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Summary 

This thesis addressed the issue of childhood overweight and obesity in Ireland. In the first 

instance the socially structured distribution of overweight and obesity was established 

with the mechanisms by which this occurs then explored. Data was drawn from the infant 

and child cohorts of the large, nationally representative, ‘Growing Up in Ireland – National 

Longitudinal Study of Children in Ireland (NLSCI) project’. The focus of the thesis was on 

the relationship between individuals and their social environment and as such was 

informed by the belief that where risk factors are identified through the application of 

statistical methods, the underlying mechanisms are seldom deterministic with causal 

pathways often heterogeneous. By this method, the thesis highlighted the means by 

which childhood overweight and obesity is perpetuated by the social environment in 

which children are positioned. 

Many countries have witnessed an increase in the prevalence of both overweight and 

obesity over recent decades and childhood obesity is now recognised as a growing public 

health concern that has led to some commentators warning that today’s children may 

have lower life expectancies than their parents due to the increased burden associated 

with this phenomenon. As well as impacting directly on the physical and psychological 

wellbeing of children, it is believed that the effective prevention of adult obesity and its 

co-morbidities will require the prevention and management of childhood obesity. 

The analytical approach taken was underpinned by Ecological Systems Theory which 

provides a framework that enables the exploration of factors associated with childhood 

overweight and obesity from a range of spheres of influence including the children’s own 

characteristics; their families; and their neighbourhoods. Subsequently, a variety of 

suitable quantitative statistical techniques were employed with a view to establishing 

empirical regularities in the distribution of overweight, obesity and attendant behaviours. 

Furthermore, factors that protect against or promote increased risk for the development 

of overweight and obesity were examined.   

Having first discussed a number of sociological theoretical perspectives applicable to the 

study of childhood overweight and obesity and introduced Ecological Systems Theory as 
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the conceptual framework employed, the thesis proceeded by providing evidence of the 

increasing prevalence of overweight and obesity among children nationally and 

internationally. Following this, details of the methodology employed by the Growing Up in 

Ireland study were provided and the analytic approach employed in this thesis discussed. 

Next, the utility of body mass index as a proxy indicator for adiposity was considered and 

justification provided for the selection of the International Obesity Task Force gender and 

age specific cut-offs for overweight and obesity. Details pertaining to the development of 

a number of constructs used in the analysis, including that of a novel indicator of 

neighbourhood socio-economic status, physical activity and a dietary quality index, were 

also presented. 

The first set of analyses examined the distribution of childhood overweight and obesity 

with regard to a number of indicators of socio-economic position. Here, the existence of a 

clear social gradient in the prevalence of both overweight and obesity was established 

with children from less advantaged households found to have an increased probability of 

both. The influence of pre- and post-birth environmental factors on the growth 

trajectories of infants from birth to 36 months, and the weight status of nine-year old 

children was then examined. This was followed by an exploration of factors that inhibit or 

promote physical activity with a particular emphasis on the characteristics of the 

children’s social position and local environment. The final results chapter explored 

aspects of the children's diet with an assessment of the effect that socio-economic status; 

maternal and household characteristics; parenting style; and the local food environment 

have on the dietary quality of nine-year-old children.  

The results presented highlight that childhood overweight and obesity is a multifaceted 

issue with complex causes and while many of the behaviours and exposures identified are 

amenable to change this phenomenon must be understood as originating in the way 

society and its institutions are organised with materialist and psychosocial causal 

pathways providing complementary explanatory models. 
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Chapter 1 – Introduction 

Childhood obesity is recognised as a growing public health concern that has led to some 

commentators warning that today’s children may have lower life expectancies than their 

parents (Ahmed et al., 2003). Others have described childhood obesity as ‘the new 

tobacco’ that will require similar changes in behaviour, attitudes, and regulation as that 

which occurred toward smoking (Klein and Dietz, 2010). 

Estimates have shown that the prevalence of overweight and obesity in children 

increased by two-to-five times in developed countries, and almost four-times in 

developing countries between the 1980s and 1990s (Flynn et al., 2006). In 2005, more 

than 20 million children under the age of five were overweight (Hawkins et al., 2009) and 

obesity was the most prevalent childhood disease (Department of Health and Children, 

2005). The most recent estimates of the prevalence of overweight and obesity among 

nine-year-old children in Ireland show that 19% were overweight with a further 7% 

classified as obese (Williams et al., 2009) according to the International Obesity Task 

Force guidelines (Cole et al., 2000, 2007). Furthermore, it is estimated that over 60% of 

children who are overweight before puberty will be overweight in early adulthood (Guo 

et al., 2002). Therefore, effective prevention of adult obesity and its co-morbidities will 

require the prevention and management of childhood obesity. Indeed, childhood would 

seem like a critical time to intervene to reduce the burden on children, parents, health 

services and the economy (Dehghan et al., 2005; Department of Health and Children, 

2005).  

