to 2007. Analysis of
their graphed results indicated increasing obesity prevalence
among primary school children in high and low SEP groups,
with the exception of high SEP girls, for whom obesity
trends appear to flatten. Among adolescents, it appears that
obesity prevalence trends are increasing for both males and
females in low and high SEP groups. It appears that among
both children and adolescents, the socioeconomic differ-
ences in obesity are widening over time.

Finland

In Finland, Kautiainen et al. (45) examined trends in adoles-
cent overweight and obesity from 1979 to 2005. Their find-
ings indicated increasing prevalence of overweight and
obesity among both low and high SEP groups. Our analysis
of the point prevalence data presented by the authors indi-
cates socioeconomic differences in trends among adolescent
girls, where differences have widened over time, and no
differences in trends among boys.
© 2015 World Obesity
France

Lioret et al. (46) examined overweight and obesity among
French children and young adolescents aged 3 to 14 years
over the period 1998 to 2007. Chi-square tests performed
by the authors indicated no significant changes in over-
weight and obesity prevalence over time for high or low
SEP groups.
Salanave et al. (47) examined overweight among

7–9 year olds in France between 2000 and 2007. Chi-
square analyses showed that the changes in overweight
(including obesity) over time were not significant for
any SEP group. Interactions between survey year and
SEP were also not significant.
Thibault et al. (48) reported on overweight among 5- and

6-year-old children in Bordeaux City from 2004 to 2011.
Their results showed statistically significant decreases in
overweight prevalence among high SEP children, but no
change over time among low SEP children.
Israel

Gross et al. (49) used conscript data to describe trends in
obesity among 17-year-old males in Israel from 1967 to
2003. We examined graphed data from 1991 onwards
which illustrated increasing prevalence of overweight
among high and low SEP males over time. The authors
reported that since the mid-1990s, growth in obesity rates
was higher among lower socioeconomic males, leading to
increased socioeconomic differences between high and low
SEP groups.
Mexico

Bonvecchio et al. (50) reported on overweight (not includ-
ing obesity) and obesity trends among children aged 2 to
18 years in Mexico for the period 1988 to 2006. Analysis
of their findings showed no changes in obesity prevalence
among both low and high SEP children aged 2–4 years, in-
creasing obesity among both low and high SEP children
aged 5–11 years, and increasing obesity among low and
high SEP girls aged 12–18 years. No socioeconomic differ-
ences in obesity trends were observed among children aged
2–11 or among girls aged 12 to 18 years. Overweight and
obesity prevalence for boys aged 12 to 18 years were not
reported according to SEP.
Northern Ireland

Whittle et al. (51) reported trends in underweight, over-
weight and obesity among young adolescents in Northern
Ireland for the period 1996 to 2007. Their data illustrated
rising rates of overweight and obesity among low and high
17, 276–295, March 2016
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SEP children. Our analysis of point prevalence data from
this study found socioeconomic differences in trends in
overweight (including obesity) between SEP groups have
widened over time among both girls and boys.
Poland

Zadzinska et al. (52) described underweight, overweight
and obesity among children and adolescents in Poland from
1977 to 2004. Their findings indicated increasing preva-
lence of overweight and obesity among high and low SEP
boys, and decreasing prevalence among low SEP girls with
little change among high SEP girls. Analysis of the point prev-
alence data presented by the authors indicated no socioeco-
nomic differences in trends in overweight and obesity. Of note
is that the authors of the study reported increasing incidence
of underweight in children and adolescents, and describe posi-
tive associations between low SEP and underweight.
Scotland

Smith et al. (53) reported trends in overweight and obesity
among 5- and 6-year-old Scottish children from 1970 to
2006. Graphed trends showed that obesity prevalence in-
creased among low and high SEP children over time. Inter-
action tests for socioeconomic differences in trends were
significant for overweight and obesity.

Sweeting et al. (54) examined obesity prevalence among
15-year-old Scottish adolescents from 1987 to 2006. Their
findings showed increasing overweight and obesity preva-
lence among low and high SEP groups. Our analysis of obe-
sity prevalence data stratified by parent occupation
indicated no socioeconomic differences in obesity trends
over time.
Spain

Salcedo et al. (55) reported point prevalence data for over-
weight and obesity by SEP among children and adolescents
from the Spanish National Health Surveys from 1987 to
2007. Their data indicated increasing prevalence of over-
weight and obesity among low and high SEP children. Anal-
ysis of the point prevalence data from this study indicated
socioeconomic differences in trends in overweight (includ-
ing obesity) among boys aged 5 to 15 years but no differ-
ences in trends among girls of the same age.

Sweden

Sundblom et al. (56) examined overweight and obesity
among 10 year olds in Stockholm County from 1999 to
2003. Point prevalence data presented by authors indicated
increasing obesity prevalence among low SEP boys, and de-
creasing prevalence among high SEP boys, Among girls, no
changes in prevalence were observed over time for either
SEP subgroup.
17, 276–295, March 2016
Sjoberg et al. (57) reported on overweight and obesity
among 10 year olds in Gothenburg for the period 2000 to
2005. Their data indicated no changes in overweight (in-
cluding obesity) trends among low and high SEP boys, and
decreasing trends among low and high SEP girls. The
authors performed interaction tests and found no significant
interactions between linear trends in overweight and obesity
prevalence between socioeconomic groups.
United States

May et al. (58) used NHANES data to report on national
obesity prevalence from 1999 to 2010 for young people
aged 2 to 17 years. Their data showed increasing prevalence
of obesity among low SEP males and females, accompanied
by little change in obesity prevalence among high SEP males
and a decrease in prevalence among high SEP females.
Authors performed interaction tests that showed a widening
of socioeconomic differences in obesity trends among
females, but no changes to the differences between low
and high SEP males over time.

Frederick et al. (59) also reported national trends in ado-
lescent obesity, from the National Survey of Children’s
Health (NSCH) for the period 2003 to 2011. The NSCH
data indicated increasing prevalence of obesity among low
SEP adolescents, accompanied by a stabilization among
high SEP adolescents. Authors performed interaction tests
to examine the differences in obesity trends between SEP
groups and found these to be significant.

Delva et al. (60) reported on overweight (including obe-
sity) among 8th, 10th and 12th grade boys and girls across
the United States from 1993 to 2003. Their results indicated
increasing prevalence of overweight over time for both low
and high SEP populations. Analysis of point prevalence data
found a widening of socioeconomic differences in trends in
overweight for most subgroups examined. Exceptions to
this were seen among 8th grade girls, where no changes to
the differences between low and high SEP subgroups were
seen over time, and among 12th grade boys for whom
socioeconomic differences between low and high SEP
groups narrowed over the study period.

Skelton et al. (61) reported trends in severe obesity among
children and adolescents across the United States from 1988
to 2004. Their findings showed significant increases in the
prevalence of severe obesity among low SEP children and
adolescents, but not among high SEP children and
adolescents.

Babey et al. (62) reported on overweight and obesity
among Californian adolescents for the period 2001 to
2007. Results indicated increasing obesity prevalence
among low SEP adolescents, and a stabilization in preva-
lence among high SEP adolescents. Interaction tests
performed by the authors showed significant widening of
socioeconomic differences in overweight and obesity among
© 2015 World Obesity
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boys, but no statistically significant changes in to the differ-
ences between SEP groups over time among girls.

Berger et al. (63) examined obesity among 5 to 14 year
olds in New York City from 2006 to 2011. The authors re-
ported decreasing obesity prevalence across the study period
for children in high and low SEP subgroups. Our analysis of
obesity prevalence data stratified by SEP found no changes
to the socioeconomic differences in obesity between low
and high SEP groups.

Boles et al. (64) examined obesity among children and
young adolescents living in Anchorage, Alaska from 2003
to 2011. The data showed a decrease in obesity prevalence
over time among high SEP children accompanied by an in-
crease in obesity prevalence over time among lower SEP
children. Analysis of point prevalence data found that socio-
economic differences in obesity trends between low and
high SEP groups have widened from 2003 to 2011.

Robbins et al. (65) reported on obesity among children
and adolescents in Philadelphia, Pennsylvania for the
period 2006 to 2010. Their findings indicated small
© 2015 World Obesity
decreases in the prevalence of obesity and severe obesity
for low and high SEP groups. Analysis of point prevalence
data indicated no socioeconomic differences in obesity
prevalence between low and high SEP groups.
Wales

Brunt et al. (66) reported trends in overweight and obesity
among 3-year-old children in South Wales for the period
1995 to 2005. While the study authors’ analysis of over-
weight and obesity trends groups suggested a greater rate
of increase of overweight/obesity in children from most de-
prived areas compared to least deprived areas, this was
not statistically significant. Linear regression lines were
plotted to show trends in prevalence of overweight and obe-
sity in lowest and highest SEP groups between 1995 and
2005. The difference in the slopes of the two regression lines
was also not statistically significant.
17, 276–295, March 2016
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5 THE CONTRIBUTION OF UNHEALTHY FOOD AND DRINK 
CONSUMPTION TO  THE DEVELOPMENT OF SOCIOECONOMIC 
INEQUALITIES IN CHILDREN’S BMI Z-SCORE  

 

5.1 SUMMARY 

The findings presented in the previous chapter demonstrated differences in trends in child and 

adolescent obesity prevalence across socioeconomic groups. In order to better understand the 

factors driving those differences in trends, this chapter now focuses on the role of dietary 

behaviours on the development of socioeconomic inequalities in overweight and obesity in a 

cohort of children followed from birth to age 10 to 11 years of age. Dietary behaviours are 

known to be socioeconomically patterned and unhealthy diets are a leading risk factor for 

obesity. The aim of this study was to explore the relationship between unhealthy diets across 

childhood and the development socioeconomic inequalities in BMI z-score among Australian 

children. 

This study found that socioeconomic differences in unhealthy food and drink consumption 

emerged during the first year of life and persisted throughout childhood. This study also 

demonstrated that inequalities in the consumption of unhealthy food and drinks throughout 

childhood contributed to the development of socioeconomic inequalities in BMI z-score in 

children at the age of 10 to 11 years. 

 

The following paper was accepted for publication by the International Journal of Epidemiology 

in January 2018. 
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5.2 PUBLICATION: CONTRIBUTION OF DISCRETIONARY FOOD AND DRINK 

CONSUMPTION TO SOCIOECONOMIC INEQUALITIES IN CHILDREN’S WEIGHT: 

PROSPECTIVE STUDY OF AUSTRALIAN CHILDREN 
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Abstract

Background: In high-income countries, children with a lower socio-economic position

(SEP) are more likely to gain excess weight compared with children with a higher SEP.

The extent to which children’s consumption of discretionary food and drinks contributes

to the development of these inequalities over childhood has not been examined.

Methods: The study sample comprised 3190 children from the nationally representative

Longitudinal Study of Australian Children. Linear and logistic regression models were fit-

ted in accordance with the product of coefficients mediation method to determine the

contribution of cumulative consumption of sweet drinks, discretionary hot foods, sa-

voury snacks and sweet snacks from the first year of life, over a period of 10 years, on

the relationship between SEP and children’s body mass index (BMI) z-score at age 10–11

years.

Results: At age 10–11, mean BMI z-score was 0.17 in the highest SEP tertile, 0.33 in the

middle and 0.47 in the lowest tertile. Corresponding values for overweight and obesity

prevalence were 16.6%, 25.7% and 32.7%, respectively. Eleven per cent [95% confidence

interval (CI) 4.77%, 19.84%] of the observed difference in BMI z-score at age 10–11 years

was mediated by socio-economic differences in consumption of sweet drinks and discre-

tionary hot foods including pies and hot chips throughout childhood.

Conclusions: Findings indicate that consumption of sweet drinks and discretionary hot

food, from the first year of life, is likely to contribute to the development of inequalities in

excess weight among children. Poor dietary intake is a key risk factor for excess weight

gain among children and a reduction in discretionary food and drinks is likely to contrib-

ute to the dual goal of improving overall weight and reducing socio-economic inequal-

ities in weight gain across childhood. To maximally reduce inequalities in weight gain

across childhood, additional determinants must also be identified and targeted.
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Introduction

In high-income countries, children from lower socio-eco-

nomic backgrounds are more likely to be overweight or

obese compared with children with greater social and eco-

nomic resources.1 In Australia, 33% of children living in

the most disadvantaged areas are overweight or obese,

compared with 19% of children living in the least disad-

vantaged neighbourhoods.2

Dietary behaviours follow similar socio-economic gra-

dients. Among children and adolescents, higher socio-eco-

nomic position (SEP) is associated with healthier dietary

patterns3,4 and better diet quality.5 In particular, children

with higher SEP are more likely to consume and achieve

recommended intakes of fruit and vegetables.6–11

Discretionary food and drinks can be defined as food

and drinks containing added fat, sugar and/or salt and are

considered not necessary for a healthy diet.12 Despite rec-

ommendations to limit consumption,12 they have been

found to contribute up to 40% of Australian children’s

total daily energy intake.2,13 Children with lower SEP are

more likely to consume discretionary food and drinks such

as sugar-sweetened beverages (SSBs),6,10,11,13,14 fruit

juice,7 snack foods11 and fast food.10,15 This is concerning

because poor diet quality, including consumption of sweet

drinks and unhealthy snack foods in childhood, is con-

sidered a key risk factor for overweight and obesity.16–18

Whilst many aspects of diet are important, given their lack

of nutritional value and high contribution to children’s

daily energy intake, discretionary food and drinks are an

important policy target.

Whilst there is evidence of socio-economic differences

both in children’s weight and diet quality, there has been

no formal examination of the mediating role of discretion-

ary food and beverages in the development of socio-eco-

nomic inequalities in children’s weight from birth.

Identifying the mechanisms by which socio-economic

inequalities in weight gain develop across the life course

can highlight leverage points for intervention that are both

effective and equitable. This is critical, as inequalities in

weight translate into inequalities in health.19

Using data from the Longitudinal Study of Australian

Children (LSAC), this study explored the mediating role of

cumulative discretionary food drink consumption during

childhood (from age 0–1 year, collected every 2 years) on

the development of socio-economic inequalities in weight

gain from birth to age 10–11 years.

Methods

Ethics

The LSAC study protocol was approved by the Australian

Institute of Family Studies Ethics Committee. Written con-

sent was provided for each participant. This analysis was

approved by Deakin University Human Research Ethics

Committee (Reference 2016–161) and Monash University

Human Research Ethics Committee (Project Number

CF14/2574–2014001384).

Study design and sample

LSAC is a nationally representative prospective study fol-

lowing two cohorts of Australian children since 200420

(Table 1). Our study comprised participants from the B co-

hort of LSAC into which 5107 participants were recruited.

Our eligible sample included the 3764 children in the B

Table 1. Longitudinal Study of Australian Children (LSAC)

study waves

Year 2004 2006 2008 2010 2012 2014

Study wave 1 2 3 4 5 6

B cohort (age in years) 0–1 2–3 4–5 6–7 8–9 10–11

K cohort (age in years) 4–5 6–7 8–9 10–11 12–13 14–15

Key Messages

• Weight gain among children in Australia follows a socio-economic gradient whereby those with lower socio-

economic position (SEP) have higher BMI z-scores at age 10–11 years compared with children with higher SEP.

• Socio-economic differences in the consumption of discretionary food and drinks emerge at a young age and persist

throughout childhood.

• Discretionary food and drink consumption from the first year of life appears to contribute to the development of

inequalities in excess weight among Australian children.
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cohort present at Wave 6 (74%). We excluded participants

with missing data for SEP at Wave 1 (n ¼ 8), BMI z-score

at Wave 6 (n¼201), dietary variables of interest at Waves

1, 2, 3, 4 or 5 (n¼ 337) and relevant confounding variables

(n¼28), resulting in a final analytical sample of 3190 par-

ticipants. The proportion of participants with missing data

was less than 10% for variables included in our analysis.

(Further study design details are provided in Supplement

A, available as Supplementary Data at IJE online.)

Data collection

Data were collected via structured interviews conducted by

trained professionals and written questionnaires completed

by the child’s primary caregiver (typically the child’s mother).

Socio-economic position (exposure)

A composite measure of SEP was generated for the LSAC

cohort to provide a continuous relative SEP score. The

score comprised measures of parents’ annual income; years

of education of each parent; and the occupational status of

each parent, accounting for the number of parents in the

home.21 To capture SEP around the time when discretion-

ary food and drinks are first introduced, we used the SEP

score generated at the first wave of data collection to create

deciles of SEP, which were used as a continuous measure

of SEP in our mediation analysis. From the composite SEP

score, we also generated tertiles of SEP, which were used

to describe population characteristics according to higher,

middle and lower SEP.

Anthropometry (outcome)

Trained professionals measured children’s weight to the

nearest 50 grams and height to the nearest 0.1 centimetre.

From this, BMI (kg/m2) was calculated and converted into

continuous age- and sex-specific BMI z-scores.22 Overweight

and obesity were classified according to International

Obesity Taskforce cutoffs.23

Diet (mediators)

In face-to-face interviews, parents were asked about their

child’s consumption of specific food items in the previous

24-hour period. The interviewer asked: ‘In the last 24

hours how often did child have (specified food or drink)’

and response options were ‘not at all’ (0); ‘once’ (1); ‘more

than once’ (2). Questions on consumption of sweet drinks

were asked from Wave 1 (age 0–1 year) onwards and ques-

tions about discretionary foods were asked from Wave 2

(age 2–3 years) onwards. Our analysis examined all avail-

able discretionary food and drink variables that we

grouped into four categories: sweet drinks, discretionary

hot food, savoury snacks and sweet snacks (Table 2).

For our descriptive analysis, participants were identified

as ‘non-consumers’ (answered ‘not at all’) or ‘consumers’

(answered ‘once’ or ‘more than once’) for consumption in

the past 24 hours of any of the food or drink items listed

within each discretionary food and drink category, for

each survey wave. For mediation analyses, these dichotom-

ous responses were summed across each survey wave, for

each discretionary food and drink category, so that each

participant was classified as an overall high consumer

(consumed discretionary food at �2 waves or sweet drinks

at �3 or waves) or low consumer (consumed discretionary

food at �1 wave or sweet drinks at �2 waves) (Table 2).

Covariates

Covariates were identified based on prior evidence of their

influence on the relationships examined in our analyses. At

the first survey wave, parents reported their child’s sex,

weight at birth and age in months. Parents reported their

child’s preference for active or inactive use of free time at

each survey wave from age 2–3 years onwards by respond-

ing to the question: ‘What does Child usually do when she/

he has a choice about how to spend free time? Usually

chooses inactive pastimes like TV, computer, drawing or

reading; just as likely to choose active as inactive pastimes;

usually chooses active pastimes like bike riding, dancing,

games or sports.’ Mother’s age in years was self-reported.

Parents reported whether their child was of Aboriginal or

Torres Strait Islander (ATSI) origin. Mother’s main lan-

guage was determined by the question: ‘Does Mother

speak a language other than English at home?’

Descriptive analysis

Descriptive statistics examined key demographic (Wave 1)

and behavioural characteristics (Waves 1–6) of our analyt-

ical population, according to tertile of SEP (Wave 1).

Logistic regression models were fitted to examine socio-

economic differences in the prevalence of overweight and

obesity at Wave 6 (age 10–11 years), adjusted for child’s

age, sex, birthweight, mother’s age, English as main lan-

guage and ATSI origin.

Longitudinal mediation analysis

To determine the mediating effect of cumulative discretion-

ary food and drink consumption throughout childhood on

the relationship between SEP and BMI z-score at age

10–11 years, we fitted a series of regression models in ac-

cordance with the product of coefficients mediation

method. A mediator must be associated with SEP (a-rela-

tionship) and be associated with BMI z-score at age 10–11

years independently of each other mediator, SEP and
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potential confounders (b-relationship). The proportion

mediated (for each individual mediator and for all signifi-

cant mediators combined) was determined by dividing the

indirect effect by the total effect coefficients. We used a

bootstrap with 5000 replications to obtain 95% confi-

dence intervals (CIs) for all coefficients and mediated pro-

portions. All models were adjusted for Wave 1 covariates

including child’s age, sex, birth weight, mother’s age,

English as main language, ATSI origin and child’s prefer-

ence for active or inactive pastimes at Waves 2–5. A heuris-

tic model of the longitudinal mediation analysis is depicted

in Figure 1. (The multiple steps undertaken are outlined in

Supplement B, available as Supplementary Data at IJE

online.)

Sensitivity analysis

We tested whether our analyses were sensitive to non-

response and attrition by applying LSAC sample weights

to our descriptive analyses and regression models.24 We

also tested sensitivity of our exposure and outcome indica-

tors in separate models using mother’s education at Wave

1 and SEP at Wave 6 as exposures and overweight and

obesity at Wave 6 as the outcome.

All analyses were conducted using Stata version 14.25

Results

Descriptive analysis

Socio-economic patterning was observed for a number of

key characteristics. Weight at birth, birthweight z-score

and maternal age increased with increasing SEP. The

proportion of ATSI children and child’s BMI z-score at age

10–11 years decreased as SEP increased. The proportion of

families with mothers who spoke a language other than

English was higher among those in the low and high SEP

tertiles (Table 3). The proportion of overweight and obes-

ity was lower for each increase in tertile of SEP at each

study wave (Figure 2). The consumption of sweet drinks,

discretionary hot food and savoury snacks was greater

among children with lower SEP across all study waves

(Figure 3).

Longitudinal mediation analysis

Of the four potential mediating categories of discretionary

food and drinks examined in our study, sweet drinks and

discretionary hot food were associated with both exposure

(SEP) and outcome (BMI z-score at age 10–11 years).

Consumption of sweet drinks from age 0–1 to 8–9 years

mediated 5.9% of the relationship between SEP and BMI

z-score at age 10–11 years, and consumption of

Table 2. Classification of discretionary food and drink categories for mediation analysis

Discretionary food or drink category Constituents Data waves used Low/high consumer cut-points

Sweet drinks Fruit juice

Soft drink

Cordial

1, 2, 3, 4, 5 �2 waves ¼ low consumer

�3 waves ¼ high consumer

Discretionary hot food Meat pies

Hamburgers

Sausage rolls

Hot dogs

Sausages

Hot chips

French fries

2, 3, 4, 5 �1 wave ¼ low consumer

�2 waves ¼ high consumer

Savoury snacks Potato chips

Savoury snacks, i.e. Twisties etc.

2, 3, 4, 5 �1 wave ¼ low consumer

�2 waves ¼ high consumer

Sweet snacks Biscuits

Doughnuts

Cake

Pie

Chocolate

2, 3, 4, 5 �1 waves ¼ low consumer

�2 waves ¼ high consumer

Figure 1. Heuristic model for longitudinal mediation analysis.
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discretionary hot food between ages 2–3 and 8–9 years

mediated 5.4% of the relationship between SEP and BMI

z-score at age 10–11 years. Collectively, the intake of these

discretionary items across childhood mediated 11.31%

(95% CI 4.77%, 19.84%) of the socio-economic differ-

ences in BMI z-score at age 10–11 years (Table 4).

Sensitivity analysis

The relationships between SEP and all mediators and be-

tween mediators and BMI z-score did not appreciably dif-

fer after applying LSAC sample weights (Supplement C,

available as Supplementary Data at IJE online). Using

mother’s education (Supplement D, available as

Supplementary Data at IJE online) and SEP at Wave 6

(Supplement E, available as Supplementary Data at IJE on-

line) as the exposures and overweight and obesity as the

outcome (Supplement F, available as Supplementary Data

at IJE online), results were not appreciably different to the

primary analysis.

Discussion

This is the first study, to our knowledge, to estimate the

mediating effect of specific discretionary food and drink

items on the development of socio-economic inequalities in

children’s weight. Using a contemporary sample of

Australian children, followed up every 2 years between

birth and age 10–11 years, we found distinct socio-

economic differences in the development of overweight

and obesity, which increased as SEP decreased. Similar

socio-economic differences in the consumption of discre-

tionary food and drinks emerged at a young age and per-

sisted throughout childhood. Childhood consumption of

sweet drinks and discretionary hot food was associated

with a greater gain in BMI z-score from birth to age 10–11

years. Cumulative consumption of sweet drinks from age

0–1 year and discretionary hot food from age 2–3 years

mediated just over 11% (95% CI 4.77%, 19.84%) of the

longitudinal relationship between SEP and BMI z-score

from birth to age 10–11 years.

Our analysis found that SEP was positively associated

with birthweight z-scores, but this association shifted to an

inverse association by age 2–3 years, which remained

throughout childhood. Other research has also identified

this shift in socio-economic patterning from a positive SEP-

weight relationship at birth to an inverse relationship in

later childhood, commonly reported to occur around the

ages of 5–7 years.24,26

Our findings of socio-economic differences in adiposity

among children are comparable to the observed socio-eco-

nomic differences in weight among children in LSAC’s kin-

dergarten cohort.27 Similar socio-economic inequalities in

children’s weight have been reported in a number of high-

income countries in recent years.28,29

Consumption of discretionary foods appears to begin at

an early age, with sweet drink consumption evident among

almost half of 0- to 1-year-old children in the lowest tertile

Table 3. Population characteristics according to tertile of socio-economic position

Lower SEP Middle SEP Higher SEP

n ¼ 808 (25.3%) 1096 (34.4%) 1286 (40.3%)

Baseline

Sex (% male) 49.9% 50.6% 52.9%

Age (months) 8.6 (2.5) 8.6 (2.6) 8.9 (2.5)

Weight at birth (grams) 3387.1 (638) 3413.4 (583.9) 3475.5 (546.7)

Birth weight z-score –0.05 (1.1) –0.03 (1.0) 0.07 (1.0)

Maternal age (years) 29.9 (5.8) 31.6 (4.7) 33.2 (4.0)

Aboriginal or Torres Strait Islander 5.2% 2.3% 0.6%

English as Mother’s main language spoken at home 88.6% 90.1% 88.1%

Wave 6

BMI z-score (age 10–11 years) 0.47 (1.1) 0.33 (1.0) 0.17 (0.9)

Figures in table are means and standard deviations or proportions. SEP, socio-economic position; BMI, body mass index.

Figure 2. Prevalence of overweight and obesity according to tertile of

socioeconomic position (SEP) at each LSAC survey wave.
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of SEP in our sample. We identified socio-economic gradi-

ents in the cumulative intake of discretionary food and

drink items including sweet drinks, discretionary hot food

and savoury snacks throughout childhood. Similar socio-

economic patterning in the consumption of sweet drinks

and high-sugar, high-fat foods has been observed among

children in a number of other high-income countries.30,31

We observed a positive association between childhood

consumption of sweet drinks and BMI z-score at age

10–11 years. This is consistent with international findings

from cross-sectional and longitudinal research indicating

that consumption of sweet drinks, including fruit juice, in

early childhood is associated with excess weight gain.32–34

We also observed associations between consumption of

discretionary hot food across childhood and higher BMI

z-score, but found no association between consumption of

sweet and savoury snacks and BMI z-score. The lack of as-

sociation between consumption of sweet snacks and BMI

z-score may be due to the limited variability in consump-

tion, with high prevalence observed among all children.

For savoury snacks, the lack of association with BMI

z-score may be due to differential reporting bias according

to children’s weight status; the relatively crude manner in

which these items were reported, with little detail regard-

ing quantities consumed; or a true lack of effect.

Our findings showed that cumulative consumption of

sweet drinks and discretionary hot foods throughout child-

hood mediates around 11% of the socio-economic differ-

ences in children’s BMI z-score at age 10–11 years. Sweet

drinks and discretionary hot foods were related to both

Table 4. Results from mediation analysis examining the contribution of discretionary food and drink consumption across child-

hood on the development of socio-economic differences in BMI z-score from birth to age 10–11 years

Association between

SEP and mediator

Association between

mediator and BMI z-score

Mediated effectb Proportion mediated

aa 95% CI ba 95%CI ab 95% CI % 95% CI

Sweet drinks –0.14 (–0.17, –0.11) 0.09 (0.01, 0.16) –0.008 (–0.016, –0.001) 5.94% (0.89%, 12.45%)

Discretionary hot food –0.12 (–0.15, –0.09) 0.09 (0.01, 0.16) –0.007 (–0.014, –0.001) 5.37% (0.77%, 10.96%)

Savoury snacks –0.15 (–0.18, –0.12) –0.05 (–0.12, 0.03) 0.005 (–0.003, 0.013)

Sweet snacks 0.02 (–0.02, 0.07) 0.06 (–0.06, 0.17) 0.001 (–0.001, 0.003)

Sum of significant mediators –0.016 (–0.025, –0.007) 11.31% (4.77%, 19.84%)

aa coefficient adjusted for all confounders (child’s age, sex and birth weight, mother’s age, ATSI origin and English as mother’s main language at home and

child’s preference for active or inactive pastimes as reported by parents at each wave from age 2–3 to 8–9 years); b coefficient adjusted for all confounders, the ex-

posure (SEP), and all other mediating variables.
bStandardized ab coefficients.

Figure 3. Consumption (once or more) of discretionary food and drinks in the 24-hours prior to survey. Results presented for each LSAC survey wave

according to tertile of socioeconomic position (SEP).
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children’s weight gain and to inequalities in the develop-

ment of BMI from birth to age 10–11 years. Thus, inter-

ventions that reduce intake of these items may contribute

to the dual outcome of reduced population weight for chil-

dren and reduced inequalities in excess weight gain across

childhood. Whilst sweet snacks was not identified as a me-

diator, it was consumed in high quantities by all children,

regardless of SEP, and should be considered a target in

interventions to improve children’s diets across the socio-

economic gradient. Our analysis also highlights the critical

need to identify and target additional determinants of

inequalities in weight gain across childhood.

Additional determinants that may contribute to the de-

velopment of socio-economic inequalities in children’s

BMI z-scores include perinatal factors, including maternal

weight and diet during pregnancy, commencement and

duration of breastfeeding and complementary feeding;35

behavioural factors in childhood such as overall diet and

total energy intake, physical activity, sedentary behaviour

and sleep; and more upstream determinants including

neighbourhood environments36 and social and cultural

norms.37,38 A reduction in children’s consumption of dis-

cretionary food and drinks is therefore an important target

for preventive health policy alongside complementary ac-

tions to address the range of determinants of socio-eco-

nomic inequalities in children’s weight.

Strengths of this study include six waves of data col-

lected over 10 years, allowing examination of the role of

cumulative discretionary food intake on socio-economic

inequalities in weight gain from birth to age 10–11. Our

study utilized a robust measure of SEP measured at Wave

1, which tracked across study waves with 70% of partici-

pants remaining in the same SEP tertile at Wave 6. Our

study was further strengthened by objectively measured an-

thropometric data.

The study also has a number of limitations to note.

First, whereas the initial study population was representa-

tive of Australian children, non-response across LSAC

waves was higher for children whose parents were low-in-

come earners, of ATSI origin or spoke a language other

than English as the main language at home. However, sen-

sitivity analyses accounting for LSAC non-response yielded

similar results. Second, discretionary food intake was self-

reported. Self-reported dietary data can be imprecise and

susceptible to underreporting.39 The extent of differential

underreporting according to SEP, e.g. due to social desir-

ability bias, is unclear. Third, information for many discre-

tionary food and drink items were not captured and, of

those that were, we had information on frequency of con-

sumption only. Ideally, dietary data would be obtained

using data-collection methods validated for use in chil-

dren40 and provide greater detail on total dietary intake,

including quantities consumed. Fourth, whilst the data

used in our study were the most contemporary data avail-

able for this age group, earlier waves of data were collected

prior to the mounting public awareness of the harms of

SSBs and may not fully reflect current perceptions or con-

sumption of sweet drinks. Finally, the measure of physical

activity in LSAC is relatively crude, reporting children’s

preferences for time spent in active or inactive pastimes.

The differential attrition, self-reported dietary data and

limited dietary detail may mean that the results in this

study are underestimates of the true effect of impact of dis-

cretionary food and drink consumption on the develop-

ment of inequalities in children’s weight. Our findings

demonstrate that intake of discretionary hot foods and

sweet drinks throughout childhood contributes to the de-

velopment of socio-economic differences in childhood

weight gain. These findings may be generalizable across

high-income countries where similar socio-economic gradi-

ents in overweight and obesity are evident. Reducing

inequalities in discretionary food and drink consumption

among children in high-income countries will require a

combination of interventions, which act across the gradient

of socio-economic disadvantage. This will likely include

interventions that change the structural drivers of un-

healthy food and drink intake and a combination of

population level and targeted interventions towards more

socio-economically disadvantaged groups.41,42 Evaluation

of interventions and ongoing population health monitoring

will be critical to our understanding of the impacts of

population level and targeted interventions across the

socio-economic gradient. Further research is also required

to improve understanding of the role of other important

modifiable obesity-related risk factors on socio-economic

differences in children’s weight.
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5.3 APPENDIX ONE: SUPPLEMENTARY MATERIAL 

Supplement A: Longitudinal Study of Australian Children (LSAC) study design and 
sample 

 

LSAC employed a two-stage cluster weights design. Australian postcodes were used as the 
primary sampling unit, stratified by state and by urban or rural status. All children born in the 
selected postcode areas between March 2003 and February 2004 (B Cohort, aged 0-1 years at 
wave 1) and between March 1999 and February 2000 (K Cohort, aged 4-5 years at wave 1), 
and enrolled on the Australian Medicare database were eligible and a random sample was 
invited to participate. Of the families contacted during recruitment 64.2% (B cohort) and 
59.4% (K cohort) agreed to participate. Data collection has been conducted every two years 
since baseline (2004) and is ongoing. 

 

 

Supplement B: Stepwise description of longitudinal mediation analysis methods 

 

1) a linear regression model was used to determine the total relationship between SEP (wave 
1) and BMI Z-score (wave 6) adjusted for all confounders (c coefficient); 2) separate logistic 
regression models were used to determine the independent relationship between SEP (wave 
1) and each mediator (waves 1-5) adjusted for all confounders (a coefficient); 3) a single 
linear regression model was used to determine the relationship between each mediator (waves 
1-5) and BMI z-score (wave 6) adjusted for all confounders, the exposure (SEP), and all other 
mediating variables (b coefficient); 4) the Stata code binary_mediation was used to generate 
standardized coefficients for the linear and logistic regression models described above, 
providing the indirect effect of SEP (wave 1) on BMI z-score (wave 6) through each of the 
individual mediating variables (waves 1-5). The sum of all indirect effects (sum of ab for all 
significant individual mediators) yielded the total indirect effect through all mediators; 5) the 
proportion mediated (for each individual mediator and for all significant mediators 
combined) was determined by dividing the indirect effect (standardized ab coefficient) by the 
total effect (standardized c coefficient). We used a bootstrap with 5000 replications to obtain 
the standardized c- and ab-coefficients and their respective 95% confidence intervals (CIs) 
and the 95% CIs for the mediated proportions. 

The assumptions of the product of coefficients method were tested and upheld, including: 
linear relationships between exposure and outcome, and each mediator and outcome; no 
correlations between the predictor and residuals for the linear relationships tested; no 
exposure-mediator interactions; and normal distribution of continuous variables. We did not 
identify any SEP-sex interactions, thus our analyses were not stratified by sex. 
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Supplement C: Sensitivity analysis results with LSAC sample weights applied 

 

Associations between SEP and BMI Z-score (c coefficient) with sample weights applied 

 c coefficient (95% CI) 

SEP to BMI z-score -0.4 (-0.06, -0.03) 

 

Associations between SEP and each mediator (a coefficient) and associations between 
each mediator and BMI Z-score (b coefficient) with sample weights applied 

 Association between SEP and 
mediator  

Association between mediator 
and BMI z-score  

 a* 95% CI b* 95%CI 

Sweet drinks -0.16 (-0.19, -0.12) 0.08 (-0.008, 0.17) 

Discretionary hot food -0.11 (-0.14, -0.08) 0.11 (0.03, 0.19) 

Savoury snacks -0.15 (-0.18, -0.11) -0.07 (-0.16, 0.03) 

Sweet snacks 0.02 (-0.04, 0.07) 0.03 (-0.11, 0.16) 

*a coefficient adjusted for all confounders (child’s age, sex and birth weight, mother’s age, ATSI origin and English as 
mother’s main language at home and child’s preference for active or inactive pastimes as reported by parents at each wave 
from age 2-3 to 8-9 years); b coefficient adjusted for all confounders, the exposure (SEP), and all other mediating variables. 
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Supplement D: Sensitivity analysis results using mother’s education as exposure 

 

Associations between mother’s education and BMI Z-score (c coefficient) 

 c coefficient (95% CI) 

Mother’s education to BMI z-score -0.13 (-0.17, -0.08) 

 

Associations between mother’s education and each mediator (a coefficient) and 
associations between each mediator and BMI Z-score (b coefficient)   

 Association between mother’s 
education and mediator  

Association between mediator 
and BMI z-score  

 a* 95% CI b* 95%CI 

Sweet drinks -0.30 (-0.40, -0.21) 0.10 (0.03, 0.18) 

Discretionary hot food -0.30 (-0.39, -0.20) 0.10 (0.03, 0.17) 

Savoury snacks -0.40 (-0.50, -0.30) -0.03 (-0.11, 0.04) 

Sweet snacks 0.09 (-0.06, 0.24) 0.05 (-0.07, 0.17) 

*a coefficient adjusted for all confounders (child’s age, sex and birth weight, mother’s age, ATSI origin and English as 
mother’s main language at home and child’s preference for active or inactive pastimes as reported by parents at each wave 
from age 2-3 to 8-9 years); b coefficient adjusted for all confounders, the exposure (mother’s education), and all other 
mediating variables. 
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Supplement E: Sensitivity analysis results using SEP at wave 6 as exposure 

 

Results from mediation analysis examining the contribution of discretionary food and 

drink consumption across childhood on the development of socioeconomic differences in 

bmi z-score from birth to age 10-11 years. 

 Association 

between SEP 

and mediator  

Association 

between 

mediator and 

bmi z-score  

Mediated effect^ Proportion mediated 

 a* 95% 

CI 

b* 95%CI ab 95% CI % 95% CI 

Sweet drinks -0.14 (-0.17, 

-0.11) 

0.24 (0.05, 

0.42) 

-0.008 (-0.015, -

0.001) 

6.28% (0.86%, 

12.61%) 

Discretionary 

hot food 

-0.12 (-0.15, 

-0.09) 

0.23 (0.06, 

0.40) 

-0.007 (-0.013, -

0.001) 

5.44% (0.80%, 

11.21%) 

Savoury snacks -0.15 (-0.18, 

-0.12) 

-0.04 (-0.22, 

0.13) 

0.006 (-0.002, 

0.015) 

  

Sweet snacks 0.02 (-0.02, 

0.07) 

0.03 (-0.25, 

0.31) 

0.001 (-0.001, 

0.004) 

  

Sum of 

significant 

mediators 

  -0.023 (-0.041, -

0.010) 

11.72% (4.80%, 

20.17%) 

*a coefficient adjusted for all confounders (child’s age, sex and birth weight, mother’s age, ATSI origin and English as 
mother’s main language at home and child’s preference for active or inactive pastimes as reported by parents at each wave 
from age 2-3 to 8-9 years); b coefficient adjusted for all confounders, the exposure (SEP), and all other mediating variables. 
^Standardized ab coefficients.  
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Supplement F: Sensitivity analysis results using overweight and obese as outcome 

 

Results from mediation analysis examining the contribution of discretionary food and 

drink consumption across childhood on the development of socioeconomic differences in 

overweight and obesity from birth to age 10-11 years. 

 Association 

between SEP 

and mediator  

Association 

between 

mediator and 

overweight and 

obesity  

Mediated effect^ Proportion mediated 

 a* 95% CI b* 95%CI ab 95% CI % 95% CI 

Sweet drinks -0.1 (-0.17, -

0.11) 

0.09 (0.01, 

0.16) 

-0.012 (-0.023, -

0.005) 

5.82% (1.32%, 

11.23%) 

Discretionary 

hot food 

-0.12 (-0.15, -

0.09) 

0.09 (0.02, 

0.16) 

-0.011 (-0.022, -

0.001) 

5.14% (1.48%, 

9.85%) 

Savoury snacks -0.15 (-0.18, -

0.12) 

-0.05 (-0.13, 

0.02) 

0.002 (-0.006, 

0.012) 

  

Sweet snacks 0.02 (-0.02, 

0.07) 

0.06 (-0.06, 

0.18) 

0.000 (-0.002, 

0.004) 

  

Sum of 

significant 

mediators 

  -0.023 (-0.041, -

0.010) 

10.96% (5.35%, 

18.14%) 

*a coefficient adjusted for all confounders (child’s age, sex and birth weight, mother’s age, ATSI origin and English as 
mother’s main language at home and child’s preference for active or inactive pastimes as reported by parents at each wave 
from age 2-3 to 8-9 years); b coefficient adjusted for all confounders, the exposure (SEP), and all other mediating variables. 
^Standardized ab coefficients. 
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6 FACTORS INFLUENCING SWEET DRINK CONSUMPTION AMONG 
PRESCHOOL-AGE CHILDREN 

 

6.1 SUMMARY 

In the previous chapter, it was identified that unhealthy dietary behaviours contribute to the 

development of socioeconomic inequalities in childhood obesity. The previous chapter also 

demonstrated that unhealthy dietary behaviours begin in the first year of life, and in 

concordance with existing literature, showed that these behaviours track throughout childhood. 