Childhood obesity impacts on a number of areas including physical health and 

psychological wellbeing. It also has negative economic consequences. A number of social 

and psychological consequences have also been identified including eating disorders, low 

self-esteem, poor quality of life, and also social stigma and prejudice (Dietz, 1998; 

Fabricatore and Wadden, 2004). Overweight children are also more likely to be both the 

perpetrators and victims of bullying (Janssen et al., 2004). While genetic factors are 

recognised as playing an important role in obesity, other independent factors, many of 

them modifiable behaviours, have been associated with the observed increase in 

prevalence (Lobstein et al., 2004). 
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While a myriad of research findings have identified, to a greater or lesser extent, a 

number of specific behaviours implicated in overweight and obesity, there is a growing 

acceptance that in order to address the problem there must be a move away from a 

narrow biomedical paradigm to a broader contextual viewpoint that also considers the 

impact of the environment within which individuals are situated (Egger and Swinburn, 

1997). In short, while the increase in the prevalence of overweight and obesity can be 

narrowly viewed as due to the fact that we eat more than previously and move less, that 

is, there is a mismatch between our food intake and our increasingly sedentary lifestyles 

(Maziak et al., 2008), we must also appreciate that we live in an increasingly obesogenic 

environment. Rather than overweight and obesity being solely a reaction to a ‘pathology’ 

due to metabolic defects or a recent change in genetic make-up, our approach to dealing 

with the obesity pandemic requires a paradigm shift to acknowledging and thereafter 

understanding obesity as ‘normal physiology within a pathological environment‘(Egger 

and Swinburn, 1997: 480). This shift in emphasis requires an acceptance that overweight 

and obesity are caused by lifestyle behaviours that are affected by the environments in 

which people live. It is hoped that this thesis will make a valuable contribution to this still 

developing field of research both as applied to the study of childhood overweight and 

obesity and health outcomes more generally.   

Similar to many health outcomes, childhood overweight and obesity have been found to 

be distributed unequally between- and within-populations with a higher probability of 

excessive weight found among lower socio-economic groups. For example, results from 

the Millennium Cohort Study reported by Hawkins et al. (2009) provide evidence of an 

inverse relationship between childhood overweight and socio-economic status, income, 

and parental education. These findings and others provide the impetus for this thesis’ 

effort to understand the pathways through which the socially structured distribution of 

childhood overweight and obesity arises. In addressing this issue cognisance is given to 

the impact that the social context in which children are positioned has on their probability 

of overweight and obesity.  

This thesis aimed in the first instance to establish the existence of empirical regularities in 

the distribution of overweight and obesity among infants and children in the Republic of 

Ireland. The secondary aim was to examine factors at the individual, household, and 

neighbourhood level which protect against or promote risk of overweight and obesity. 
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Rather than concentrating on the multitude of biological mechanisms implicated in 

overweight and obesity, the main theme of this thesis was the means by which the risk of 

childhood overweight and obesity is influenced by the children’s social environment. In 

this manner the thesis hopes to shed light on the ‘causes of causes’ of childhood 

overweight and obesity. To achieve this, a number of hypotheses were tested in Chapters 

7 to 10. Specifically the thesis aimed to test whether:  

 There was a socio-economic status gradient in the distribution of childhood 

overweight and obesity with an increased risk found among less advantaged 

groups; 

 Social and economic variation in early life nutrition and maternal health 

behaviours in pregnancy influence the weight trajectories of infants; 

 Social and economic variation in the prevalence of overweight and obesity in 

middle childhood are partially explained by infant feeding practices and maternal 

smoking during pregnancy; 

 Children’s level of physical activity and sedentary behaviours are both directly and 

indirectly influenced by family socio-economic status. Family income directly 

structures physical activity through available resources. Socio-economic status 

indirectly influences physical activity through housing location. Children who live 

in neighbourhoods perceived as being unsafe or with poor availability of 

recreation facilities are less physically active than their peers; 

 Child dietary quality is directly influenced by socio-economic variation in familial 

dietary practices and indirectly influenced by socio-economic variation in the 

local food environment.   