This chapter now takes an in-depth look at the drivers of dietary behaviour among young 

children, with a focus on sugar-sweetened beverages. Sweet drinks were chosen as the focus of 

this particular study for a number of reasons.  First, there is clear evidence of associations between 

SSBs and poor health outcomes including excess weight. Second, there is also good evidence of 

high levels of consumption of sweet drinks among Australian children. Third, from a policy point 

of view sweet drinks are an ideal policy target, due to their definability and minimal nutritional 

benefit. The study presented here had the aim of exploring parents’ perceptions of factors 

influencing sweet drink consumption among preschool-age children.  

This study identified a range of factors perceived by parents to influence sweet drink 

consumption among young children. Factors were identified at the individual, social and 

environmental levels of the socioecological model, indicating that many factors influencing 

children’s sweet drink consumption are beyond parental control. 

 

The following paper was accepted for publication by the Health Promotion Journal of 

Australia in November 2019. 
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6.2 PUBLICATION: FACTORS INFLUENCING SWEET DRINK CONSUMPTION AMONG 

PRESCHOOL-AGE CHILDREN: A QUALITATIVE ANALYSIS 
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1  | INTRODUC TION

Childhood overweight and obesity is a global public health prob-
lem. Obese children are likely to remain obese as adults, and the 
adverse physical and psychological effects are likely to persist into 

adulthood.1 Dietary behaviours including consumption of high sugar 
foods and drinks are key risk factors for childhood overweight, obe-
sity and dental decay.2,3 Furthermore, unhealthy food and drink 
consumption is socio-economically patterned, whereby those ex-
periencing greater socio-economic disadvantage are more likely to 
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Abstract
Issue addressed: Consumption of high sugar foods and drinks are key risk factors for 
childhood obesity and dental decay. Sweet drinks are the single greatest contributor 
to the free sugars consumed by Australian children. Little is known about the factors 
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quired to support parents and grandparents in their efforts to make healthy choices 
for their children.
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consume unhealthy food and drink more frequently and in larger 
amounts, with socio-economic differences in consumption ob-
served from the first year of life, persisting throughout childhood.4

Foods consumed during early childhood are of particular impor-
tance as it is during this time that dietary preferences and habits are 
established.5 By 2 years of age, children's diets typically reflect the 
diets of their family members.6 Consumption of sweet drinks (those 
containing free sugars including soft drink, cordial, fruit juice, fruit 
drinks and flavoured milk) begins at an early age and is the single great-
est contributor of added sugars consumed by Australian children.7

Dietary behaviour is influenced by multiple factors including in-
dividual and environmental conditions.8 Parents play a key role in 
shaping children's dietary behaviours.9,10 However, at present, little 
is known about the factors influencing the consumption of sweet 
drinks, particularly among preschool-age children.

This study examines the contexts in which sweet drink consumption 
occurs among preschool-age children and explores parents' and grand-
parents' perceptions of factors that influence sweet drink consumption. 
The study uses data from focus groups conducted with parents and 
grandparents residing in different socio-economic areas across metro-
politan Melbourne and regional Victoria, Australia. Findings improve 
our understanding of contextual factors that influence drink choices 
for preschool-age children and identify opportunities to improve the 
nutritional quality of drinks consumed by children in their early life.

2  | METHODOLOGY

This study employed qualitative methods to generate an in-depth 
understanding of perceived factors influencing drink choices for pre-
school-age children. Semi-structured focus groups and interviews 
were conducted with parents and grandparents of children aged 
6 months to 5 years, from diverse socio-economic backgrounds. 
Parents were chosen because of their key role in shaping the food 
environments to which young children are exposed.9,10 Focus groups 
were selected to enable group dynamics to prompt an in-depth dis-
cussion among participants. These were supplemented by individual 
interviews to allow participation by parents and grandparents who 
expressed interest to participate but were unable to attend sched-
uled focus group sessions.

2.1 | Theoretical perspective

The socio-ecological model of health informed this study.11 An eco-
logical perspective illustrates the ways in which multiple factors 
influence behaviour, across individual, social and environmental 
domains.8,11 The applicability of a socio-ecological framework to 
understand factors influencing food choices among young children 
has previously been demonstrated.12 In this study, a socio-ecological 
approach has been used to create a framework within which emer-
gent themes have been arranged, illustrating the contexts in which 
particular factors influence drink choices for children.

2.2 | Sampling and recruitment

We purposely sampled four Australian Local Government Areas 
(LGAs) in metropolitan Melbourne and regional Victoria across low, 
middle and high area-level socio-economic disadvantage13 (Table 1). 
The areas sampled reflect diverse childhood overweight and obe-
sity rates14 and population sweet drink consumption patterns among 
adults.15 There are limited data reporting children's sweet drink 
consumption at the LGA level; however, the most recent National 
Nutrition Survey indicates that sweet drink consumption is higher 
among children aged 2-18 years than it is among adults.16

Eligible participants included parents or primary carers of children 
aged 6 months to 5 years, living in the geographic areas sampled, 
aged 18 years or above. Eight focus group sessions were planned, two 
in each selected LGA. Invitations to participate were displayed in ma-
ternal and child health (MCH) centres, emailed via Local Council Child 
and Family Service email networks and handed out by MCH nurses 
and playgroup facilitators. Invitations were distributed 2 weeks prior 
to each focus group and interested participants contacted the re-
search team. Where participants were interested, but unable to at-
tend the focus group sessions, interviews were arranged.

2.3 | Data collection

Focus groups were conducted on weekdays, mid-morning or early 
afternoon, in informal settings familiar to participants, including 
MCH clinics and playgroup venues. Interviews were conducted in 
person in MCH clinics and by telephone, at times convenient to 
study participants. Demographic data and a short survey of par-
ticipants' drink behaviours (frequency of water consumption, tea 
and coffee, milk, fruit juice, soft drink, sports drinks, vitamin waters 

TA B L E  1   Geographic profile three metropolitan areas and one 
regional local government area

Region

Overweight 
and obesity 
prevalence, 
2-17 year 
oldsa

Proportion 
adults 
consuming 
sweet drinks 
dailyb

SEIFA 
score 
and 
rankingc

Metropolitan

City of 
Boroondara

24.4% 5.2% 79 (10)

Wyndham City 31.9% 15% 55 (7)

Melton City 30.4% 14.3% 50 (7)

Regional

Colac Otway 
Shire

29.1% 22.5% 21 (3)

Abbreviation: SEIFA, Socio-Economic Index for Area.
a2014-2015 Health Tracker data.14 
b2014 Victorian Population Health Survey.15 
cSocio-Economic Index for Area (SEIFA) State Rank and decile13 (Lower 
SEIFA score and ranking means greater socio-economic disadvantage). 
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and energy drinks) were collected via written questionnaire prior 
to commencement of the focus group. Interviews and focus groups 
were moderated by a member of the research team, using a semi-
structured topic guide (Table 2). For the purpose of this study, 
water and plain milk were considered as healthy drinks for chil-
dren, and sweet drinks, namely fruit juice, fruit drinks, flavoured 
milk, cordial and soft drink were considered as unhealthy drinks for 
children. These definitions were discussed with participants dur-
ing the interviews once participants raised the concept of healthy 
and unhealthy drinks, and only after participants had shared their 
accounts of their children's typical drinking habits. A second in-
vestigator attended each focus group to take notes and observe 
the discussions. A semi-structured approach was chosen to facili-
tate data collection and enable responsiveness to participants' ac-
counts and emergent themes. Immediately following each focus 
group, the moderator and note-taker discussed their observations 
and impressions of key themes arising from the session. The topic 
guide was piloted with a sample focus group. These data were in-
cluded in the analysis. Focus group sessions lasted between 60 and 
75 minutes, interviews lasted between 25 and 40 minutes. All were 
audio-recorded, transcribed verbatim and reviewed for accuracy. 
All participants were allocated an identification number.

2.4 | Data analysis

Transcripts were imported into NVivo data management software. 
An inductive approach to data analysis was taken and the process 
did not seek to establish evidence for any particular factors influ-
encing drink choices. Two researchers immersed themselves in the 
data, independently reviewing the field notes and transcripts while 
moving between the key stages of data analysis; applying codes to 
the transcript texts; grouping similar codes into categories; and in-
terpreting emerging themes.17 The two researchers then worked to-
gether to review and agree upon theme names and select supporting 
quotations. The socio-ecological model was used as a framework to 
inform the organisation of themes.

The researchers reviewed the data through multiple lenses, in-
cluding socio-economic position (SEP), gender, parent/grandparent 
role, age of child(ren) and cultural background, in order to identify 

any themes unique to particular cohorts within the participant sam-
ple. All members of the research team reviewed the final themes 
and verified that the themes were adequately supported by selected 
quotations. Demographic data and participants' drink consumption 
questionnaire data were analysed using descriptive statistics.

3  | RESULTS

Four focus groups, comprising two to seven participants per group, 
and eight individual interviews were conducted across four geo-
graphic areas across a range of levels of socio-economic disadvan-
tage. Participants (n = 25, 92% female) included parents (88%) and 
grandparents (12%) of at least one child aged between 6 months and 
5 years. Characteristics of study participants are presented in Table 3.

Drinks consumed by preschool-age children at home were typ-
ically different to what was consumed outside home. Water, milk 
and 100% fruit juice were the main drinks reportedly offered within 
the home. Drinks consumed at other people's homes typically in-
cluded 100% fruit juice and soft drink. Drinks purchased outside the 
home (in restaurants, cafés and at the shops) included 100% fruit 
juice, fruit drinks and smoothies, soft drinks, milkshakes and baby-
cinos (steamed milk topped with chocolate powder). Most partici-
pants perceived water and milk to be healthy, and sweet drinks such 
as fruit drinks, cordial, flavoured milk and soft drink as unhealthy. 
Some, but not all participants held the view that 100% fruit juice was 
healthy. Thematic analysis identified a multitude of factors across 
the domains of the socio-ecological model influenced these drink 
choices for preschool-age children. Similarly, thematic analysis iden-
tified various strategies proposed by participants as likely to support 
healthy drink consumption among preschool-age children (Table 4).

3.1 | Factors influencing drink choices: 
individual domain

3.1.1 | Health and nutrition knowledge

Health and nutrition knowledge played an important role in par-
ents' and grandparents' intentions regarding drink choices for their 

TA B L E  2   Focus group topic guide

Objective Key questions

Identify and describe parents' views about the contexts in which 
preschool-age children consume different drinks (specifically water, 
plain milk and sweet drinks including soft drink, cordial, fruit juice, 
fruit drinks and flavoured milk).

What types of drinks do your children most commonly consume, and in 
what settings?

Explore parents' perceptions of the factors that influence drink 
choices for preschool-age children in various contexts.

Can you tell me about the things that influence the drink choices in each 
of the settings that we have talked about?

Explore parents' suggestions of strategies to encourage healthy 
drink choices for preschool-age children.

Thinking about all the different settings where you offer your children 
something to drink, what do you think could be done to improve the 
healthiness of those drinks?
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children. In particular, participants spoke of choosing water because 
it is healthy. Among most families, water was the preferred drink 
offered at home and made available to children throughout the day, 
usually in children's own water bottles. On the other hand, partic-
ipants labelled drinks such as soft drinks as unhealthy, with most 
demonstrating knowledge of the high sugar content of soft drink. 
There was consensus that sugar is unhealthy, reflected in par-
ticipants' expressed intentions to limit their children's sweet drink 
consumption.

I want them drinking water as their main choice for that, 
because that's the healthiest thing to be drinking. 

(Focus Group Participant 1)

He likes soft drink but they are unhealthy so we don't give 
them to him. 

(Interview Participant 1)

Participants demonstrated nutrition knowledge in their accounts 
of a sweet drink hierarchy. Certain drinks were perceived to be more 
or less healthy relative to others, based upon the presence of healthy 
(eg vitamins) and unhealthy (eg sugar) ingredients. In general, the hier-
archy reported by participants was nutritionally accurate, with water 
seen as most healthy and sweet drinks including cordial and soft drink 
understood to be least healthy. Fruit juice was considered a healthier 
alternative to cordial and soft drink with some participants reporting 
that fruit juice was offered regularly. There were inconsistencies in 
participants' views of whether or not fruit juice was suitable for daily 
consumption by children.

Participants demonstrated knowledge of the importance of hy-
dration and the benefit of nutrients available in drinks such as milk. 
Some participants subsequently justified providing sweet drinks 
such as flavoured milk as a means to encourage children to drink or 
to ensure calcium intake. Health conditions such as eczema, consti-
pation and food allergies motivated drink choices for some families. 
It was unclear whether these decisions were based on professional 
advice, or participants' own knowledge or beliefs.

TA B L E  3   Participant characteristics

Participant characteristics  

Total number 25

Parenting role

Parent 88%

Grandparent 12%

Age (mean age of parent participants) 34.5 years

Age (mean age of grandparent participants) 67 years

Female (%) 92%

Education level

Year 12 or less, graduate diploma or certificate 40%

Bachelor or postgraduate degree 60%

Occupation

Full-time home duties 54.2%

Part-time or casual work 33.3%

Full-time work 12.5%

Country of birth

Australia 36%

Main language spoken at home

English 56%

Postcode of residence

SEIFA IRSD decile 1-3 (most disadvantaged 
postcodes)a

24%

SEIFA IRSD decile 4-7 20%

SEIFA IRSD decile 8-10 (least disadvantaged 
postcodes)

56%

Parent/grandparent sweet drink consumption frequency

Daily consumption 12%

Weekly consumption 20%

Monthly or less consumption 68%

Child characteristics

Child age (mean) 3.5 years

% children breastfed at 3 months 84%

% children breastfed at 6 months 71%

Abbreviation: SEIFA, Socio-Economic Index for Area.
aSEIFA decile based on Victorian State rankings. 

TA B L E  4   Themes from focus groups and interviews showing 
perceived factors and strategies to influence drink choices among 
preschool-age children

Socio-ecological 
domain

Factors influencing 
drink choices

Strategies to support 
healthy drink choices

Individual 
domain

Health and nutrition 
knowledge

Improved health educa-
tion for parents and 
children

Health beliefs  

Habits  

Parenting skills and 
confidence

 

Social domain Peer and family 
influence

Positive role modelling 
by parents, family and 
peers

Social and cultural 
norms

 

Environmental 
domain

Sweet drink 
availability

Improve access to water 
and decrease sweet 
drink availability

Unhealthy and mis-
leading marketing

Restricting unhealthy 
marketing

Relative price of 
healthy and un-
healthy drinks

Pricing strategies to make 
healthy drinks more af-
fordable and unhealthy 
drinks less affordable

Policies that encour-
age and discour-
age healthy drink 
choices
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I have a problem with encouraging my daughter to drink 
enough water and milk, so sometimes I'm really strug-
gling. I have to give her flavoured milk or put some sugar 
in the bottle, just a bit, to make her drink more. 

(FG 4)

3.1.2 | Health beliefs

Participants expressed the belief that sweet drinks are treats. The label 
“treat” was used to justify children's sweet drink consumption and 
frequently coupled this with the notion of occasional consumption. 
However, there was little consistency as to how frequent “occasional” 
might be. In many cases, the belief that “treats are okay sometimes” 
was applied to particular settings. For example the consumption of 
sweet drinks in restaurants or cafes and at special events like parties 
was generally acceptable. There were also discrepancies in the defini-
tion of a treat; for some parents, fruit juice and flavoured milk were 
treats, while for others, soft drink was considered a treat.

So we don't often go out for lunch or out for tea much, it's 
not a common occurrence. Like I think now the last time 
we went out and they had fizzy would have been a few 
months ago. But I do get them –you get meals, the drink 
and the meal with the ice-cream. And I'll often do that as 
a bit of a treat. And they will get lemonade. 

(Int 6)

So I explain to him how this is a special occasion so that's 
why you're allowed a special treat. It's only this time. But 
when we're home, we don't have the special treat. 

(Int 2)

Participants reported using sweet drinks to encourage or reward 
particular behaviours, such as eating dinner. This emerged as a com-
peting health belief, with the perceived importance of eating dinner 
overriding the desire to limit their children's sweet drink consumption. 
Some participants held the view that sweet drinks are a suitable choice 
for children when they are sick, and this was seen as an acceptable 
exception to the belief that sweet drinks are unhealthy.

Sometimes if we want to manage that, to do something 
which she is not doing, sometimes we offer if you do this, 
or if you eat this meal, then after that we'll give some soft 
drink like coca cola. 

(FG 8)

3.1.3 | Habits

Participants were conscious of fostering “good” or “healthy” habits 
among their children. They acknowledged that their own habits are likely 

to be passed on to their children, and that once established, habits can 
be difficult to change. Some participants likened the habit of soft drink 
consumption to cigarette smoking, with one parent suggesting that the 
purchase and consumption of sweet drinks may be a habit that is en-
joyed, and despite health knowledge to the contrary is hard to break.

I don't know if it's harder for people to break a habit, like smok-
ing? Maybe they know it's not the right choice. Maybe they 
know it's not healthy, but it's just what they do and they really 
enjoy it and it's part of what they buy at the supermarket and 
what goes in their fridge. How do you break that habit? 

(Int 7)

3.1.4 | Parenting skills and confidence

Parenting competence strongly influenced sweet drink consump-
tion among preschool-age children. Participants acknowledged that 
parenting can be challenging, and their own skills and confidence 
in parenting during challenging situations emerged as an important 
influence of drink choices. Despite intentions to make healthy drink 
choices, many participants conceded that they often succumbed 
to their children's pestering for sweet drinks, particularly outside 
the home environment. This was driven by a strong desire to avoid 
tantrums, especially in public places. The power struggle between 
parents and children was reinforced with participants talking about 
the need to be “strong” when making drink choices, and at times 
feeling like they had “given in” to their children.

I just find it quite difficult to stand out and say, ‘Actually, 
no, I don't want him to have that.’ It's just easier to go 
with the flow. … I'm saying I'd prefer he didn't want the 
lemonade, but I'd also prefer if I was stronger enough to 
just hold the ground, I suppose, and not give into that. 

(FG 2)

I think it's a matter of being strong as well and just stick-
ing to ‘no’. But that's easier said than done. … At the 
supermarket sometimes I'll give in. … It's either that or 
death stares by fellow shoppers thinking you can't handle 
your kids. And you don't want a death stare so you just 
buy them [soft drinks]. 

(FG 7)

3.2 | Factors influencing drink choices: 
social domain

3.2.1 | Peer and family influence

The social contexts in which families spend their time was a strong in-
fluence on drink choices for children. Children want to drink whatever 
others around them are drinking. Coupled with participants' expressed 
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desires to avoid conflict around drink choices, sweet drink consump-
tion by others – for example grandparents and peers – emerged a 
strong determinant of children's consumption of these drinks.

I mean, like with everything with kids, they see someone 
doing it, then they want to do that. They see a kid drink-
ing juice, they want juice. If they see their grandmother 
drinking juice, that's what they want. 

(FG 1)

Participants reported making conscious decisions to drink water 
in front of their children to model desired behaviours and encour-
age healthy habits. In contrast, some parents in particular reflected 
upon examples of unhealthy role modelling and unhealthy social 
influences. For example some parents spoke of fruit juice and soft 
drink being regularly offered by grandparents. In some instances this 
was seen as a treat, and therefore considered acceptable. However, 
some parents spoke of conflict where parents and grandparents held 
different views about suitable drink options. Of note, the grandpar-
ents who participated in this study reported being strict with their 
grandchildren in not allowing regular sweet drink consumption.