In terms of the research design employed, this thesis consisted of the secondary 

quantitative data analysis of information collected as part of the Growing Up in Ireland – 

The National Longitudinal Study of Children in Ireland (NLSCI) project. Growing Up in 

Ireland was established in 2000 under the National Children’s Strategy, ‘Our Children – 

Their Lives’ (Department of Health and Children, 2000). While the main evidence base 

was the child cohort which consists of over 8,000 nine-year-old children, use was also 
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made of longitudinal data from the infant cohort whose families were interviewed when 

the infants were aged both nine and 36 months.  

1.1 The theoretical and conceptual framework 

Both Shilling (1993) and Crossley (2004) have highlighted the relative absence of research 

on the interaction of the biological and social until relatively recently. However, in the 

latter half of the 20th century the body has been afforded a more central position within 

sociological discourse as being integral to self-identity with evidence to support an 

increased desire and ability on the part of individuals to control their bodies (Giddens, 

1991; Bourdieu, 2010). Much of the discussion regarding overweight and obesity, is 

however, framed within a social constructionist approach which is limited to the 

examination of the incongruity between lay and scientific constructions of childhood 

obesity (Baughcum et al., 2000; Abbott et al., 2010).  

In light of the absence of a dominant theoretical approach to the study of childhood 

overweight and obesity, three key theoretical perspectives were explored here. The first 

perspective is dominated by the role that culture plays in shaping the distribution of 

health behaviours and outcomes and is heavily influenced by theories of social 

reproduction (Bourdieu, 1977, 1978, 1990 and 2010). The second perspective is founded 

on the notion of personal choice espoused by proponents of theories of consumption and 

practice. The final perspective is located in the sociological literature concerned with 

health inequalities and has emerged from the broader literature concerning social class 

theory. In particular, materialist and psychosocial explanatory models are suggested as 

suitable frameworks through which empirical regularities in the prevalence of childhood 

overweight and obesity, and its causes, might be understood. It is this approach which 

informed the formulation of the hypotheses tested in this thesis.  

There has been an increased acceptance that the environment within which an individual 

is situated plays a centrally important role in both their health behaviours and outcomes. 

Viewed in these terms the rising prevalence of obesity can be understood to have its 

origins in changes in the way societies and their institutions are organised. This would 

suggest sociological analysis may provide important insight into this phenomenon. The 

Growing Up in Ireland study was informed by a bio-ecological conceptual framework 

(Bronfenbrenner, 1979) which provides a framework for understanding the interaction of 
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the child and their environment with regard to both their health behaviours and 

outcomes. The application of this framework means that variables relevant to the current 

study were available for analysis. The thesis explored factors at the individual, household, 

and neighbourhood level that are associated with overweight and obesity, and related 

behaviours. As utilised here, the conceptual framework also informed the analytic 

approach taken which necessitated the application of multilevel modelling statistical 

techniques.   

In order to illuminate the mechanisms that lead to overweight and obesity, three specific 

aspects of children’s lives were examined. Firstly, in light of evidence for the influence of 

pre- and post-natal factors on the subsequent health, including the weight status of 

individuals, particularly within the epidemiological literature (Oken and Gillman, 2003), 

the growth trajectories and rapid weight gain of infants from birth to 36 months was 

explored. Furthermore, the potential long-standing impact of these same factors on the 

weight status of children at nine years of age was examined. The central focus and 

working hypothesis of the thesis was that a child’s socio-economic background has an 

impact on his or her risk of becoming overweight and obese. More specifically, some 

children are exposed to less advantageous factors early in their lives and that these 

continue to exert a negative influence on early weight trajectories and weight status in 

later childhood. 