I think of course the adults in the family have to set the ex-
ample. You can't say, ‘I can drink coke but you are not.’ And 
they're thinking, ‘Why? Why can you do it and I can't do it?’ 

(Int 2)

3.2.2 | Social and cultural norms

Social norms and expectations were important factors in par-
ticipants' decisions to allow sweet drinks for their children. This 
included expected behaviours among peers, for example the suit-
ability of drinks at certain ages, and settings-specific norms. Sweet 
drinks were the norm at children's birthday parties and parents high-
lighted that it was difficult to make decisions against the norm. Most 
participants reported that they would allow their children to con-
sume sweet drinks at parties, acknowledging that others were doing 
the same and it was a special occasion. A minority said they would 
only allow their child to drink water at parties, despite other children 
being allowed sweet drinks.

But we can't sit there at a party and just yell at him and 
say don't have that, don't have that. We tried, but then 
we just looked ridiculous. 

(Int 7)

Participants' reflections upon their own upbringings influenced 
drink choices made for children. Those who felt they had healthy 
upbringings endeavoured to bring up their children in the same way. 
While others who had frequently consumed sweet drinks as children 
expressed a desire to encourage more healthy behaviours among their 
own children.

I think kids are happy with what you give them. And that's 
how it was when I was growing up. We never really had 
soft drink, or we did at birthday parties; it was a treat. 

(Int 4)

I think just for health reasons… Because I grew up in a 
household where we didn't drink water. We drank mostly 
soft drink and other flavoured drinks. And I didn't want 
my kids, I don't want that to be normal for them. 

(FG 3)

3.3 | Factors influencing drink choices: 
environmental domain

3.3.1 | Sweet drink availability

At the environmental level, a number of factors influencing chil-
dren's drink behaviours emerged. The physical availability of sweet 
drinks was a key factor leading to consumption. This included avail-
ability within the home, in other people's homes and in places where 
drinks could be purchased. Among children familiar with sweet 
drinks, the presence of sweet drinks in the immediate environ-
ment was a trigger for children to ask for them. In these instances, 
participants explained that their children sought out sweet drinks 
within the home, or pestered for these drinks to be purchased. On 
the other hand, participants whose children had not previously tried 
sweet drinks did not share the view that the presence of sweet 
drinks posed a challenge. For these parents, delaying the introduc-
tion of sweet drinks was believed to be a key influence over their 
children's behaviour.

They won't ask me for juice always but if they open the 
fridge and they see it's there then they want it. 

(FG 5)

I guess my kids are exposed to (soft drink) in the super-
market, but they don't know what it is, so it's not an issue. 
How powerful is that, not knowing, holding off. 

(Int 8)

3.3.2 | Marketing

The marketing and promotion of sweet drinks emerged as a power-
ful influence over preschool-age children's drink behaviours, with tar-
geted marketing towards children a major concern. Participants spoke 
of product placement and popular cartoon characters being used to 
market sweet drinks to children, leading children to easily identify and 
repeatedly request these products. Some participants drew paral-
lels with cigarette advertising, suggesting that marketing, including 
product placement, of soft drink should be restricted, as it is with 
cigarettes.
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Why is the first thing that we see when we walk into one 
of those stores is soft drinks? Why isn't it the water? 

(FG 10)

Participants reported concern around food and drink marketing 
including claims made on product labels, citing these to be confusing 
and misleading. Product placement of certain foods and drinks in the 
baby aisle in the supermarket was also identified by participants as an 
example of misleading marketing.

Fruit juice is a great example. Like, it's portrayed that, 
they'll put the whole – on the front they'll put it's organic 
and it's got Vitamin C, but they don't show that it's basi-
cally just sugar and it's got all the fibre stripped out of it… 

(Int 5)

3.3.3 | Price

The relative price of water and sweet drinks influenced participants' 
decisions around drink purchases. The low price of tap water was 
viewed as an incentive to consume water, but lack of availability of 
places to refill water bottles and the inconvenience when water bot-
tles were forgotten were mentioned. When making drink purchase 
decisions, the low price of soft drink, compared to water, made it diffi-
cult for participants to justify paying for water. Price discounts on soft 
drinks in the supermarket and low priced soft drinks at fast food out-
lets were perceived to lure parents towards making unhealthy choices 
and punish those wanting to make healthy decisions.

It gets me a bit with the cost side of things where you 
go to McDonalds and you can get one of those crazy big 
frozen cokes for $1.00. Like, the large one is a $1.00. 
Whereas a lot of the water at Maccas might cost you 
$3.00 or something like that. Like, it's people getting pe-
nalised for wanting to be healthier. 

(Int 5)

3.3.4 | Policy

Policies including settings-based policies in childcare, kindergartens 
and schools were perceived to exert a positive influence. These set-
tings were seen to be supporting healthy drink choices through role 
modelling and implementation of water-only (or water and milk in 
the case of childcare) policies. This aligned with participants' expec-
tation that children's settings should support healthy drink choices. 
Importantly for some, the positive effect of these policies extended 
beyond the setting and into the home environment, making it easier to 
encourage the consumption of water and milk and limit sweet drinks.

Because I remember before (my daughter) started day care 
she had two or three juices a day, every day. And when she 
started going to day care she started with the water thing. 

(FG 5)

3.4 | Strategies to support healthy drink choices: 
individual domain

3.4.1 | Health education

Education was the dominant factor underpinning participants' sug-
gestions for ways to improve children's drink behaviours. Most 
apparent was the view that more education is necessary to teach 
parents and grandparents about healthy drink choices. Participants 
also suggested providing nutrition education to children to teach 
them to make healthy drink choices and develop healthy habits 
from an early age. Health professionals (including MCH nurses and 
General Practitioners) and settings such as schools were highlighted 
as important avenues for providing education to parents and chil-
dren. There was some concern however that parents who do not 
regularly access health and care services may miss out on education, 
with further concern expressed that these parents may be those 
most in need.

I think maybe some more education really early on, from 
maternal child health, doctors. I can't really recall what 
was done back then (when my child was younger), but I 
guess getting in really early so it's more normal. 

(Int 3)

3.5 | Strategies to support healthy drink choices: 
social domain

3.5.1 | Positive role modelling

To a lesser degree, participants talked about the potential impact 
of peer and family influences in improving children's drink choices. 
While participants reflected upon the influential nature of role mod-
elling, they did not identify ways to encourage or facilitate positive 
role modelling. Participants spoke about the positive influence that 
organisations such as child care centres and schools can have over 
children's drink behaviours.

And role modeling in other places where the kids are, if 
not at home, at day care centres, making sure that it's 
milk and water as the options. 

(Int 7)

3.6 | Strategies to support healthy drink choices: 
environmental domain

3.6.1 | Water and sweet drink availability

Increasing the availability of water and limiting the availability of 
sweet drinks were identified by participants as likely to improve 
drink behaviours among preschool-age children. In particular, 
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participants focused on limiting the availability and promotion of 
sweet drinks in supermarkets. The practice of regularly carrying 
water bottles was highlighted for the dual benefit of encouraging 
water consumption, and reducing the likelihood that sweet drinks 
would be purchased.

I like the idea of having the healthy aisles in the super-
market where I guess for the older kids you can have the 
lolly-free, soft drink-free checkouts, sorry not the aisles. 
That they are far and few between. There's actually prob-
ably not enough of them. 

(FG 10)

3.6.2 | Restricting unhealthy marketing

Participants unanimously agreed that restricting unhealthy market-
ing would have a positive impact on children's drink behaviours. 
Participants called for greater accountability on the part of food in-
dustry to ensure consumers are not mislead by food and drink pack-
aging, labelling and promotion. Participants also suggested utilising 
healthy marketing strategies to encourage consumption of water, 
with the view that this would be a simple and effective strategy.

I think them not being able to market unhealthy food 
to children. So the fruit drinks that are not 100% juice 
shouldn't be allowed to have the children's characters 
and marketing on them. 

(FG 3)

3.6.3 | Price

Price modifications to reduce the price of water and increase the price 
of sweet drinks were suggested by participants. This led to discussion of 
the potential impact of applying a tax to drinks with added sugar. Parents 
expressed views both for and against the implementation of such a tax 
as an effective strategy to improve children's drink behaviours.

Even the cost of buying water when you're out. If water 
was so much cheaper to buy, then it'd be an easier option 
than when soft drink or juice is the same cost, or even 
cheaper sometimes. 

(FG 3)

And the cost of soft drink is so cheap, I think it's the same 
price as water in a bottle. Yeah. You know a tax on that. 
I think it's a shame that it has to come to that, but I think 
it would be effective. 

(Int 3)

I think about things like – water is free! It comes out of 
the tap. I really don't know that price is going to make a 

huge difference, or putting a tax on sugar beverages. … I 
really don't think price would do it. 

(Int 7)

4  | DISCUSSION

This qualitative study of parents' and grandparents' perceptions of 
factors influencing drink consumption among preschool-age chil-
dren identified a number of influential factors across the domains of 
the socio-ecological model.

Within the individual domain, health knowledge and beliefs 
emerged as important influences over drink choices for pre-
school-age children. Other qualitative research has shown knowl-
edge and beliefs to be central factors influencing food choices 
made by mothers.12 In our study, participants demonstrated health 
knowledge through discussion of a hierarchy of drinks. Despite many 
participants correctly identifying sweet drinks as unhealthy, there 
was some confusion among some participants regarding whether 
fruit juice was healthy, and how often it ought to be consumed by 
children. In our study, the label “treat” was often applied to sweet 
drinks, particularly in the context of a special occasion. This seemed 
to justify sweet drink consumption as an exception to usual be-
haviour. The term “treat” is widely used by parents and the practice 
of sweet drinks being offered to children as treats is common.18,19 
However, we found that participants in our study were neither 
clear nor consistent in their definition of a treat. We also found that 
participants used sweet drinks as a reward, or bribe to encourage 
children to consume more healthy foods. While not necessarily rec-
ommended, this notion of using food as a tool to motivate children 
to eat is not uncommon.19,20

Parenting skills and confidence were identified as factors influ-
encing children's drink choices in this study. Parenting practices, 
both in general and with regard to food choices, are understood to 
be important determinants of children's nutrition behaviours.21 In 
our study, participants acknowledged that it was easier to surren-
der to children's requests for sweet drinks in order to avoid negoti-
ations or tantrums. Other research has found maternal self-efficacy 
in limiting unhealthy food and drink consumption among children 
decreases across the early childhood period, likely as a result of chil-
dren's increased desire and capacity to exercise choice over what 
they consume.22 These findings reinforce the need for environments 
that support parents to make healthy food choices for their children.

Within the social domain, peer and family influence, including 
role modelling and norms were identified as factors influencing 
children's sweet drink consumption. In particular, our study found 
children's drink preferences were strongly influenced by observing 
what others around them were consuming. Previous research has 
reported on the influential role of family and peer behaviour, as well 
as observations of others eating and drinking in social situations in 
influencing children's dietary preferences and behaviours.8,23,24 Role 
modelling is thought to be highly influential in children's drink pref-
erences,18 with emphasis placed on positive parental role modelling, 
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rather than controlling techniques, as influential to the positive de-
velopment of children's dietary behaviour.9

Social networks play a further role in children's dietary consump-
tion through foods directly provided to children. Recent research 
suggests that grandparents have increasing influence over children's 
dietary behaviours through the food and drinks they offer.12,25 Some 
parents in our study spoke with frustration about grandparents pro-
viding sweet drinks. Interestingly, the small number of grandparents 
who participated in this study reported being strict with their grand-
children in not allowing sweet drink consumption. This may be due 
to social desirability bias, influencing grandparents' reporting in our 
study, or it may be related to the roles played by the grandparents 
we spoke with, all of whom cared for their grandchildren on multiple 
days each week, a role more akin to parenting.

We found that children were more likely to consume sweet 
drinks if these drinks were kept in the home. Exposure to and avail-
ability of particular food and drinks have been associated with build-
ing familiarity and subsequent preference for these items.8 Parents 
have previously identified food availability as an influence over what 
children consume,20 and availability of sweet drinks in the home has 
been associated with their consumption among children.26,27

Furthermore, mothers' own sweet drink consumption has been 
shown to influence the intake of sweet drinks among very young 
children.28 This was reflected in our findings whereby mothers who 
consumed sweet drinks went on to discuss their children's requests 
for and consumption of sweet drinks. This behaviour conflicted with 
participants' views of the detrimental health effects of sweet drinks 
and their expressed intentions to limit their children's sweet drink 
consumption.

Our study identified unhealthy food and drink marketing as a 
factor influencing children's preferences for sweet drinks. This was 
clearly a frustration for participants, many of whom felt that market-
ing should not promote unhealthy drinks and should not be targeted 
towards children. Targeted marketing of foods towards children has 
repeatedly been shown to influence children's intake of, and pref-
erences for unhealthy foods20,29 and there is increasing support for 
restrictions on the advertising of unhealthy food and drinks towards 
children.30

As for strategies to improve the health of drinks provided to 
preschool-age children, participants in this study focused mostly on 
factors within the individual domain of the socio-ecological frame-
work. Participants were quick to suggest education as a potential 
solution. This finding should be interpreted with caution because 
while education was a commonly mentioned strategy, participants 
did not report a knowledge deficit regarding the unhealthiness of 
sweet drinks and many expressed the view that too much sugar was 
unhealthy. This finding reinforces our understanding that knowledge 
alone does not influence behaviour.

Within the environmental domain, participants identified limit-
ing availability and promotion of sweet drinks in supermarkets and 
restricting unhealthy food and drink marketing targeted towards 
children as strategies likely to help them to make healthy choices 
for their children. Participants also acknowledged existing strategies 

such as water-only policies in children's education and care environ-
ments as helpful. Some parents referred to pricing strategies such 
as taxing drinks with added sugar. However, opinions regarding the 
likely success of taxation were mixed. Recent research has shown 
that applying a tax to drinks with added sugar is likely to lead to 
health improvements at the population level, with greatest benefits 
observed among those with lower SEP.31‒33

Factors that influence dietary behaviour are diverse, and inter-
related in an often-complex manner.34 This is demonstrated in the 
findings of this study, where participants described multiple factors 
acting across different contexts having influence over the types of 
drinks consumed by their children. No one labelled any one particu-
lar factor in isolation, rather discussions moved within and between 
determinants. Strategies to improve the health of children's diets will 
therefore require coordinated action across multiple levels of the so-
cio-ecological domain. Strategies will need to counter the current 
obesogenic environment to better support healthy food and drink 
choices and reduce consumption of unhealthy food and drinks.35 
What this study adds is strong desire from parents and grandparents 
for education, environments and policies that support them in their 
intentions to make healthy choices for their children.

4.1 | Limitations

Selection bias is a limitation of this study. Those who self-selected to 
participate are more likely to be interested in food and drink choices 
for children and more health-aware. While we recruited partici-
pants from different geographic areas, the majority of participants 
in the study had completed tertiary education and resided in well-
off neighbourhoods. Participants in this study were also less likely 
to consume sweet drinks on a daily basis compared to the general 
adult population in three of the four geographic areas in which we 
sampled. We were unable to test whether sweet drink consumption 
among children differed according to parents' SEP; however, other 
research in Australia has shown that parents with low SEP were 
more likely to offer sweet drinks to their preschool-age children.19

While this study aimed to investigate the views of all parents, the 
majority of participants were mothers and after that, grandmothers. 
This is a reflection of current society, where mothers typically hold 
the primary care-giving role28 and, compared to fathers, spend more 
time caring for children aged 0-5 years.36 In addition, focus group 
sessions were held during weekday hours, limiting participation for 
working parents. Finally, the data in our analysis relied upon self-re-
port in an interview or group setting, and is therefore susceptible to 
social desirability bias, which may lead to underreporting of sweet 
drink consumption.37

There are currently a range of clear policy actions open to gov-
ernments and recommended by national and international bodies to 
improve population nutrition. These include restricting unhealthy 
food advertising targeted towards children and applying a 20% 
health levy to drinks with added sugar,35,38 both of which are likely 
to improve children's dietary intake equitably.39,40 Beyond this, 
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further research could focus on better understanding how the de-
terminants of children's sweet drink consumption varies across the 
socio-economic gradient. Understanding these drivers will help pri-
oritise solutions that can serve the dual goal of reducing sweet drink 
consumption among preschool-age children and reducing socio-eco-
nomic inequalities in sweet drink consumption.

4.2 | Researcher roles in construction of the data

All authors of this study are female, with postgraduate education, 
working in health research. Several members of the team are par-
ents, including some with preschool-age children. With an overall 
interest in identifying policies to reduce obesity, the authors have 
backgrounds in the fields of epidemiology, chronic disease preven-
tion, health inequity, and nutrition and dietetics. All subscribe to the 
view that individual health behaviour is determined by multiple lay-
ers of influence, as demonstrated by the socio-ecological model.

5  | CONCLUSION

This study provides insights into factors influencing sweet drink 
consumption among preschool-age children. In contrast to common 
rhetoric, this study suggests children's sweet drink consumption is 
often influenced by factors beyond parental control. Parents and 
grandparents with primary caregiving roles are asking for educa-
tion, environments and policies to support their intentions to make 
healthy choices for their children. Findings indicate opportunities for 
strategies across the socio-ecological domains to facilitate more nu-
tritious drink behaviours among preschool-age children.
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6.3 APPENDIX ONE: INTERVIEW GUIDE 

 

Interview Guide  

 
Introduction: Brainstorm topic 

Can you tell me what drinks you can think of that are commonly consumed by 
preschool-aged children? 

Can anyone suggest any other drinks we might have missed? 

Aim to include at least: diet and non-diet softdrinks, fruit juice, cordial, iced tea, flavoured 
milk, plain milk, energy drinks, sports drinks, water.  

 

Key question 1  

What drinks do your children most commonly drink at home? (breakfast / lunch / the 
dinner table/ watching tv / before bed) 

o What are the reasons for each of these drink choices? 

What drinks do your children drink when out of the house?  (At the shops/ restaurants/ 
parties?) 

o What are the reasons for each of these drink choices? 

What drinks do your children drink with particular people (friends, grandparents)? 

o What are the reasons for each of these drink choices? 

Where else might your children have something to drink – what might that drink be? 

o What are the reasons for those drink choices? 

 

Key question 2  

Do you have any concerns about what preschool-aged children are drinking these days? 

o Prompt: On the other hand, what are you happy about? What is working well?  

 

Key Question 3  

Thinking about all the different settings where you offer your young children something 
to drink, what do you think could be done to improve the healthiness of those drinks? 

o Prompt: What could help you make different / healthier drink choices for your 
children? 
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o Prompt: Are there changes to the food in places you visit each day (supermarkets, 
schools, service station etc) that could help? 

o Prompt: Are there particular people who could help? Family? MCH nurses?  

 

Close 

***Review purpose of study*** 

Is there anything else you would like to say or any questions you’d like to ask? 

***Summarise key points raised and check for accuracy*** 

Thank participants for coming and close.  
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7 REPRESENTATIONS OF INEQUALITIES IN CHILDHOOD OBESITY IN 
AUSTRALIAN HEALTH POLICY 

 

7.1 SUMMARY 

This chapter now turns to policy strategies and actions proposed by Australian national, state 

and territory governments to address inequalities in childhood obesity. In order to achieve the 

dual goal of reducing childhood obesity and reducing inequalities, a range of complementary 

approaches will be required. This will need to comprise actions that address the individual, 

social, and structural determinants of childhood obesity. To identify what these actions need to 

be, an understanding of current and recent policy approaches is first required. This study 

therefore aims to critically analyse the representations of inequalities in childhood overweight 

and obesity in a sample of Australian health policy documents. 

This study identified that childhood obesity was predominantly represented as an issue of 

individual responsibility. Whilst structural drivers of childhood obesity were recognised, 

individual-level actions were dominant. The study also found that health inequalities were 

represented as an issue in principle, but not addressed by policy actions. This study concluded 

that current representations of childhood obesity and health inequalities in Australian health 

policy documents do not adequately address the underlying causes of inequalities in childhood 

obesity. 