Low levels of physical activity are also associated with overweight and obesity in 

childhood. While research examining the association between the two has been 

somewhat mixed, due in large part to difficulties in measuring levels of physical activity 

(Wareham et al., 2005), there is a general consensus that temporal changes in childhood 

overweight and obesity have been matched by a comparable decrease in levels of 

physical activity and an increase in sedentary behaviour. Levels of physical activity are 

determined by many factors (Sallis et al., 2000) including individual traits and households 

characteristics. There is also increasing evidence to show that the social and physical 

environment in which children live may also promote or inhibit activity (Dunton et al., 

2009). Lastly, the dietary behaviours of the families and their child were explored with the 

aim of identifying social and economic variation in the risk factors for poorer diet. The 

effect of the households’ local food environment on dietary quality.  
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1.2 The structure of the thesis 

The structure of this thesis proceeds as follows. Chapter 2 begins by locating the 

corporeal and childhood overweight and obesity within the existing sociological 

literature. As outlined above, three theoretical frameworks that provide alternative 

perspectives through which to view the phenomenon are discussed. It is hoped that these 

perspectives may provide useful theoretical lens’ through which the mechanism 

underlying empirical regularities in the socially stratified distribution of childhood 

overweight and obesity may be better understood.  

In Chapter 3 the application of Ecological Systems Theory (Bronfenbrenner, 1979) as a 

suitable conceptual framework for this thesis is introduced. This equips us with a road 

map to support the analytic approach taken in subsequent chapters and highlights the 

necessity of including factors associated with childhood overweight and obesity from a 

range of spheres of influence, including the characteristics of the children, their families, 

and their neighbourhoods. 

Chapter 4 provides the overall context for this study by presenting evidence that shows 

temporal changes in the weight status of children including recent prevalence rates in 

Ireland and internationally.    

As this thesis involves the secondary analysis of previously collected data, Chapter 5 

describes the methodology employed by the Growing Up in Ireland study. It is argued that 

multilevel statistical modelling techniques are best suited to the analytic needs of this 

thesis with regard to methodological rigour, adherence to the conceptual framework, and 

also their adaptability to the analysis of longitudinal data. The statistical underpinnings of 

each variant of multilevel modelling that is utilised in the thesis are also discussed.  

The key constructs used in this thesis are discussed in Chapter 6. To begin with, the 

strengths and weaknesses of body mass index as a proxy measure of adiposity among 

children is explored and details are also provided for the International Obesity Task Force 

thresholds used to define gender and age specific overweight and obesity. A description 

of the weight, height, and BMI of the nine-year-old cohort is also provided. Following this, 

the development of other key constructs included in subsequent analytic chapters is 

discussed. Firstly, a description of the Central Statistics Office (2006) social class schema is 

provided along with details of the Basic Deprivation Scale provided by the authors of the 
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Growing Up in Ireland study. The remainder of the chapter details the development of 

three new indicators developed specifically for use in this thesis. The three indicators 

described are (i) a measure of neighbourhood socio-economic status; (ii) a multi-domain 

physical activity indicator; and (iii) a dietary quality index. 

Chapters 7 through Chapter 10 contain the results of a series of analyses conducted with 

a view to furthering our understanding of childhood overweight and obesity in Ireland 

and its socially structured distribution. Chapter 7 explores the distribution of childhood 

overweight and obesity in Ireland according to a number of indicators of socio-economic 

status. Specifically, the chapter aims to establish if there is an unequal distribution of 

childhood overweight and obesity in Ireland by different socio-economic variables and 

the relative strength of these relationships. The body mass index of the children’s Primary 

Caregiver is also included as it likely reflects both shared genes and familial environments.  

In Chapter 8, the influence of in utero and early life environmental factors on the growth 

trajectories of infants from birth to 36 months, and the weight status of nine-year-old 

children is examined.  

Chapter 9 concentrates on factors that inhibit or promote physical activity among 

children with a particular emphasis on the characteristics of the children’s local 

environment. In this chapter a multi-domain construct of physical activity is also 

employed. 

In Chapter 10 children’s diets and related behaviour among the older cohort are 

examined with a view to assessing whether socio-economic differences in familial dietary 

practices may partially explain variations in children’s dietary quality. Specifically, the 

socio-economic distribution of diet related behaviours is examined followed by an 

assessment of the combined impact that socio-economic status; maternal and household 

characteristics; parenting style; and the local food environment have on the dietary 

quality of nine-year-old children.     