 

The following paper has been prepared and submitted for publication to the International 

Journal of Health Policy and Management. 
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7.2 A CRITICAL ANALYSIS OF REPRESENTATIONS OF INEQUALITIES IN CHILDHOOD 

OBESITY IN AUSTRALIAN HEALTH POLICY DOCUMENTS 

 

Abstract 

Background 

In Australia, childhood obesity follows a socioeconomic gradient whereby children with lower 

socioeconomic position are disproportionately burdened. To reduce these inequalities in 

childhood obesity requires a multi-component policy-driven response. Action to address health 

issues is underpinned by the ways in which they are represented as ‘problems’ in public policy. 

This study critically examines representations of inequalities in childhood obesity within 

Australian health policy documents published between 2000-2019. 

Methods 

Australia’s federal, state and territory government health department websites were searched 

for health policy documents including healthy weight, obesity, healthy eating, food and 

nutrition strategies; child and youth health strategies; and broader health and wellbeing, 

prevention and health promotion policies that proposed objectives or strategies for childhood 

obesity prevention. Thematic analysis of eligible documents was guided by a theoretical 

framework informed by problematization theory, ecological systems theory, and theoretical 

principles for equity in health policy. 

Results 

Eighteen policy documents were eligible for inclusion. The dominant representation of 

inequalities in childhood obesity was one of individual responsibility. Whilst structural 

determinants of inequalities in childhood obesity were acknowledged, policy actions 

predominantly focused on individual determinants. Equity was positioned as a principle of 

policy documents but was seldom mentioned in policy actions.  
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Conclusions 

Current representations of inequalities in childhood obesity in Australian health policy 

documents do not adequately address the underlying causes of health inequities. In order to 

reduce inequalities in childhood obesity future policies will need greater focus on health equity 

and the structural determinants of health. 

 

Keywords 

Child obesity 

Health equity 

Health policy 

Obesity prevention 

Problematization 

Socioeconomic inequalities 
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Key Messages: 

1. Implications for policy-makers 

• The dominant representation of inequalities in childhood obesity in Australian health 

policy documents was one of individual responsibility with policy actions 

predominantly focused on individual determinants of health behaviour.  

• Actions to address structural drivers are necessary to shape health-promoting 

environments that support, instead of undermine healthy behaviours, however this was 

not a focus of actions proposed in the Australian health policy documents analysed in 

this study. 

• Current representations of inequalities in childhood obesity in Australian health policy 

documents do not adequately address the underlying causes of health inequities. In 

order to reduce inequalities in childhood obesity future policies will need greater focus 

on health equity and the structural determinants of health. 

 

 2. Implications for public 

This critical analysis of a sample of 18 Australian national, state and territory health policy 

documents was the first of its kind to explore how governments consider socioeconomic 

inequalities in childhood obesity in public health policy documents. Findings indicated 

childhood obesity is predominantly represented as an issue of individual responsibility in 

Australian national, state and territory public health policy documents. Actions proposed in 

policy documents focused primarily on improving knowledge and skills and changing 

children’s dietary behaviour. These actions alone are unlikely to address the underlying causes 

of childhood obesity and may widen inequalities in childhood obesity. To better promote fair 

opportunities for health, policies need a greater focus on health equity, necessitating action on 

the social determinants of health within and beyond the health system.  
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Background 

Children with obesity have increased risk of adverse physical and psychological health, with 

excess weight gain and associated health consequences likely to persist into adolescence and 

adulthood (1-4). In Australia and other high-income countries, childhood obesity is 

socioeconomically patterned whereby children who live in socioeconomically disadvantaged 

neighbourhoods or whose parents have low income or education are more likely to experience 

obesity compared to children with a relatively higher socioeconomic position (SEP) (5, 6). In 

a number of countries including Australia, socioeconomic inequalities in childhood obesity are 

widening (7, 8). 

The determinants of childhood obesity are complex, acting across multiple contexts and in 

multiple settings (9). Childhood overweight and obesity is influenced by individual factors 

including diet and physical activity, knowledge and skills, individual preferences, and 

parenting practices (10, 11). These individual factors are in turn shaped by the social 

determinants of health (SDoH), the daily living conditions in which we are born, grow, work, 

live, play and age (11, 12). They include early life experiences, education and employment 

opportunities, housing, and food environments (12). The SDoH also include the economic, 

social, political and cultural contexts that shape these daily living conditions (13). The SDoH 

are not experienced equally with some populations having less access to the social and 

economic resources and conditions necessary for good health (14). These differences in the 

SDoH give rise to unjust inequalities in health (15). Health equity therefore can be described 

as the notion that everyone should have a fair opportunity to attain their full health potential 

(16). 

Implementation of comprehensive and multi-faceted government policies across all levels of 

influence is necessary to create and support healthy and equitable food and physical activity 

environments (14, 17, 18).  Evidence shows that in order to be both effective and equitable, 

actions must address the structural barriers to good health and a healthy weight (19). 

Interventions that target structural barriers to health aim to change the circumstances in which 

individuals’ decisions are made, in order to better support healthy choices (19). Unlike 

behavioural interventions, these do not require individual agency and are typically enacted 

through regulatory changes (19). 
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Central to equity-oriented health policy is its attention to ensuring less privileged groups have 

the same opportunities to attain the same level of health as those who are better off (20). 

Carefully designed policies that address the underlying drivers of obesity and create health 

promoting environments combined with targeted actions that are proportionate to need can 

bring about fairer opportunities for good health across societies (19). 

It is widely recognised that there is a role for government policy in obesity prevention (21-23). 

Government policies reflect policymakers’ ideologies and values and are shaped by political, 

institutional and interest groups (24). They carry implicit or explicit problem representations 

that both influence, and are influenced by, media and public discourse and opinion, and can 

further shape the political agenda (25). The way issues are represented as problems within 

policy documents can be considered alongside the way in which policy actors frame issues. 

Problem representation analysis begins with proposed solutions and examines the implicit 

problem(s) within those solutions (26). Framing, on the other hand examines how language is 

used by stakeholders to construct reality, through shaping perceptions of an issue it’s causes 

and solutions (27). Problem representations and issue framing within policies can direct 

attention to, or shift the focus from, particular aspects of a problem, which in turn influences 

the actions that are available to address the problem (26). Analysis of how policy problems are 

conceptualized provides the opportunity to rethink current, or inform future, policy, research 

and advocacy efforts (28). 

This study focuses on health policy documents as an indicator of a government’s institutional 

commitment to act on inequalities in childhood obesity (29). To date there have been no 

previous analyses of representations of inequalities in childhood obesity in health policy. The 

aim of the study, therefore, is to understand how inequalities in childhood overweight and 

obesity are represented as a problem in Australian health policy documents.  

 

Methods 

Study setting 

Australia has a federated governance system, comprising a federal (national) government and 

eight state/territory governments. Under this structure, both federal and state/territory 

governments are responsible for health and health promotion policy. As a consequence, obesity 
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prevention is addressed in different ways across jurisdictions with some governments 

implementing specific healthy weight or obesity strategies, while others address childhood 

obesity within healthy eating or food and nutrition strategies; child and youth health strategies; 

or broader health and wellbeing, prevention or health promotion policies. 

Study design 

Qualitative policy analysis was undertaken to critically analyse public health and obesity 

prevention policy documents published by Australia’s national, state and territory 

governments. We adopted an interpretive approach to policy analysis which is particularly 

useful for interrogating the framing, representation and social construction of policy problems 

(28).  We used a theory-informed approach to examine how 1) childhood obesity and 2) 

inequalities in childhood obesity have been represented as problems in policy actions to prevent 

childhood obesity proposed during the period 2000-2019. 

Theoretical Perspective 

Multiple theories and principles relevant to health policy analysis were used to inform specific 

components of our methodological approach. These included problematization theory, 

ecological systems theory, and theoretical principles for advancing equity in health policy. We 

combined these theoretical perspectives to develop a comprehensive analytic framework 

(Table 1). 

Based on problematization theory, Bacchi’s ‘What’s the Problem Represented to be’ (WPR) 

framework was used as the overarching approach to guide the analysis (26, 30). WPR proposes 

that analysis of problem representations must begin with the policy actions – which implicitly 

or explicitly represent dominant ideas, values and priorities, and silences across these domains. 

For example, proposing nutrition education to address childhood obesity indicates that obesity 

arises from knowledge and skill deficits (26). Yet, this silences the remaining socioecological 

causes of obesity, risking the deflection of political action across these levels. 

The WPR approach is underpinned by Foucault’s theory of problematization, which suggests 

that policies contain implicit representations of problems within the strategies they propose 

(30). Bacchi observes that “we are governed through problematizations rather than policies” 

(30) (p.xi). The WPR approach thus provides an analytic strategy that can support critical 
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interrogation of policy documents to reveal how issues become defined as “problems” and the 

political values and assumptions underlying these problem representations (26).  

Previous studies have demonstrated that WPR is a useful approach for interrogating how public 

health nutrition and childhood obesity are problematized in policy documents and media stories 

(31-34). For example, analysis of Australia’s now expired national public health nutrition 

agenda, Eat Well Australia, revealed public health nutrition was represented as an individual 

problem, and as a problem arising from social, political and economic circumstances (31). 

Analysis of media representations of childhood obesity in Australia revealed media coverage 

favoured the representation of childhood obesity as a problem of individuals, in direct contrast 

to the social representation observed in the academic literature (34). 

To examine the representations of childhood obesity and consider the equity impacts of 

proposed actions, we were guided by ecological systems theory in developing our analytic 

framework. In particular, we drew upon Dahlgren and Whitehead’s application of ecological 

systems theory (20).  In their model, the outermost layer represents the socioeconomic, cultural 

and environmental determinants of health (level 1); moving inward, the next layer represents 

the settings in which people live, work, and learn (level 2); the next layer represents family and 

social networks (level 3); and the innermost layer represents individual behaviours and 

biological factors (level 4) (Figure 1) (20). These four levels of influence translate into 

corresponding levels of policy action. Level one policy actions bring about structural change, 

such as taxation policies. Level two policy actions improve daily life conditions, for example 

through employment and protection policies, or food and nutrition policies that improve access 

to and affordability of healthy foods. Level three policy actions build community capacity 

though improving local skills, leadership and infrastructure to better enable implementation of 

tailored actions that improve health within the community. Finally, level four policy actions 

influence individual behaviour, such as nutrition labelling or providing health education (20).  
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Figure 1. Determinants of Health Model. Source: Dahlgren and Whitehead (1991) (20) 

 

To further interrogate the extent to which policy documents address equity, the analytic 

framework drew upon Whitehead and Dahlgren’s Ten principles for policy action (35) and 

Whitehead, Dahlgren and Gilson’s key action areas for robust policy response to health 

inequalities (36). Guiding questions for analysis were selected based on relevance to this 

particular critical analysis of policy documents from a single country. These documents outline 

key evidence-based policy features that are considered essential to promote equity in health 

policy (14, 37) and have previously been  applied to understand inequities in children’s health 

including obesity, (38, 39) and in frameworks to examine health equity in child health policies 

(40). 

 

TABLE	7.1	CODING	AND	THEORETICAL	ANALYSIS	FRAMEWORKABLE	1.		

Theoretical	
Perspective		

Description	 Guiding	questions	for	data	
coding	and	analysis	

Codes	

Problematization	
theory,	applied	as	
What’s	the	problem	
represented	to	be?	
(WPR)	(30)		

	

The	WPR	approach	
draws	on	
problematization	theory	
and	comprises	critical	
analysis	questions	to	
interrogate	policy	
recommendations	or	
actions,	ultimately	
identifying	how	
problems	are	implicitly	
or	explicitly	represented	
within	these.		

1. What’s	the	problem	
represented	to	be	in	a	
specific	policy	or	
policies?	

2. How	has	this	
representation	of	the	
“problem”	come	about?	

3. What	is	left	
unproblematic	in	this	
problem	representation?	
Where	are	the	silences?	

4. What	effects	are	
produced	by	this	

Health	burden	

Disease	
prevention	

Economic	impacts	

Unhealthy	
behaviours	

Lifestyles	

Vulnerable		
populations	
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representation	of	the	
“problem”?	

Individual	
responsibility		

Ecological	systems	
theory	(41)	

	

According	to	ecological	
systems	theory,	health	is	
influenced	by	multiple	
factors	operating	across	
several	levels.	Dahlgren	
and	Whitehead	align	four	
levels	of	policy	action	to	
the	corresponding	
determinants	of	health.	

5. How	are	the	
determinants	of	
childhood	obesity	
represented	across	(i)	
macro	(ii)	settings	(iii)	
community	(iv)	
individual	levels?	

6. How	do	proposed	policy	
actions	align	across	(i)	
macro,	(ii)	settings,	(iii)	
community	and	(iv)	
individual	levels?	

Individual	choice	

Behaviour	not	
meeting	
guidelines	

Unhealthy	food	
marketing	

Obesogenic	
environments	

Social	
determinants	of	
health	

Unhealthy	norms	

Individual	
responsibility	

Education	and	
information		

Increase	fruit	and	
veg	intake	

Social	marketing	

School	programs	

Sports	and	
recreation	policies	

Government	
responsibility	

Shared	
responsibility	

Partnerships	

Key	concepts	and	
principles	for	
promoting	equity	in	
health	policy	(36)	
(35)			

	

Evidence-based	features	
of	a	policy	response	to	
promote	equity	or	reduce	
health	inequalities.		

	

7. How	have	equity	
objectives	and	targets	
been	described	in	the	
policy?		

8. To	what	extent	are	
actions	to	prevent	
childhood	obesity	
targeting	the	social	
determinants	of	health	
inequalities?	

9. How	does	the	policy	
report	on	or	plan	for	
measurement	of	
inequalities	and	
outcomes	for	different	
socioeconomic	groups?	

Equity	in	principle	

Equity	objectives	

Equity	targets	

Whole	of	
populations	

Social	
determinants	

Targeted	
interventions	

Priority	
populations	
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Research	and	
monitoring		

 

Reflexivity Statement 

All researchers involved in this study are white, female and tertiary educated, with experience 

identifying and analysing policies to equitably reduce non-communicable diseases. Our 

professional backgrounds include the fields of nutrition and dietetics, chronic disease 

prevention, epidemiology, health equity, health policy, and Aboriginal and Torres Strait 

Islander health. In accordance with existing theories and evidence, we are of the view that 

health and health inequities are influenced by the social determinants that shape the conditions 

in which individual behaviours occur.  

Document selection 

For the purpose of this study we were interested in government health policy documents in 

order to analyse policy representations of inequalities in childhood overweight and obesity. 

Each of Australia’s nine national, state and territory government health department websites 

were manually searched by one researcher (AC) between October 2019 and December 2019 

for potentially relevant health policy documents. These included 1) national or state or territory 

healthy eating / obesity prevention policy documents, and 2) national or state or territory public 

health policy documents (including health and wellbeing, prevention, health promotion, and 

child and youth health policy documents) that proposed objectives or strategies for childhood 

obesity prevention, as an indication of governments’ intentions. This range of document types 

was sought because of the observed inconsistencies in obesity prevention policy documents 

produced by national, state and territory governments. Keyword searches (for child, childhood, 

obesity, weight) were conducted to identify if a document was relevant to the study.  

 

Inclusion and exclusion criteria 

To be eligible for inclusion, documents had to be i) published by a government health 

department, ii) a policy, strategy, strategic framework, plan, strategic plan, or action plan, iii) 

published between 2000 and 2019 (to capture current or most recent childhood obesity 

prevention policy proposals), and iv) explicitly outline objectives or strategies for preventing 
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childhood obesity. Only health department policies were eligible because health departments 

are likely to take the lead/coordinating role for policies aiming to reduce childhood obesity. 

Documents were excluded if they did not outline actions specifically pertaining to the 

prevention of child obesity, or for which a more recent version of the same document was 

available.  

Data extraction 

The following details were entered into a data extraction matrix developed for this study in 

Microsoft Excel: the title of the policy; level of government (state/territory or national); the 

type of the policy (e.g. public health plan, healthy eating strategy); the timeframe of the policy; 

the overall goal of the policy. 

Data analysis  

The representations of childhood obesity and inequalities in childhood obesity in Australian 

health policy documents were examined through a theory-informed analysis. Policy documents 

were read in full and all sections relating to the prevention of childhood overweight and obesity 

were inductively coded, guided by the questions outlined in the analytical framework (Table 

1). Guiding principles and overarching statements in each policy document were inductively 

coded in the same manner. Two authors (AC & CZ) independently coded a subset of three 

policy documents, before comparing, labelling and defining codes and developing a coding 

framework that was used to code the remaining documents by a single author (AC) (Table 1). 

Codes were subsequently aggregated to generate higher-order themes illustrating the 

representations of inequalities in childhood obesity (42).  To do this, text-based thematic maps 

were constructed to iteratively explore relationships between codes and the theory, using the 

guiding questions from the analytic framework. 

Final themes were verified in three ways; 1) mapping the codes against the analytic framework; 

2) revisiting the policy documents throughout the analytical process; and 2) through discussion 

with all members of the research team (43). 
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Results 

A total of 30 documents were retrieved, of which 18 were eligible for inclusion in the analysis. 

Excluded documents either did not outline specific actions to address childhood obesity 

prevention, or a more recent version was identified. A flow chart illustrating the document 

selection process is shown in Figure 2. Nine policy documents focussed on healthy weight or 

obesity (n=4), healthy eating (n=4), food and nutrition (n=1) were included from national (n=2) 

and state and territory (n=7) governments. A further nine public health policy documents 

outlining strategies for health and wellbeing (n=4), prevention (n=1), health promotion (n=1), 

child and youth health (n=3) were included from national (n=2) and state and territory 

governments (n=7). Details including titles and jurisdictions of included documents is provided 

in Table 2.   

 

 

FIGURE	7.1	ARTICLE	SELECTION	FLOW	DIAGRAM	
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TABLE	7.2	POLICY	DOCUMENTS	INCLUDED	IN	THE	ANALYSIS	

 Public Health Strategies Obesity / Healthy Eating Strategies 

Australia 

National Preventative Health 

Strategy: Australia the healthiest 

country by 2020  

Published 2009, Australian Labor 

Party  

 

Healthy Safe and Thriving: National 

Strategic Framework for Child and 

Youth Health 2015 

Published 2010, Liberal-Nationals 

Coalition  

 

 

Eat Well Australia: An Agenda for 

Action for Public Health Nutrition 

2000-2010 

Published 2001, Liberal-Nationals 

Coalition 

 

 

Healthy Weight 2008: The National 

Action Agenda for Children and 

Young People and their Families 

Published 2008, Australian Labor 

Party 

Victoria 

Victorian Public Health and 

Wellbeing Plan 2019-2023 

Published 2019, Labor Party  

New South 

Wales (NSW) 

Healthy Safe and Well Strategic 

Health Plan for Children Young 

People and Families 2014-2024 

Published 2014, Liberal Party 

NSW Healthy Eating and Active 

Living Strategy: Preventing 

overweight and obesity in New South 

Wales 2013-2018 

Published 2013, Liberal Party 
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NSW Premier’s Priority: Reduce 

Overweight and Obesity Rates of 

Children by 5% over 10 years  

Published 2016, Liberal Party 

Australian 

Capital 

Territory (ACT)  

ACT Towards Zero Growth Healthy 

Weight Action Plan 

Published 2013, Labor Party 

Queensland 

(QLD) 

Queensland Health and Wellbeing 

Strategic Framework 2017-2026 

Published 2018, Labor Party 

Queensland Health: Healthy Weight 

Strategy 2017-2020 

Published 2017, Labor Party 

Northern 

Territory (NT) 

Northern Territory Child and 

Adolescent Health and Wellbeing 

Strategic Plan 2018-2028 

Published 2018, Labor Party 

Northern Territory Health Nutrition 

and Physical Activity Strategy 2015-

2020 

Western 

Australia (WA) 

Western Australian Health 

Promotion Strategic Framework 

2017-2021 

Published 2017, Labor Party  

 

Western Australian State Public 

Health Plan 2019-2024 

Published 2017, Labor Party  

South Australia 

(SA) 
 

The Eat Well Be Active Strategy for 

South Australia 2011-2016 

Published 2011, Labor Party 

Tasmania 

Healthy Tasmania Five Year 

Strategic Plan 2016 

Published 2016, Liberal Party 

Tasmanian Food and Nutrition Policy 

2004 

Published 2004, Labor Party 

Liberal party core values include individual freedom and minimal state involvement; Labor party core values include social security and 

a balance between market economy and state intervention.(44)   
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A total of six themes were identified, illustrating representations of inequalities in childhood 

overweight and obesity in Australian health policy documents (Table 3). Policy documents 

dedicated to healthy eating and obesity prevention proposed actions to prevention childhood 

obesity in more detail compared to general public health policy documents (including health 

and wellbeing, prevention, health promotion, and child and youth health policy documents). 

An overview of each of the themes is provided below, using excerpts from policy documents 

to illustrate how data contributed to each theme. 

 

TABLE	7.3	CODES	AND	FINAL	THEMES	

Codes Themes 

Health burden 

Disease prevention 

Economic impacts 

Childhood obesity is a burden 

 

 

Unhealthy behaviours 

Lifestyles 

Individual choice 

Behaviour not meeting guidelines 

Vulnerable populations 

Individual responsibility 

Unhealthy norms 

Education and information  

Increase fruit and veg intake 

Social marketing 

Childhood overweight and obesity is a problem of individual 
responsibility  

 

Unhealthy food marketing 

Obesogenic environments 

Social determinants of health 

School programs 

Sports and recreation policies 

Social determinants contribute to childhood overweight and obesity 

 

 

Individual responsibility 

Government responsibility 

Shared responsibility 

Partnerships 

Shifting responsibility for childhood obesity prevention 

Equity in principle 

Equity objectives 

Equity targets 

Equity in principle but not in practice  

 

 



Chapter Seven: Critical policy analysis 141 

Research and monitoring   

Whole of populations 

Social determinants 

Targeted interventions 

Priority populations 

Priority populations for obesity prevention 

 

1. Childhood obesity is a burden 

Throughout policy documents childhood obesity was consistently represented as burdensome 

to the health system, the economy and to society. The burden of high rates of childhood obesity 

underscored the focus on childhood overweight and obesity. Objectives to reduce the burden 

of childhood overweight and obesity were made, and the health, economic and social burden 

of overweight and obesity was cited as a leading reason to act; 

“Based on the available evidence, it is very likely that the impact of overweight and obesity on 

quality of life, primary health care and the ACT economy are growing. The ACT community 

cannot afford inaction.” ACT Towards Zero Growth Healthy Weight Action Plan (p.5) 

Obesity was problematized as placing a higher burden on the health of particular population 

groups including people living in socioeconomically disadvantaged areas, regional and remote 

areas, and Aboriginal and Torres Strait Islander People. Policy documents included broad 

objectives to reduce childhood overweight and obesity (e.g. Healthy Weight 2008; NSW 

Premier’s Priority; ACT Towards Zero Growth Healthy Weight Action Plan) and a small 

number of policies set overall targets for obesity prevention or reductio (e.g. QLD Health 

Weight Strategy), however explicit targets for reducing childhood obesity among specific 

population subgroups were not identified. Furthermore, no targets were set for reducing 

inequalities in childhood obesity.  

 

2. Equity in principle but not in practice 

Equity was acknowledged in the majority of policy documents, commonly positioned as a 

guiding principle for the objectives and actions within. A number of equity-related concepts 

were theoretically discussed including health disparities, health inequalities, and social and 

economic disadvantage. Within these discussions, equity was more commonly represented as 
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an issue of health differences than as an issue of fairness. Only a minority of documents 

including the Northern Territory Health Nutrition and Physical Activity Strategy and Victorian 

Public Health and Wellbeing Plan spoke to the issue of fairness; 

“This strategy acknowledges the need to address the multiple underlying social, economic and 

cultural determinants of health and aims to reduce health disparities seen in the NT, by 

focussing on those who experience the greatest disadvantage and are most at risk.” Northern 

Territory Health Nutrition and Physical Activity Strategy 2015-2020 (p.7) 

“A fairer society is fundamental to improving the health of the whole population, yet we know 

that good health and wellbeing is not equally distributed across the population. Those who live 

with greater social and economic disadvantages are more likely to experience health 

inequalities.” Victorian Public Health and Wellbeing Plan 2019-2023 (p.15) 

Most policy documents failed to report on the magnitude of inequalities in childhood 

overweight and obesity, with childhood obesity prevalence, trends and risk factor data 

predominantly reported in aggregate. Where childhood obesity data were reported by subgroup, 

this included reporting by age and/or sex, but not by indicators of socioeconomic position, 

silencing the health disparities within the population. One exception was seen in the NT Health 

Nutrition and Physical Activity Strategy which reported trends in overweight and obesity and 

health behaviours according to urban non-Aboriginal, urban Aboriginal and remote Aboriginal 

status. However, targets and actions to address the demonstrated differences were not proposed. 

Very few policy documents explicitly proposed action to reduce inequalities in childhood 

overweight or obesity. This indicates that such inequalities were insufficiently problematized 

as an issue in the health policy documents examined in this study. Although specific actions 

were seldom articulated, broad intentions to reduce inequalities were stated such as in the 

National Strategic Framework for Child and Youth Health;  

“Work collaboratively with other agencies and community health bodies to reduce 

disadvantage as a result of social determinants of health.” Healthy Safe and Thriving: National 

Strategic Framework for Child and Youth Health 2015 (p.30) 
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Equity objectives and targets were not articulated and consideration of equity impacts was 

lacking in actions proposed in policy documents. This leaves the impact of policies on different 

population groups largely unknown. A very small number of policies proposed monitoring of 

obesity, diet and physical activity indicators by sociodemographic characteristics as seen in the 

following example; 

"Assess changes in prevalence of overweight and obesity, physical activity, healthy and 

unhealthy food consumption by sociodemographic groups (sex, age, SES, remoteness and 

HHS) for adults and children.” Queensland Health: Healthy Weight Strategy 2017-2020 (p.8) 

 

3. Childhood overweight and obesity is a problem of individual responsibility 

The representation of childhood overweight and obesity as a problem of individual 

responsibility was the dominant theme throughout the policy documents analysed in this study. 

This representation was evident in all policy documents, particularly in the causes of childhood 

obesity and through the solutions proposed within policy documents 

The focus on the individual was evident through an emphasis on policy actions targeting 

individual behaviour. The dominant message throughout all policy documents was that 

individuals and their inadequate dietary and activity behaviours are primarily responsible for 

the high prevalence of childhood overweight and obesity in Australia. A number of policy 

documents (e.g. Healthy Weight 2008; QLD Healthy Weight Strategy; NSW Healthy Eating 

Active Living Strategy; NSW Premier’s Priority; Victorian Public Health and Wellbeing Plan; 

Tasmanian Food and Nutrition Policy; Eat Well Be Active SA; WA Health Promotion Strategic 

Framework; NT Health Nutrition and Physical Activity Strategy) reported discordance 

between national guidelines and children’s behaviour such as consumption of unhealthy foods 

and sugar-sweetened beverages, and the proportion of children engaging in physical activity 

and sedentary behaviour, as illustrated by the following example; 

“Non-observance with the Australian Dietary Guidelines was greatest in relation to vegetables, 

saturated fat and sugar for (children of) all age groups, as well as fruit and dairy intake for 

those 9 years and over.” Northern Territory Health Nutrition and Physical Activity Strategy 

2015-2020 (p.29) 
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Policy documents (e.g. QLD Healthy Weight Strategy; ACT Towards Zero Growth; Eat Well 

Be Active SA; WA Health Promotion Strategic Framework) also problematized “lifestyle 

choices” of individuals and families as responsible for childhood overweight and obesity; 

“Compared to major cities, adult obesity rates are 22% higher in outer regional and 36% 

higher in remote and very remote areas. While disparities are not as evident among children, 

it is likely that family lifestyle choices over the longer term will put children at risk of weight 

gain.” QLD Healthy Weight Strategy 2017-2020 (p.2) 

Maintaining a healthy lifestyle or preventing lifestyle-related ill health was commonly 

recommended as a strategy to prevent childhood obesity. All policy documents proposed 

objectives or actions at the individual level such as dietary and physical activity behaviour 

change, reinforcing the representation of childhood obesity as an individual problem. Actions 

such as information provision, education, and raising awareness were recommended in all 

policy documents. These actions problematize childhood obesity as an issue caused by 

individual choices, particularly parents’ choices, and as arising from a lack of knowledge or 

awareness; 

“Develop and disseminate information resources for parents at different stages of their child’s 

development – starting with new parents – on healthy eating, active living and healthy weight 

for themselves as well as their child.” Healthy Weight 2008: The National Action Agenda for 

Children and Young People and their Families (p.11) 

 

4. Social determinants contribute to childhood overweight and obesity  

An alternative to the individual responsibility representation, is one that considers the 

underlying social determinants of childhood obesity. Compared to individual-level actions, 

policy documents were less likely to problematize childhood overweight and obesity as a 

problem to be addressed through structural interventions targeting the SDoH. It was common, 

however, for policy documents (e.g. National Preventive Health Strategy; NSW Healthy Eating 

Active Living Strategy; Victorian Public Health and Wellbeing Plan; Eat Well Be Active SA; 
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WA Health Promotion Strategic Framework) to rhetorically acknowledge the SDoH as drivers 

of childhood obesity;  

“There is widespread consensus that the rise in overweight and obesity is mostly a result of 

social, environmental and technological changes over the last few decades. These changes 

have led to environments which encourage excess energy intake and reduced energy 

expenditure.” New South Wales Healthy Eating and Active Living Strategy 2013-2018 (p.27) 

“We have recognised for some time that there is a broad range of social determinants that 

influence people’s wellbeing. How much you earn, the local environment, whether you have a 

job or are able to access the services you require will all have an impact on your diet, levels 

of physical activity, health, educational attainment, ability to secure and sustain housing, and 

risk of involvement with the criminal justice system.” The Eat Well Be Active Strategy for 

South Australia 2011-2016 (p.5) 

Policy documents frequently problematised childhood overweight and obesity as a settings-

based issue through a focus on actions within school or sport and recreation settings (e.g. NSW 

Healthy Safe and Well; NSW Premier’s Priority; ACT Towards Zero Growth Healthy Weight 

Action Plan; Victorian Public Health and Wellbeing Plan; Eat Well Be Active Strategy for SA; 

NT Child and Adolescent Health and Wellbeing Strategic Plan; NT Health Nutrition and 

Physical Activity Strategy).  Although this suggests a shift away from individual responsibility, 

settings-based actions frequently included those which rely upon individual agency such as 

nutrition education in school curricula, reinforcing the problematization of individual 

behaviour. On the other hand, proposed actions at the settings level also included actions to 

change the environment within those settings such implementing healthy menus within sport 

and recreation centres and food and nutrition policies in schools;  

“Develop and implement an ACT Government school food and drink policy with supporting 

guidelines that will mandate the implementation of the National Health School Canteen 

Guidelines in all ACT schools.” ACT Towards Zero Growth Healthy Weight Action Plan 

(p.16) 

Proposed structural interventions included increasing availability and access to healthy food in 

communities, increasing the availability of free drinking water, and industry-led reductions in 

serving sizes and product reformulation. However, these actions were often loosely described 

leaving unclear the roles and responsibilities for implementation; 
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"Encourage the food service industry to limit size of servings and reduce energy content of less 

healthy meals and snacks, and support the food industry to develop less energy dense 

products.” Healthy Weight 2008: The National Action Agenda for Children and Young People 

and their Families (p.14) 

Children’s exposure to unhealthy food marketing was commonly problematized as an issue, 

across a majority of policy documents. The National Preventive Health Strategy proposed 

detailed actions to address unhealthy food marketing;   

“Reduce exposure of children and others to marketing, advertising, promotion and 

sponsorship of energy-dense nutrient-poor foods and beverages”. Strategies include monitor 

and evaluate Industry self-regulation, identify shortfalls, introduce co-regulation, monitor, 

introduce legislation if self- and co-regulation are not demonstrated to be effective.” National 

Preventive Health Strategy: Australia the healthiest country by 2020 (p.16) 

 

5. Priority populations for obesity prevention 

Priority populations were identified in all policy documents according to sociodemographic 

characteristics and included Aboriginal and Torres Strait Islander Peoples, culturally and 

linguistically diverse communities, socioeconomically disadvantaged communities and 

mothers and young children. The identification of priority groups was frequently seen in policy 

rhetoric and less commonly problematised through the proposal of actions targeted towards 

particular groups.  

Policy documents commonly referred to population groups as “disadvantaged” (e.g. QLD 

Health and Wellbeing Strategic Framework; ACT Healthy Weight Action Plan; Eat Well Be 

Active SA; NT Health Nutrition and Physical Activity Strategy) or “vulnerable” (e.g. Eat Well 

Be Active SA; Tasmanian Food and Nutrition Policy; WA Health Promotion Strategic 

Framework) to poor health. Documents inconsistently elaborated which population groups 

experience disadvantage or vulnerability and infrequently attributed disadvantage to the 

socioeconomic circumstances which lead to increased risk of poor health. Instead, documents 
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more commonly attributed disadvantage and vulnerability to individual factors such as lifestyle 

behaviours; 

“Within NSW there are sub-populations that warrant particular attention given their high 

prevalence of inadequate physical activity, unhealthy eating and higher than average rates of 

overweight and obesity.” NSW Healthy Eating Active Living Strategy 2013-2018 (p.20) 

There were inconsistencies between policy documents in the proposal of actions for priority 

groups. This suggests that the rhetoric around priority groups was not always translated into 

policy action. Where documents did propose obesity prevention actions for priority 

populations, approaches were dominated by targeted education strategies. These 

representations reinforce the problematization of individual responsibility for overweight and 

obesity, suggesting that disparities within the population arise from a lack of knowledge and 

awareness. These representations also imply that the differences between population groups 

are due to the biology or behaviour of these groups rather than socially constructed as a result 

of unjust policies;  

“By targeting better nutrition and physical health as part of its broader social equity agenda, 

the government will build on the wide range of programs already in place to assist those 

experiencing disadvantage. … Improve awareness, skills and capability across the ACT in 

buying and preparing healthy food.” ACT Towards Zero Growth Healthy Weight Action Plan 

(p.15) 

 

6. Shared responsibility for childhood obesity prevention 

Childhood obesity was represented as the responsibility of multiple stakeholders. This was 

explicit in some documents which articulated a shared responsibility for health among 

individuals, society and governments, including a shared responsibility beyond the health 

sector; 

“Health is a shared responsibility between those who will benefit from making healthy choices 

(for example individuals, families and communities) and those who provide the infrastructure, 

services and support (governments at all levels, professional associations, the non-government 
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sector, the research community, industry and business, and unions).” National Preventive 

Health Strategy: Australia the healthiest country by 2020 (p.41) 

“… health is not merely a product of healthcare activities but is influenced by a wide range of 

social, economic, political, cultural and environmental factors, many outside the health 

sector.” The Eat Well Be Active Strategy for South Australia 2011-2016 (p.53) 

One policy document from the ACT proposed to navigate the complexities of Australia’s 

federated system of government and identify opportunities for its government to regulate 

unhealthy food marketing. 

“Australian experience suggests state or territory-based regulation of television advertising is 

problematic, however the ACT Government will examine its regulatory control across 

advertising mediums. There is a particular need to address marketing directed at children in 

close proximity to schools, playgrounds and child care centres.” ACT Towards Zero Growth 

Healthy Weight Action Plan (p.17) 

On the other hand, some states and territories shifted all responsibility to the federal 

government, as seen in the NT Nutrition and Physical Activity Strategy, deferring to national 

action on unhealthy food marketing; 

“Contribute to national initiatives seeking to reduce exposure to advertising of EDNP foods 

and drinks to children.” Northern Territory Health Nutrition and Physical Activity Strategy 

2015-2020 (p.33) 

The intent to work in partnership to address childhood obesity in Australia was evident 

throughout all policies, with partnership positioned as a guiding principle in a number of 

documents. Partnerships across levels of government, between government sectors and with 

external partners such as non-government organisations, academic institutions, industry and 

community were mentioned throughout policy documents, although roles and responsibilities 

of each partner were generally not articulated. The principle of working in partnership was 

supported by actions proposed to create and foster partnerships in order to achieve specific 

goals; 
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“Strengthen partnerships with the sport and recreation sector to increase regular participation 

in sports and active recreation across the lifespan, and improve the supply and promotion of 

healthy food and drinks at sporting clubs.” Queensland Healthy Weight Strategy 2017 to 2020 

(p.8) 

 

Discussion 

This study presents the first critical analysis of how inequalities in childhood obesity are 

represented in Australian health policy. Our analysis examined the representations of 

inequalities in childhood obesity across a sample of 18 Australian health policy documents 

proposing action to prevent childhood overweight and obesity. 

Childhood overweight and obesity was predominantly problematized as an issue of individual 

responsibility. Actions proposed in policy documents focused primarily on information 

provision and education to improve knowledge and skills and change children and parents’ 

behaviour with a focus on increasing fruit and vegetable intake and physical activity, and 

decreasing unhealthy food consumption and sedentary behaviour. The framing of nutrition and 

obesity as issues of individual responsibility has been identified in other policy analyses (27, 

31, 33) and media studies (34, 45, 46). For example, Australian government healthy weight 

campaigns have frequently been built on the assumption that individuals are responsible for 

their own health and that behaviour change is a matter of individual choice (46). Governments 

have previously been observed to frame obesity as an issue of individual responsibility and to 

give preference to interventions targeted towards individuals (24, 47). The framing of obesity 

as the responsibility of individuals aligns with a neoliberal ideology characterised by 

behavioural approaches with a minimal role for government intervention or industry regulation 

(29).  

The way childhood obesity is framed in policy and by media has widespread impacts. Framing 

childhood obesity as an issue of individual responsibility is likely to garner less public support 

for government action to address obesity compared to societal responsibility frames (48). Such 

emphasis on individual responsibility by governments, without also addressing the underlying 

drivers of weight gain, is likely to exacerbate health inequalities (19) as lifestyles are 

structurally determined, particularly among those with lower socioeconomic position (36). 

Actions that rely upon individual agency, such as behaviour change campaigns and promoting 
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healthy eating guidelines are less likely to be effective among those with fewer social and 

economic resources, unless the structural barriers that constrain healthy eating such as access 

and affordability to healthy diets are addressed (19). 

Policy documents acknowledged the social determinants of inequalities in childhood obesity 

in their rhetoric but not in their solutions, thereby problematizing childhood obesity as an issue 

of individual responsibility. The representations of individual responsibility for childhood 

obesity stand in contrast to the representations made by public health and academic community 

which represent obesity as an issue arising from social determinants (27, 34).  

In particular, we observed a focus on actions proposed in schools and other community settings. 

This settings-based problematization of childhood overweight and obesity could be interpreted 

to mean that settings are not doing enough to prevent childhood excess weight gain among 

children. On the other hand, it could be that governments are placing the onus on settings, such 

as schools to take responsibility for action to improve children’s’ health. Indeed, schools play 

in influential role in the development of children’s health behaviour and have been identified 

as highly capable of enacting policies to positively impact obesity (49). Community-based 

interventions are also increasingly being recognised for their role in improving childhood 

obesity outcomes (50). Whilst settings and community-based interventions have been shown 

to have positive outcomes across all socioeconomic groups (51)m it is important that actions 

address the underlying determinants of inequalities in childhood overweight and obesity and 

are not limited to educational interventions that rely on individual agency for behaviour change 

(19).  

Food access, food pricing and affordability, and unhealthy food marketing were acknowledged 

rhetorically in policy documents, but were not consistently committed to with proposed actions. 

These factors shape the environments in which food choices are made, and are arguably more 

influential than individual factors in the development of obesity (11, 19). Where objectives to 

address the SDoH were proposed in policy documents, actions tended to focus on changing 

behaviour, rather than environments. This has been observed previously (52) and has been 

described as ‘lifestyle drift’, where policies acknowledge a broad range of determinants, yet 

actions focus on behavioural interventions (53). Similar representations of obesity have also 

been observed within Canadian government documents (54). A lack of focus on the SDoH in 

government policy silences the broader determinants of obesity and instead emphasises 

individual behaviour which may perpetuate weight stigma (54).  