The final chapter concludes the thesis with a discussion of the implications of the findings 

of the preceding chapters. The contribution this thesis makes to the theoretical and 

empirical literature is also discussed and suggestions are provided for future research.   
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Chapter 2 – Theoretical framework 

2.1 Introduction 

The aim of this chapter is to introduce theoretical perspectives that may aid our 

understanding of empirical regularities observed in the distribution of childhood 

overweight and obesity. The approach taken in this dissertation aimed in the first 

instance to establish the existence of empirical regularities and the theoretical 

frameworks outlined here then provide a theoretical lens through which the mechanisms 

behind these regularities might be viewed (Goldthorpe, 2006). The general approach of 

the thesis was probabilistic (Lerner et al., 2005) whereby the relationship between 

individuals and their social context was of central importance. This perspective accounts 

for the belief that even where risk factors are identified through the application of 

statistical methods, the underlying mechanisms are seldom deterministic and causal 

pathways often heterogeneous (Greene et al., 2010). In considering the applicability of 

more than one theoretical framework, it is acknowledged that there may be more than 

one possible theoretical explanation of the mechanisms that lead to empirical 

regularities.  

This chapter begins by introducing sociological perspectives of children and childhood. 

This is followed by a discussion of health inequalities and the socially structured 

distribution of health. Next, the corporeal is located within sociological literature with a 

view to assessing the contribution of sociology to the study of overweight and obesity 

generally. The chapter then proceeds with a discussion of the theoretical underpinnings 

of the analysis presented in subsequent chapters. In the absence of wider consensus on a 

dominant theoretical approach to the study of childhood overweight and obesity, three 

key theoretical perspectives are considered with a view to selecting the framework best 

suited to assist our understanding of this phenomenon and its unequal distribution 

among children. The three are: theories of social reproduction; theories of consumption 

and practice; and materialist and psychosocial explanatory models of health inequalities.  

2.2 Children within sociology 

Children have only recently been afforded an independent presence within sociology 

(Corsaro, 2011). A possible explanation for their previous omission is the position of 
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children as dependants within societies and a theoretical emphasis on socialisation 

processes at the expense of other perspectives. In a sense, children have been viewed as 

perpetually existing in a state of becoming rather than being. In this manner children 

were viewed as a potential or a threat (Parsons and Bales, 1955) – always with an eye on 

their future rather than their present (Corsaro, 2011). This is not to deny the important 

position that children often occupied in feminist writings although they were invariably 

tied to notions of women and womanhood rather than being of central focus themselves 

(Thorne, 1987). Where children have been considered within sociology, much of the work 

has centred on the process of socialisation whereby children are viewed as adapting to 

and internalising the society in which they are positioned with much of this process 

occurring within the family (Corsaro, 2011). There have been two main approaches to 

explaining the socialisation process: determinist wherein children were seen as largely 

passive recipients and a constructionist approach whereby the child was viewed as an 

active agent in the socialisation process.  

Within the determinist approach there were two main models. The first of these was the 

forward looking functionalist model which focused on describing the means by which 

children learned how to become functioning members of society. This is achieved by way 

of children being taught social norms which they then internalise. According to the view 

espoused by Parsons, the child in this role was viewed as a threat who must be 

appropriated into society (Parsons and Bales, 1955). The second model proposed by 

functionalists was the reproductive one, of which Bourdieu’s theory of social 

reproduction is an example. According to this perspective the socialisation process is a 

mechanism by which the prevailing social system is maintained and passed down from 

generation to generation (Corsaro, 2011: 11). The main criticism levelled at the 

determinist perspective of socialisation is that it considers children exclusively as passive 

recipients of social norms and culture and fails wholly to credit children as active agents 

in their own right, both shaped by and shaping the social space they occupy (Corsaro, 

2011).        

Over time, determinist theories of child development came to be challenged by 

constructivism which was driven in the main by advances in developmental psychology. 

This has meant that the recent upsurge in the sociology of childhood has mainly been 

framed from a constructionist perspective and more recently an interpretive theoretical 
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perspective (Connell, 1987; Corsaro, 1992 and 2011; James et al., 1998). The 

constructivist approach views children far more as active learning agents and is best 

exemplified by Piaget’s cognitive developmental theory and Vygotsky’s socio-cultural 

approach (Corsaro, 2011). Constructivist theories focus mainly on developmental 

outcomes typified by Piaget’s four stages of development. However, schema such as this 

are often criticised for failing to give due consideration to the complexities of the social 

structures surrounding the child. This has led to an increased popularity of theories of 

interpretive reproduction which views children as active members of both child and adult 

cultures. 

The dichotomy of perspectives between determinist and constructivist theories, as we 

shall see, is also reflected in consumption theory where it is theorised as production led 

consumption versus consumer led. While children are often singled out as being different 

from adults in public discussion about consumption they have been largely absent from 

theoretical discourse (Crossley, 2004; Martens, 2005; Cook, 2008; Buckingham, 2011). 