Chapter Seven: Critical policy analysis 151 

Furthermore, a lack of proposed action to address the underlying determinants of childhood 

obesity allows the individual responsibility frame to predominate throughout the policy 

documents. This has been observed elsewhere, with proposed solutions to obesity targeted 

towards individuals through health promotion and children’s education (47).  In direct contrast, 

the public health sector frames the causes of and solutions to obesity in the context of the SDoH 

(27). This framing draws on evidence that indicates addressing underlying drivers of health is 

necessary to shape health-promoting environments which support, instead of undermine, 

healthy behaviours across populations (9). Creating environments that support fair 

opportunities for healthy behaviours for all will be necessary to achieving equitable reductions 

in childhood obesity (19, 36). To do this requires government regulation (18, 49). In this 

analysis, irrespective of the political party responsible for each policy document, we found very 

few documents that proposed regulatory action. This aligns with the findings of previous 

research that suggests regulatory action to address obesity has not been a political priority in 

Australia for a number of reasons including a neoliberal ideology that promotes individual 

responsibility (driven mainly by conservative governments), lack of political will to impose 

regulation (all governments), and food industry opposition (all governments) (21, 44). 

Equity was positioned as a principle underpinning actions proposed within a majority of policy 

documents. However, references to equity were predominantly rhetorical. We observed limited 

reporting of inequalities in childhood obesity or inequalities in health more broadly. Instead, 

data were reported in aggregate, masking differences in health status within populations. This 

representation silences the disproportionate burden of obesity and associated ill health that is 

carried by groups experiencing greater socioeconomic disadvantage (18). Instead what is 

required is political commitment to ongoing monitoring and reporting of health status 

according to social group and action to address these disparities (36). 

Limiting equity to an underlying principle of policy confines the discussion to a symbolic one 

(36).  Without translation to more substantive policy commitments including clear actions and 

allocations of resources, this rhetoric is limited in its capacity to achieve equity (29). There is 

therefore a clear need to translate intentions around equity into action through higher levels of 

political commitment (18, 29). Explicit actions to address health inequalities and their 

underlying determinants are considered essential to equity-oriented health policy (18, 35, 36), 

however these were lacking in the policy documents examined in this study.  In saying that, 

strategies to create healthy school food environments and policies that regulate unhealthy food 
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marketing targeting children were identified in this analysis. These actions have the potential 

to change the environmental conditions in which children live, learn and play (52) and are 

likely to have equitable impacts (19). 

A number of priority populations were problematized throughout policy documents. Young 

children were represented as vulnerable to poor nutrition and the early childhood period was 

identified as a priority for action to address childhood obesity. Evidence demonstrates that 

conditions in early life are an important determinant of obesity (9), with early life a critical 

time for optimising healthy behaviours, through breastfeeding, the introduction of 

complementary foods, and the development of healthy eating, physical activity, and sleep 

patterns (55), The early childhood period is also critical in the development or avoidance of 

inequalities as the conditions to which children are exposed in early life will either promote or 

compromise health (16). 

Aboriginal and Torres Strait Islander peoples, culturally and linguistically diverse communities 

and low-income families were also identified as priority populations in policy documents. 

These population groups were represented as experiencing overweight and obesity because of 

their poor lifestyle choices, rather than lacking privilege and adequate access to the resources 

required for good health (56). A similar representation was observed in Danish public health 

policy documents which represented poor health among populations experiencing 

disadvantage as caused by their own behaviour (57). This is in contrast to an equity-focused 

approach that identifies and names the conditions or circumstances that have led to individuals 

or groups of individuals being at greater risk of poor health (58). Representing vulnerable 

populations as a problem to be solved perpetuates a deficits-based perspective that may 

reinforce disadvantage (59).  In the case of Aboriginal and Torres Strait Islander health and 

wellbeing evidence shows that a self-determination and a strengths based approach is 

fundamental (60). 

Objectives and actions to improve health among priority populations were articulated with a 

dominant focus on targeted approaches such as tailored education campaigns and support 

programs. This reinforces the notion of individual responsibility and represents inequalities in 

childhood obesity as a dichotomy, where a particular group is seen to be at greater risk 

compared to the rest of the population (61). A targeted approach such as this may reduce the 

inequality gap, but ignores the social gradient in health (14). An alternative to a targeted 

approach is a universal approach. This includes strategies that are aimed at an entire population, 
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such as the promotion of dietary guidelines, or mandatory food and nutrition front-of-pack 

labelling. Although designed to reach the whole population, universal approaches may not 

necessarily have the same impact across population groups. For example, interventions that 

aim to provide information or education rely heavily on individual agency without addressing 

the underlying determinants of health inequalities (19). In between sits an approach known as 

proportionate universalism, where universal policies are designed and delivered at a scale and 

intensity relative to the level of need across populations (37). Ultimately, universal policies 

designed according to need, complemented by carefully designed targeted strategies, will be 

required to address childhood overweight and obesity across the entire socioeconomic gradient. 

Ongoing assessment of the impact of universal policies on socioeconomic inequalities will be 

necessary to ensure policies are having equitable impacts (49).  

Policy documents emphasised that the health sector alone cannot resolve childhood obesity and 

partnerships were frequently mentioned. Yet the roles and responsibilities of other partners and 

the extent of their commitment were not described, and actions proposed within policy 

documents were confined to the health sector. This limits action to address the drivers of health 

outcomes that sit outside the health sector (37) and could be perceived as a political tactic to 

delay action. Partnerships between sectors are necessary for two key reasons. First, 

responsibility for the determinants of inequalities in childhood overweight and obesity extend 

beyond the health sector and include housing, education, employment and access to health and 

social services (9, 23). Second, food policy actions that address the upstream determinants of 

dietary behaviour require engagement from multi-sectoral partners. For example a health levy 

on sugar-sweetened beverages requires coordination between government health, finance, 

agriculture, trade and commerce ministries (62). In order to address inequalities in childhood 

obesity, health policies will need to actively engage stakeholders across sectors, and take 

stewardship of cross-sectoral actions that addresses the underlying social and commercial 

determinants (36, 63).  

There are some limitations to consider. Our study sought to analyse how inequalities in 

childhood obesity are represented in policy documents. Findings do not reflect the extent to 

which proposed actions have been implemented or evaluated. Our focus was on health policy 

documents as an indicator of governments’ rhetorical and institutional commitment to act on 

childhood obesity and its inequalities. The policy documents included in this study are the most 

recent of their type, however some have expired - such as Eat Well Australia: an agenda for 
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action in public health nutrition 2000-2010. This illustrates an urgent need for comprehensive 

government action. Of note, a National Obesity Strategy is under development, tabled for 

release in 2021. Although all documents included in this study were published by government 

health departments, we recognise that strategies proposed by other government departments 

will also impact the determinants of childhood obesity and are likely to impact the widening or 

narrowing of health inequalities (14). It is possible that documents from other portfolios (e.g. 

education) may have contained relevant actions but it is likely that these would have been cross-

referenced in health policy documents. Analysis of representations of health equity in policy 

documents outside the health sector remains an important area for future research. Finally, it is 

important to note that the authors approached this analysis with a positionality stemmed in 

public health equity. To maintain rigour in our analysis, we used a theory-informed coding 

framework that was developed apriori and referred to the theory and evidence throughout the 

analytic process. 

This study also has a number of strengths. To our knowledge, this study is the first of its kind. 

Its findings improve understanding of how childhood obesity and related inequalities are 

represented in Australian health policy, and how these representations potentially limit the 

possible solutions for addressing inequalities in childhood obesity. The analysis illuminates 

silences in these representations such as a silencing of the existence and social determinants of 

health inequalities within and between population groups. Our findings suggest a role for 

advocacy and political leadership to challenge current representations and reframe the issue of 

obesity in a way that puts equity and the SDoH equity at the forefront of the policy agenda. 

This requires a paradigm shift from individual responsibility towards action to address the 

SDoH, to ensure that future policies are aptly designed to achieve the goal of reducing 

inequalities in childhood obesity. 

 

Conclusion 

Australian health policy documents predominantly represent childhood obesity as an issue of 

individual behaviour, with SDoH recognised but not sufficiently targeted with proposed 

actions. Equity is positioned as a rhetorical guiding principle, but this is not translated into 

actions that seek to achieve equity. These representations set an agenda for public health policy 

that is unlikely to address the underlying causes of inequalities in childhood obesity. In order 
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to reduce inequalities in childhood obesity future health policies will require a greater focus on 

health equity and commitment to actions to address the SDoH. These findings highlight 

significant gaps in the current health policy landscape and can be used to inform the 

development of future policy and advocacy which aims to promote fairer opportunities for 

health across the population.  
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8 DISCUSSION 
 

8.1 OVERVIEW  

This thesis began with the aim to generate evidence that informs the prioritisation of prevention 

policies most likely to reduce socioeconomic inequalities in childhood obesity. Four studies 

have been undertaken, the findings of which have advanced the evidence on the trends, drivers 

and current policy action in Australia to address socioeconomic inequalities in childhood 

obesity. Collectively, these findings demonstrate the need for a shift from the current approach 

to childhood obesity prevention to one that comprehensively addresses the immediate and 

underlying determinants of inequalities in child and adolescent overweight and obesity. My 

findings support the evidence indicating that the adoption and implementation of policies that 

have an explicit equity focus along with commitment to actions that address the behavioural 

and structural drivers of health will be necessary to reduce socioeconomic inequalities in 

childhood obesity. This final chapter discusses the key findings and strengths and limitations 

of the thesis and considers the implications for future research and policy development. 

 

8.2 KEY FINDINGS 

8.2.1 Socioeconomic inequalities in child and adolescent overweight and obesity are 

widening in high-income countries 

Chapter Four presented a systematic literature review to identify and describe the extent to 

which trends in childhood overweight and obesity differ according to socioeconomic position. 

The systematic review found that trends in child and adolescent overweight and obesity differ 

across socioeconomic groups and furthermore, demonstrated evidence of a widening of 

socioeconomic inequalities in a number of high-income countries across the years 1990 to 

2015. 

These findings consolidate and expand existing evidence of socioeconomic inequalities in child 

and adolescent obesity (1). The study findings demonstrate for the first time that the widening 

socioeconomic inequalities in childhood obesity is made up of a stabilization or decrease in 

overweight and obesity among children with high SEP and concurrent rising trends in 

overweight and obesity among children with lower SEP. Findings suggest that recent gains in 
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preventing obesity are predominantly experienced by higher socioeconomic groups. In the 

context of evidence suggesting a plateau in childhood obesity trends in high-income countries 

(2-4), this study reinforces the need for improved and ongoing monitoring to allow SEP-

specific sub-group analysis of childhood obesity and its risk factors (5). Ideally, population 

surveillance for monitoring childhood obesity would include regular monitoring and reporting 

of trends in overweight and obesity as well as obesity-related behaviours such as diet and 

activity, and conditions in the home, food, and macro environments, all according to indicators 

of socioeconomic position. This would improve understanding of trends and drivers of 

childhood obesity across socioeconomic groups and allow for evaluation of effects of 

interventions that aim to address childhood obesity. 

Since this systematic review was completed, further evidence has emerged that substantiates 

the findings of differential and widening trends in child and adolescent overweight and obesity 

across socioeconomic groups. An Australian study examining 30 year trends in overweight and 

obesity by SEP among children and adolescents aged 4-18 years in the state of New South 

Wales (NSW) reported the emergence of socioeconomic inequalities in overweight from 2010 

and the emergence of inequalities in obesity from 1997, with inequalities widening over time 

(6). Interestingly, the overall finding reported by the study‘s authors was that overweight and 

obesity remained stable among children between 1997-2015 (6). This demonstrates the way in 

which making conclusions based on population data can mask important socioeconomic 

differences.  

Another study of more than 6000 children aged 11-12 years living in the Australian Capital 

Territory also demonstrated evidence of differential and widening socioeconomic inequalities 

in child and adolescent obesity prevalence in Australia over the period 2006 to 2018 (7). 

Children living in the most disadvantaged neighbourhoods were more likely to experience 

overweight or obesity compared to children living in relatively less disadvantaged areas. The 

observed widening of socioeconomic inequalities in weight were attributed to a stabilisation, 

albeit at a high level, in the prevalence of overweight and obesity among children with the 

lowest SEP, accompanied by a downward trend among children with the highest SEP (7).  

In the systematic review presented in Chapter Four, some included studies indicated widening 

inequalities to be driven by a plateau in overweight and obesity among children and adolescents 

with high SEP and concurrent increasing trends among children and adolescents with low SEP. 

On the other hand, some studies reported downward trends among children and adolescents 

with high SEP and a concurrent plateau among children and adolescents with low SEP.  
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Observations that indicate either a plateau or downward trend in overweight and obesity among 

some groups of children and adolescents are promising, yet findings that inequalities are 

widening indicate an urgent unmet need. Given the significant efforts globally and within 

countries to prevent the rise in overweight and obesity (8), findings of persistent or worsening 

inequalities suggest that efforts to address childhood obesity are having at best a differential 

impact across socioeconomic groups or at worst, are failing to reach those most in need (9).  

This study focused on the differences in obesity prevalence between low and high SEP, 

however an important consideration is that obesity prevalence exists across a socioeconomic 

gradient. Actions therefore will need to seek to improve childhood obesity across the entire 

socioeconomic gradient, not just among the most disadvantaged children. This will require a 

combination of interventions that are equitable across the population, as well as interventions 

targeted towards those at greatest risk. This approach is known as proportionate universalism, 

characterised by a response that is proportionate to need, such that resources and efforts are 

appropriately allocated to ensure all population groups have a fair opportunity to achieve 

optimal health irrespective of their position along the socioeconomic gradient (9). To 

effectively target responses requires a sound understanding of the drivers of obesity and in 

particular, the drivers of socioeconomic differences in obesity.  

 

8.2.2 Unhealthy food and drink consumption mediates part of the relationship between 

socioeconomic position and childhood overweight and obesity 

The aim of the study presented in Chapter Five was to identify the role of dietary behaviours, 

particularly the consumption of unhealthy food and drinks, in the relationship between 

socioeconomic inequalities and obesity among a nationally representative cohort of Australian 

children. This study made two important findings. First, discretionary food and drink 

consumption during childhood prospectively contributes to the development of socioeconomic 

inequalities in excess weight. Second, socioeconomic differences in the consumption of 

unhealthy food and drinks emerge during the first year of life and persist throughout childhood. 

This study also demonstrated the utility of longitudinal mediation analysis to quantify the role 

of dietary behaviour in the development of socioeconomic differences in childhood obesity.  

Using longitudinal mediation methods, this study found that 11% of the observed difference in 

BMI z-score at age 10 to 11 years was mediated by socioeconomic differences in unhealthy 

food and drink consumption throughout childhood. The associations between unhealthy diets 
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and excess weight (10-12), SEP and excess weight (1, 7), and SEP and unhealthy diets (7, 13-

17) among children have all been demonstrated separately. This study confirms these 

associations and extends our understanding of their relatedness by quantifying the contribution 

of unhealthy dietary factors to socioeconomic differences in childhood obesity. 

Very few studies have examined the mediating role of diet in the association between SEP and 

obesity. A small number of studies have measured this association in adults, but to my 

knowledge, no studies have examined this association in children. Of the studies conducted in 

adults, unhealthy dietary factors have been found to mediate part of the association between 

socioeconomic position and excess weight. For example, a cross-sectional study of 30,630 

participants from the Melbourne Collaborative Cohort Study, the consumption of savoury 

snack food and SSBs were found to contribute 13% to 15% of the association between 

educational attainment and BMI among men and women respectively (18). Similar findings 

were observed in a study of 1860 Swiss adults that found diet quality mediated 22% of the 

association between educational attainment and BMI (19). Together, these findings form the 

basis of a new body of evidence that demonstrates the role of unhealthy food and beverage 

consumption in the development of socioeconomic inequalities in excess weight throughout 

childhood.  

This study also found that children consume SSBs from first year of life, with consumption 

more likely among children with lower SEP, and observed to track across childhood. The 

consumption of unhealthy food from the first year of life, and socioeconomic patterning of 

unhealthy food and SSB consumption among young children is supported by findings from 

other studies (14, 20-24). The finding in this thesis that dietary behaviours track throughout 

childhood has been observed previously, with a body of literature demonstrating that diet tracks 

throughout childhood (20, 21, 24, 25). There are also indications that unhealthy dietary 

behaviours in childhood are likely to track into adolescence and adulthood (26, 27). 

Unhealthy dietary behaviour among children is not an intractable problem. Dietary behaviour 

is a modifiable determinant of health. The tendency of dietary behaviours to track, however, 

suggests that efforts to modify children’s diets will need to focus on the development of dietary 

behaviours from the outset, before unhealthy dietary behaviours are established. The 

development of healthy diets in early childhood is likely to set children on a trajectory of 

healthy diets throughout childhood (20, 21), and have positive outcomes for early childhood 

development and health equity (28, 29). 
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This study demonstrated evidence of a socioeconomic gradient in childhood obesity, and also 

in the consumption of unhealthy food and SSBs. This socioeconomic patterning suggests that 

in order to be equitable, approaches to improve children’s diets will require a response that is 

proportionate to need. A universally proportionate response to improve children’s diets across 

the lifecourse and reduce health inequalities requires two complementary actions; 1) structural 

changes to the food environment to better support healthy population diets (30, 31); and 2) 

targeted support to improve dietary health among children and families experiencing 

socioeconomic disadvantage. The benefits of this approach are twofold. First, equitable 

changes to the food environment are likely to shift the entire population towards healthier diets, 

with the potential to also reduce the socioeconomic gradient by  proportionately benefiting 

those with greater social and economic barriers to healthy eating (31). Second, targeted 

interventions for those most at need will address the gap between the most disadvantaged 

children and the rest of the population (32). An approach such as this is likely to improve the 

diets and subsequent diet-related health among all children, whilst at the same time reduce 

socioeconomic inequalities in childhood obesity. 

 

8.2.3 Determinants of sweet drink consumption exist across multiple levels 

Informed by key findings from the study presented in Chapter 5, the aim of the study presented 

in Chapter Six was to understand parents’ perceptions of factors influencing sweet drink 

consumption among preschool-age children. This study identified a number of factors 

perceived to influence children’s sweet drink consumption and using the socioecological model 

of health as a framework, illustrated the way in which these factors operate across different 

contexts. 

At the individual level, health knowledge, health beliefs, and parenting skills and confidence 

were perceived by parents to influence the types of drinks consumed by preschool-age children. 

At the social level, peer and family role modelling, and social and cultural norms were seen as 

influential. At the environmental level, sweet drink availability in the home and other places, 

targeted marketing, drink prices and settings-based policies were perceived to influence drink 

choices. These factors were found to be important perceived drivers of children’s drinking 

behaviours across a socioeconomically diverse sample of Victorian parents. Similar factors 

were identified in an international systematic review of determinants of SSB consumption 

among children aged 0-6 years that found factors including child's preference for SSBs, parent 
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consumption and home availability of SSBs to be associated with higher SSB consumption and 

positive role modelling and nutrition policies in preschool settings associated with lower SSB 

consumption (23).  

This study provides insights into the multifactorial drivers of unhealthy diets among Australian 

children and adds to existing international evidence (23, 33, 34). Dietary behaviours, including 

SSB consumption are considered potentially modifiable risk factors for excess weight gain in 

children (23, 35). In order to modify dietary risk factors, the many factors that shape children’s 

diets will need to be considered. These factors will likely differ according to family 

socioeconomic circumstances. For example, limited education may impact upon parents’ 

capacity to access, interpret and apply health and nutrition information, while parents’ 

occupations may determine the amount of time spent at work and therefore the time available 

to prepare and eat meals with their children, and income will likely determine the amount of 

money available for food  (36). Action to modify children’s diets will therefore need to address 

the range of drivers, from the individual to the social and environmental contexts. Findings 

from this study highlight the challenges faced by parents in navigating the daily environment 

to make healthy choices for their children. In order to improve their capacity to make healthy 

choices for their children, parents called for policy action to restrict the marketing and 

promotion of unhealthy food and drinks, improved access to free drinking water, and the 

adoption of pricing policies that encourage, rather than discourage healthy dietary choices. 

These findings suggest that, according to parents’ perceptions, the current food environment 

overwhelms the efforts of individuals to choose healthy diets. The necessary action includes 

the implementation of policies that successfully change the food environment to increase the 

availability, affordability and appeal of healthy food thereby facilitating children’s 

consumption of healthy diets (31). 