This may of course be due to the incompatibility of notions of childhood with the 

economic world. When considered at all, children’s consumption is often constructed as 

problematic, more so than in the case of adults. Production of consumption is the most 

common approach taken to studies of children’s consumption, which in general have 

focused on the manipulative influence of marketers and advertisers, of which children are 

almost likened to incapacitated victims of the desires of big business. The alternative view 

sees children as the manipulators of their parents. Much of the work to date on children 

and consumption has a campaigning edge to it (Buckingham, 2011) with an emphasis on 

concerns about the media’s influence in its many forms on children (Quart, 2003; Schor, 

2004; Acuff and Reiher, 2005). Rather than being viewed as consuming agents in their 

own right they are merely recipients of culture (Cook, 2008). They are also often framed 

as victims of consumer culture (Gabriel and Lang, 2006) and the subsequent focus is 

largely on the perceived harmful influence that advertising and marketing have and is 

regularly discussed along moralistic lines (Buckingham, 2011). This perspective 

emphasises the exploitative nature of children’s interaction with consumerism and can be 

considered a ‘producer-led’ approach to children as consumers. It is interesting to note 

that advertising is seen as acceptable if it is marketing something believed to be healthy. 

For example, a television advertisement for milk from the early 1990s aimed at children 
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that was shown on various Irish and British television channels1. This suggests that 

consumerism and marketing are often conflated leading to criticisms of one been 

presented as criticisms of the other.  

The contrary perspective sees children as ‘empowered members of consumer society’, 

and sometimes focuses on the changed dynamics of families in post-modern societies, 

and on ‘pester power’. This school of thought can be thought of as typifying a ‘consumer 

led’ approach to the study of consumerism. This is the perspective most often verbalised 

by producers and sellers of children’s goods whereby children’s agency is emphasised. 

This approach is often couched in terms of liberating children from adult structure (Schor, 

2004; Cook, 2008; Buckingham, 2011). An example is the changing dynamic of family 

eating patterns where it is suggested there has been a power shift with children now 

dictating what they eat. Within both of these perspectives, parents, and mothers in 

particular, are seen to have a central role in resisting or enabling corporate overtures of 

consumerism on behalf of their children (Buckingham, 2011: 6). Among the explanations 

for this phenomenon are a general in-formalisation (Elias, 1997) including that of eating 

patterns (Steel, 2008) and also increased parental guilt due to long working hours 

(Crossley, 2004). The model of individual choice which permeates much of the discourse 

on adult obesity is problematic when discussing children as they are dependent on adult 

caregivers for material goods including food. This is despite the notion of children’s 

‘pester power’ having gained increasing traction in consumption theory. 

2.3 Explaining health inequalities 

Death and disease have long been recognised as being socially structured and existing 

broadly in line with differences in living standards (see Chadwick, 1842 cf. Scambler, 

2008; Townsend, 1979). For efforts to describe the stratification of socially structured 

inequality, social class schema has been of central importance (Tomlinson, 2003; 

Goldthorpe, 2007b; Scambler, 2008: 119). A common feature of studies of health 

inequality has been the assignment of individuals to a position according to a schema of 

social hierarchy with social class, traditionally based on occupation, used to capture the 

living standards of individuals, households and groups. By this method numerous reports 

have illustrated gross inequality in the health outcomes of populations according to social 

                                                      
1 This advertisement can still be viewed online at www.youtube.com/watch?v=Ygf0gRQsUb4 
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position (for example, see Farrell et al., 2008; Ward et al., 2009). The use of social class in 

the social sciences is ubiquitous and provides a lens through which any structured 

patterning of empirical observations may be viewed. The consistent association found 

between social class and any number of health outcomes does not imply causation and 

for this thesis social class is seen as a risk indicator as opposed to a risk factor. In this way 

social class allows for the identification of at risk groups, and risk factors to which 

identified groups are especially susceptible. It is hoped that by focusing on some of the 

known risk factors for childhood overweight and obesity, namely early life factors, 

physical activity and diet, that some of the mechanisms that generate the unequal 

distribution of childhood overweight and obesity can be illuminated. Social class as used 

here, while based on occupation, is understood to be both a socio-cultural and economic 

entity (Goldthorpe, 2007b: 135). This approach is based on Weber’s contention that 

society is hierarchically structured with social class a means of classification that is 

understood to refer to the socially derived economic position which individuals and 

groups hold within the stratified social structure (Galobardes et al., 2007). This distinction 

is important conceptually (Chan and Goldthorpe, 2007) for assessing differences in the 

prevalence of outcomes according to social position.   

The first of the three theoretical perspectives considered here is dominated by the role 

that culture plays in shaping the distribution of health behaviours and outcomes and is 

heavily influenced by the work of Pierre Bourdieu and his theory of social reproduction 

(1977, 1978, 1990 and 2010). The second perspective is founded on the notion of 

personal choice espoused by proponents of theories of consumption and practice. The 

final perspective is located in the sociological literature concerned with health 

inequalities and is heavily influenced by social class theory. In particular, materialist and 

psychosocial explanatory models are suggested as suitable frameworks through which 

empirical regularities in the prevalence of childhood overweight and obesity, and its 

causes, might be understood. Much of the literature drawn on below is concerned with 

‘health’ and ‘ill-health’ in the broader sense, partly because of a relative lack of literature, 

particularly theoretical, specific to childhood overweight and obesity. Literature which 

addresses specific aspects of the distribution of childhood overweight and obesity is 

largely reserved for subsequent chapters which concentrate on the social distribution of 
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risk indicators and risk factors evidently associated with childhood overweight and 

obesity. 

2.4 The body and obesity within sociology 

There appears to have been little direct discussion of the body in classical sociology, a fact 

highlighted by Crossley who discusses the scant attention that sociologists have paid to 

obesity in his 2004 paper which constitutes something of a manifesto for a greater 

involvement of sociology in explaining rising rates of obesity. Shilling (1993) in her 

influential work ‘The body and social theory’, argues that the relative absence of 

sociological discourse on this topic was in part due to a desire of early sociologists to 

distinguish themselves from biology, psychology and other sciences for which the body 

was of central interest. Turner (1991, cf. Shilling, 1993), offers a number of explanations 

for this situation including the somewhat prosaic hypothesis that as men, the founding 

fathers had little interest in bodily experience. Additionally Turner (1991) points to the 

fact that classical sociology was more interested in social change such as the division of 

labour and class struggle, while the body was an uninteresting condition of social action. 

This situation changed somewhat from the 1980s onwards as theories of consumption 

were developed. The ontological shift from theories of production to theories of 

consumption saw a re-framing of the corporeal from a means of work in the sphere of 

production and a frugal entity in the sphere of consumption to a view of individuals 

working hard at consuming as well as production and of a capitalism oriented more 

towards leisure than labour. In post-modern societies then, the body has been reclaimed 

as belonging to the individual and as integral to self-identity (Bourdieu, 2010; Giddens, 

1991) with the apparent increased desire and ability to control our bodies leading to a 

renewed questioning of its meaning.    

Although obesity is a commonly used term, many studies have highlighted incongruity 

between lay and scientific constructions of both adult (Whelton et al., 2007) and 

childhood obesity (Baughcum et al., 2000; Mei et al., 2002; Maynard et al., 2003; Baur, 

2005; Huang et al., 2007; Mamun et al., 2008; Manios et al., 2008; De La O et al., 2009; 

Towns and D’Auria, 2009; Abbott et al., 2010). This disparity illustrates that lay definitions 

of healthy or excess body weight and shape are often not aligned to scientific definitions. 

This may be because fatness is a relative concept that is only appreciated in reference to 

others so as overweight increasingly becomes the norm, an individuals’ overweight status 
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falls within the normal parameters of their reference group. The disparity between 

biomedical and lay constructions of obesity lends support to a social constructionist 

approach to the study of obesity within sociology (Best, 1995 and 2003). However, this 

approach runs the risk of being forever mired in defining lay concepts of weight status 

and attendant behaviours such as ‘healthy’ eating and diet. In order for sociology to make 

a more significant contribution to explanations of the phenomenon of obesity, 

sociological discourse must move away from concerning itself solely with deconstructing 

the concept itself (Crossley, 2004). Therefore, for this thesis the use of the scientific 

construct of obesity and body mass index (BMI) as our method of measurement are 

accepted from the outset.  

A place for obesity within sociological discourse is aided by our conceptualisation of the 

observed increase in the prevalence of overweight and obesity as a ‘social fact’ as defined 

by Durkheim (1952, 1965), that is, a fact about society rather than a specific individual. 