 

8.2.4 Representations of inequalities in childhood obesity in Australian health policy 

documents  

The aim of the study presented in Chapter Seven was to critically examine the representations 

of childhood obesity and health inequalities in a sample of 18 Australian health policy 

documents. This critical policy analysis was the first of its kind to explore how Australian 

governments consider socioeconomic inequalities in childhood obesity in health policy. Using 

Bacchi’s WPR approach to problematisation (37), findings indicated childhood obesity is 
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predominantly represented as an issue of individual responsibility in Australian national, state 

and territory health policy documents. Actions proposed in policy documents focused primarily 

on improving knowledge and skills and changing children’s behaviour, particularly increasing 

fruit and vegetable intake, decreasing unhealthy food consumption, increasing physical activity 

and reducing sedentary behaviour often through education and awareness raising strategies. 

A dominant focus on individual behaviour has been observed in other critical analyses of 

obesity prevention and nutrition policies. A Canadian study employed the WPR approach to 

critically examine obesity prevention policies to identify underlying dominant narratives; with 

a view to consider the unintended consequences for people with obesity and the impact on 

weight bias (38). Among the key representations identified, obesity was represented as a 

problem for individuals with a dominant focus on the individual including healthy eating and 

physical activity behaviours (38). A critical analysis of UK public health nutrition policies 

found policies lacked recognition of the social and emotional factors that influence diet and 

nutrition, and did not fully consider the impact of structural influences on individual food 

choices (39). 

Findings presented in this thesis indicated that policy documents also represented childhood 

obesity as a problem of structural determinants, but this was observed in policy principles more 

commonly than it was seen in policy actions. This demonstrates an understanding of the role 

of structural drivers, while at the same time highlights a lack of commitment to action to 

address these drivers. Policy actions instead focused on changing individual behaviour. This 

phenomenon, known as ‘lifestyle drift’, has been observed elsewhere (40), and is characterised 

by policies starting with an intention to address social determinants of health yet drifting or 

slipping towards actions that target individual behaviour (41, 42). The subsequent emphasis on 

lifestyle results in policies that overlook the significance of the social and structural factors that 

impact people’s health and affects their capacity to adopt healthy lifestyles (43) and are 

unlikely to reduce inequalities (44, 45).  

Actions to address structural drivers are necessary to shape health-promoting environments 

that support, instead of undermine, healthy behaviours across populations (46). Furthermore, 

creating environments that support fair opportunities for everyone to adopt and maintain 

healthy behaviours will be necessary to achieving equitable reductions in childhood obesity 

(44, 47). Yet we did not see this reflected in Australian health policy documents. There are a 

number of possible reasons for this. First, addressing health inequalities is inherently political 

because the social determinants that create conditions necessary for health are shaped by the 
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government’s distribution of resources, money and power (48). Second, the complexity of 

addressing the social determinants of heath inequalities is at odds with a political preference 

for simple solutions and actions focused on existing programs and structures (48). Third, the 

development of public health policy is influenced by commercial stakeholders with competing 

interests including the food and beverage industry whose business interests may be prioritised 

at the expense of population health (49). 

This critical policy analysis makes an important contribution to the understanding of how 

inequalities in childhood obesity are represented in health policy documents. This study 

presents for the first time an analysis of the ways in which the Australian federal, state and 

territory governments have responded to the issue of inequalities in childhood obesity. Findings 

confirm and extend upon previous research that suggests a political preference for policy action 

that addresses individual behaviour over and above the structural determinants of health (45, 

50, 51). These findings are likely to be useful to advocates seeking to influence decision makers 

to increase political priority for equity in future obesity prevention policies.  

 

8.2.5 Integrated findings 

The findings presented in this thesis collectively demonstrate the critical need for including 

regular monitoring and analysis of the prevalence of overweight and obesity throughout the 

childhood period and by various measures of SEP. This thesis also demonstrates the 

multifactorial nature of childhood obesity, providing evidence of the role of immediate and 

underlying determinants in shaping children’s diets and in the development of inequalities in 

childhood obesity. Additionally, the thesis demonstrates the importance of early childhood, a 

time when children’s dietary behaviours are established, and the time during which 

socioeconomic differences in children’s dietary behaviours, and weight, emerge. The studies 

presented in this thesis highlight the utility of data collection and analysis using both 

quantitative and qualitative methods to examine the determinants of childhood overweight and 

obesity across socioeconomic groups. The findings also underscore the importance of an 

equity-focused approach to the prevention of childhood obesity, something found to be lacking 

in the current Australian policy response to childhood obesity, and previously noted as missing 

from obesity prevention efforts more generally (9). 

There is already consensus and support for action to address childhood obesity. For example, 

the recommendations made by the WHO Commission on Ending Childhood Obesity include a 
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set of evidence-based actions for obesity prevention across six key themes that align with calls 

from the World Cancer research Fund, UNICEF, and a number of peak health and research 

agencies across Australia (8, 52-54). What this thesis adds, is evidence that emphasises the 

importance of a comprehensive approach to equitably reduce childhood obesity that addresses 

drivers across all levels. As this thesis demonstrates, this approach has not been applied to 

childhood obesity prevention in recent Australian health policies. To achieve an equitable 

response to childhood obesity requires two things. The first is political will and government 

commitment to adopt and implement a comprehensive suite of actions that equitably address 

factors across individual, social, physical, and structural environments (55). The second 

necessary requirement is the prioritisation of equity within obesity prevention policies (9). 

Equity focused approaches are necessary if we are to reduce socioeconomic inequalities in 

childhood obesity. Policies need to be built upon a foundation of equity, but critically, also 

high-level political commitment is essential to ensure rhetoric is translated into action (9, 56). 

Actions to improve equity should strive to promote health by levelling up the health of children 

who are disproportionately affected by overweight and obesity (32). This requires equitable 

population approaches with their potential to reduce the socioeconomic gradient in obesity by 

proportionately benefiting those with greater social and economic barriers to healthy eating, 

combined with targeted approaches to meet the specific needs of children most at risk of 

obesity. 

The development of equity targets provides a goal towards which policy action can strive (47). 

However thesis found equity targets be lacking in current approaches to obesity prevention in 

Australian health policy documents. Without targets for action, the rhetoric around equity 

remains symbolic. To know whether equity targets are being met, will require assessment of 

policy impacts against pre-determined equity targets (47). This will require data to be collected, 

reported and analysed according to population demographics, including age, sex, and 

socioeconomic position measured at the individual and neighbourhood levels  (32). This 

statistical data provides part, but not all of the picture. Genuine community engagement is also 

necessary to complement quantitative assessments of inequalities and progress towards 

achieving equity. Efforts to include the voices of groups experiencing socioeconomic 

disadvantage ensures policy actions can be developed and their impacts understood from the 

perspective of those for whom they are designed (9, 32, 47).  
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8.3 STRENGTHS AND LIMITATIONS 

This section includes an overview of the potential limitations of my research, with reflections 

of the implications of this for the thesis overall. I also reflect on the key strengths of the 

approaches undertaken to conduct the research presented in the thesis. 

8.3.1 Limitations 

8.3.1.1 HETEROGENEITY IN REPORTS OF CHILD AND ADOLESCENT OBESITY TRENDS  

In Chapter Four, the systematic review of socioeconomic differences in trends in child and 

adolescent obesity examined data from 30 studies across 15 high-income countries. 

Heterogeneity was observed across the studies included in the review with different definitions 

of childhood and adolescence, obesity classification systems, and indicators of socioeconomic 

position. These findings are not unique to this study, with other research also limited by 

inconsistent classifications in reports of child and adolescent obesity according to 

socioeconomic position (57). The different classifications across the data precluded separate 

analyses according to overweight and obesity, or according to type of SEP indicator. This is an 

important area for future research given that different socioeconomic indicators have been 

shown to have differential associations with diet and obesity (58). Further, heterogeneity across 

included studies limited the ability to conduct more specific subgroup analyses. Population 

monitoring and surveillance of child and adolescent obesity, and obesity risk factors has been 

identified as a critical element of action to address childhood obesity (5). Standardised systems 

for classifying obesity and monitoring population data according to socioeconomic 

characteristics would be useful to allow comparison of prevalence and trends within and 

between countries.  

8.3.1.2 SOURCES OF BIAS  

Recall, social desirability and selection bias pose limitations to two studies presented in this 

thesis. Data from the Longitudinal Study of Australian Children (LSAC) cohort used in the 

mediation analysis in Chapter Five, including children’s diet, physical activity and sleep were 

self-reported. The use of self-reported data presents the risk of recall bias where behaviours 

were incorrectly reported and the risk of social desirability bias such as underreporting 

unhealthy food consumption. Further, the dietary data was collected for a single 24-hour period 

at each survey wave. The implications of this for the mediation analysis presented in Chapter 

Five are that the reported data may not have necessarily reflected actual or usual dietary 
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consumption, and that unhealthy food consumption may have been differentially reported, with 

underreporting more likely among children with higher body weight (59). 

Dietary behaviours discussed by parents in the focus group study presented in Chapter Six 

were also self-reported. The implications of this are slightly different. Whilst it is true that 

parents’ reporting of dietary behaviours may have been affected by bias, the aim of the study 

was to ascertain parent’s perceptions of factors children’s sweet drink consumption, not the 

exact quantity of consumption, making it less likely that reporting biases impacted the overall 

findings of the study. 

Selection bias also posed a potential limitation, due to non-response and attrition in the LSAC 

study in Chapter Five, and the self-selection of participants in the focus group study in 

Chapter Six. In the LSAC study, attrition was greater among children with parents earning 

low incomes, who speak a language other than English at home, and Aboriginal and Torres 

Strait Islander children. Sensitivity analyses using sample weights suggest that this differential 

loss to follow up did not significantly impact study findings.  

The focus group study was designed to purposely select socioeconomically diverse 

neighbourhoods in order to recruit a sample of socioeconomically diverse participants. Whilst 

participants’ home postcodes of residence were distributed across tertiles of relative 

disadvantage, the sample was highly educated, with 60% of participants having completed 

tertiary or post-graduate education. One implication of this was that focus group themes could 

not be examined for differences according to individual level socioeconomic position. This 

underscores the complexity of measuring SEP, including the need to select SEP indicators 

according to the specific research question, and devise a suitable strategy for participant 

recruitment (60). This also poses a limitation to the study, as research has shown lower SEP to 

be a key factor influencing higher SSB consumption among preschool age children (23), yet 

this study was unable to identify whether perceived determinants of sweet drink consumption 

differ according to individual SEP. Future studies will need to consider how better to engage 

with families with lower SEP, and conduct analyses in such a way that allows exploration of 

the determinants of unhealthy dietary behaviours across socioeconomic groups. 

8.3.1.3 LIMITATIONS OF MEDIATION METHODS 

The mediation analysis presented in Chapter Five was limited by the availability of dietary 

data that captured the frequency, but not quantity of a select number of discretionary food and 

drink items. This data may not fully reflect children’s dietary consumption of unhealthy food 
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and drinks and may underestimate the role of unhealthy diets in the development of excess 

weight among children.  

Secondly, residual confounding by unknown and unmeasured risk factors may influence the 

relationships tested in this study. We accounted for this as best as possible, including key 

confounders including child’s age, sex, weight at birth, mother’s age, Aboriginal and Torres 

Strait Islander identity, and main language spoken at home, as well as other possible mediators 

of the relationship between SEP and children’s weight gain including physical activity. 

Covariates that were not measured include maternal pre-pregnancy weight, weight gain during 

pregnancy, breastfeeding duration and child’s sleep behaviours. Future research will be 

necessary to further ascertain the role of factors likely to drive socioeconomic differences in 

weight gain among children. Findings of such research will help identify leverage points for 

action to reduce socioeconomic differences in child and adolescent obesity. 

8.3.1.4 LIMITATIONS OF DOCUMENT ANALYSIS  

The critical policy analysis sought to examine publicly available policy documents. Limitations 

of this approach include not knowing the extent to which these documents are representative 

of the views of all policy stakeholders and the inability to ascertain the extent or effectiveness 

of implementation of the policy actions outlined within the documents. Furthermore, this study 

focused on health policy documents and has therefore not examined representations of equity 

in proposed actions from other sectors such as education, housing, employment and social 

security. Future analysis should consider additional ways to capture the views of policy 

stakeholders, across multiple sectors, and evaluate the implementation and impact of policy 

actions across socioeconomic groups.   

 

8.3.2 Strengths 

This thesis has a number of important strengths including the novelty of the research projects, 

each rigorously undertaken, using carefully selected methods to reveal details of inequalities 

in childhood overweight and obesity. This thesis underscores the importance of monitoring and 

analysis of childhood obesity trends according to socioeconomic position. Such fine-grained 

analysis is necessary to reveal inequalities that can otherwise by masked by obesity prevalence 

reported in aggregate for the population. This thesis demonstrates the benefits of analysing data 

from multiple sources, quantitively and qualitatively to better understand the drivers of 

inequalities in childhood obesity. Additionally, the thesis highlights the utility of critically 
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analysing government policy to gain insight into the way in which governments consider and 

propose to address socioeconomic inequalities in childhood obesity.  

The range of study designs utilised acknowledges the complex nature of childhood obesity and 

socioeconomic inequalities in diet and weight. The thesis sought to answer critical questions 

to advance the evidence on action to address inequalities in childhood obesity and appropriate 

methods were carefully selected for each research objective. The comprehensive approach 

taken to explore the issue provides deeper insight into the necessary action to reduce 

socioeconomic inequalities in childhood obesity by highlighting drivers across different 

contexts and identifying gaps in the current Australian policy approach.  

 

8.4 IMPLICATIONS  

This thesis advances the evidence on the research methods, trends, determinants, and current 

policy response to address socioeconomic inequalities in childhood obesity in Australia. 

Collectively, these findings demonstrate the need to rethink the way inequalities in childhood 

obesity are addressed such that policy is designed with an explicit equity focus, proposing 

actions to address the determinants of childhood obesity across all ecological contexts. This is 

consistent with current global recommendations for the prevention of childhood obesity. 

A clear need to address the risk factors of childhood obesity was demonstrated in this thesis by 

the findings of high and persistent levels of SSB consumption among preschool-age children. 

This highlights the importance of interventions to improve diets among preschool-age children, 

with benefits of established healthy diets likely to last throughout the childhood period and 

beyond. Interventions to support healthy diets in early childhood, such as the Australian 

INFANT program have demonstrated success in supporting first-time parents to establishment 

and maintain healthy behaviours among young children from birth to two years of age (61).    

There is also a clear need, identified in this research and previously called for, for policy action 

that changes the food environment in order to support healthy diets among children (31, 34). 

For example the implementation of SSB taxes has been found to reduce the purchase and 

consumption of SSBs across a number of jurisdictions worldwide (62). Interventions that 

address structural health determinants of health are more likely to have equitable outcomes 

(44). Evaluation of SSB taxes have shown this to be true, with similar health benefits reported 

across the socio-economic gradient (63). Other interventions identified in this research and 

supported by existing evidence to reduce consumption of sweet drinks and unhealthy food 
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among children include removing unhealthy food and drink marketing, and implementing 

policies in schools and early childhood education and care settings that create healthy food 

environments (8, 64). 

Findings of socioeconomic differences in the prevalence of childhood obesity and in dietary 

risk factors demonstrate the need to monitor population health data including prevalence and 

trends in obesity and its risk factors, by population demographics. This includes by age, sex, 

race or ethnicity and socioeconomic position to ensure important differences are not masked 

by population-level data. 

The thesis identified a significant gap in the current approach to child obesity in Australia 

where the current approach emphasises individual responsibility and lacks an explicit equity 

focus. Understanding this gap in the current approach can inform the development of future 

policies that are more likely to address inequalities in child obesity. This will require healthy 

food policies that act across all ecological contexts to improve the availability, affordability 

and appeal of healthy food and ultimately the health of children’s diets (30, 31). It will also 

require policies across other sectors in order to address breadth of underlying determinants of 

health and health inequalities (9, 31, 45).  

These findings are likely to be relevant to other high-income countries where child and 

adolescent obesity is socioeconomically patterned. Public health researchers and advocates can 

use these findings and the resulting recommendations to inform future research and advocacy 

that drives an equitable policy response to reduce childhood overweight and obesity. 

 

8.5 RECOMMENDATIONS 

8.5.1 Research recommendations 

The findings of this thesis inform four recommendations for further research to advance equity 

in child and adolescent overweight and obesity. 

8.5.1.1 RESEARCH RECOMMENDATION ONE 

Monitor, analyse and report population health data, including prevalence and trends in obesity 

and its risk factors, by population demographics. This includes by age, sex, race or ethnicity 

and socioeconomic position. Documenting these differences makes them visible and is a 

prerequisite for action to address inequalities. 
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8.5.1.2 RESEARCH RECOMMENDATION TWO 

Further analysis of drivers of childhood obesity to better understand the causal relationships 

between various indicators of socioeconomic position, dietary, physical activity and sedentary 

behaviour, as well as more structural determinants, and the development of childhood obesity. 

This will help identify and prioritise leverage points for action at different stages of the life 

course and for different socioeconomic groups, to address the determinants of socioeconomic 

differences in childhood obesity. 

8.5.1.3 RESEARCH RECOMMENDATION THREE 

Exploration of the determinants of unhealthy dietary behaviour among children from 

socioeconomically disadvantaged backgrounds by capturing the lived experiences and 

perspectives of children and their families. A greater understanding of the drivers of unhealthy 

diets among children will be required to appropriately target action to address the underlying 

determinants of unhealthy diets among children with lower SEP. 

8.5.1.4 RESEARCH RECOMMENDATION FOUR 

Further examination of the perspectives of policy stakeholders with regards to socioeconomic 

inequalities in childhood obesity. Greater understanding the views of policy stakeholders will 

help inform advocacy efforts to ensure equity is a central consideration in the development and 

adoption of obesity prevention policy.  

 

8.5.2 Policy recommendations 

This thesis has identified three key components for a comprehensive policy approach to the 

equitable prevention of child and adolescent overweight and obesity.  

8.5.2.1 POLICY RECOMMENDATION ONE 

Prioritise equity in the development and implementation of health policy. This paradigm shift 

would see equity prioritised in principle and embedded within policy actions. Acknowledging 

inequalities, setting targets to reduce inequalities, and obesity targets for socioeconomically 

diverse population subgroups would all feature in obesity prevention policies that prioritise 

equity. 

8.5.2.2 POLICY RECOMMENDATION TWO 
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Government commitment to and coordination of universal and targeted approaches that address 

individual behaviour, conditions in settings including schools and childcare, and the structural 

determinants of child and adolescent overweight and obesity. Again, this requires a shift away 

from a focus on individual responsibility and towards a focus on the role of society and the 

broader environment in influencing and being responsible for improving inequalities in 

childhood obesity.  

8.5.2.3 POLICY RECOMMENDATION THREE 

Implement systems to monitor and understand the short- and long-term impacts of policy on 

diets, weight and health across socioeconomic groups. This includes the prospective analyses 

of the equity impact of obesity prevention policies and ongoing evaluation to monitor whether 

equity targets are being achieved, and to identify any unintended consequences of policy 

implementation. 
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9 CONCLUSION 
 

The primary aim of this thesis was to generate evidence to support the implementation of 

obesity prevention policies most likely to reduce socioeconomic inequalities in childhood 

obesity. Four research studies were undertaken, the findings of which demonstrated: 

i) Trends in child and adolescent overweight and obesity differ across socioeconomic groups 

and socioeconomic inequalities in overweight and obesity widened between 1990 and 2015 in 

a number of high-income countries; 

ii) Discretionary food and drink consumption during childhood prospectively contributes to the 

development of socioeconomic inequalities in BMI z-score among Australian children; 

iii) Parents perceive children’s sweet drink consumption to be influenced by multiple factors 

operating across all domains of the socioecological model; 

iv) Inequalities in childhood obesity are predominantly represented as an issue of individual 

responsibility in Australian public health and obesity prevention policy documents, where the 

political preference is for policy action that addresses individual behaviour over and above the 

structural determinants of health. 

These findings address the aim of the thesis and advance our understanding of the trends, 

determinants and current policy response in Australia to socioeconomic inequalities in 

childhood obesity. This research highlights the importance of ongoing research, monitoring 

and fine-grained analysis of the trends and drivers of socioeconomic inequalities in childhood 

overweight and obesity. Recommendations arising from this work point to the need for 

governments to develop and implement prevention policies that simultaneously reduce 

childhood obesity and improve health equity. This will require a range of complementary 

policies that explicitly consider equity and address the individual, social, and structural 

determinants of childhood obesity. Successful adoption and implementation of such a range of 

policies is necessary to reduce socioeconomic inequalities in obesity among Australian 

children.  

 