Furthermore, rates of obesity are socially variable as they differ within and between 

societies (Crossley, 2004). Variability in the distribution of childhood overweight and 

obesity is the central concern of this dissertation. In the first instance the goal was to 

assess whether there are observable regularities in its distribution according to indicators 

of position along the social hierarchy. Rather than concentrating on the multitude of 

biological mechanisms implicated in overweight and obesity, the main theme of the 

current study was to examine the means by which childhood overweight and obesity is 

perpetuated by the social environment in which individuals are positioned. In taking this 

approach it is proposed that while biological processes are central at an individual level it 

is increasingly clear that changes that have occurred at a wider societal level must be 

considered if we are to successfully address the issue. 

Accepting from the outset that increasing rates of overweight and obesity, especially in 

developed countries, is a social fact then it must also be agreed that any explanation of 

the phenomenon must consider changes that effect society as a whole, or at least large 

sections within a society. Individual factors, for example increased car use, which leads to 

decreased energy expenditure, should not be examined in isolation or solely in terms of 

its impact on individuals, instead it must be viewed as an element within a greater inter-

connected (societal) environment of change. Staying with the example of increased car 

use, this change has been implicated in the increased prevalence of obesity through a 
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number of mechanisms. It no doubt encourages increased sedentariness, replacing 

walking and cycling as a means of transport. It has also shaped where people live, 

enabling employees to commute from aptly named ‘commuter belts’ to the work place. 

Less obviously, increased car use has also changed how and what we eat which is also 

implicated in increasing obesity rates. Also, increased car ownership has been matched by 

a preponderance of out-of-town supermarkets which not only further increases our 

reliance on cars but also directly impacts the quality of foods we eat and indeed the 

manner in which foods are prepared and consumed (Steel, 2008). Viewed in these terms 

obesity can be understood to have its origins in the way society itself, and its institutions, 

are organised thereby positioning sociology as a key perspective through which we can 

study this phenomenon.   

2.4.1 The theory of body consciousness 

In highlighting the relative absence of research on obesity within the sociological 

literature, Crossley (2004) juxtaposes obesity trends to the ‘body consciousness thesis’ 

which had heretofore dominated sociology’s contribution to the study of body image, 

exercise, and dieting. This thesis holds that individuals in post-modern (or late modern / 

post-industrial) societies are increasingly pre-occupied with body maintenance as agents 

actively seek to control their body out of a desire to conform to a normalised body ideal. 

This notion has been advanced by Giddens (1991), Shilling (1993), and others who 

hypothesise that individuals actively seeking to control their bodies by way of ‘body 

projects’ do so in order to align themselves with perceived central social values. Giddens 

also believes that an individual’s subjective body is a key component of their self-identity.  

Although the veracity of the evidence in support of this theory has not gone 

unquestioned, the theory of body consciousness is substantiated by empirical evidence 

that shows increased participation in dieting and exercise regimes in the late 20th century. 

Accepting the major tenets of the theory as true, one would then expect late modern 

societies to be increasingly slim as more and more people participate in body 

maintenance behaviours. In actuality however, societies have experienced an increase in 

the prevalence of overweight and obesity which brings to question the validity of the 

theory of body consciousness – how can a situation exist whereby individuals are 

apparently more attuned to and actively pursuant of an ideal body weight and yet have a 

situation whereby increasing numbers of adults and children fall outside this ideal? In 



 
16 

reply, champions of the thesis point to increased rates of obesity as a reaction to body 

consciousness and suggest that certain groups consciously or otherwise have ‘chosen’ to 

go against the grain whereby slim people actively seek to get fat. While this argument has 

been widely disputed both on theoretical and empirical grounds, it has been proposed by 

some feminist sociologists that women sub-consciously wish to gain weight in an attempt 

to regain control of their bodies in defiant reaction to ever slimmer body ideals and the 

objectification of their bodies (Orbach, 1985). Given the low esteem in which obesity is 

held and the stigmatisation attached to it, the ‘reaction’ defence of the body 

consciousness theory seems unlikely. In fact within the sociological literature pertaining 

to obesity there is a consensus that obesity is viewed negatively. Among the many 

narratives, Cash and Roy (1999), Honeycutt (1999), and Sobal (1999) consistently point to 

the negative connotations, including stigmatisation, most often associated with weight 

gain and obesity. Conversely, Fallon (1990), among others, has shown that slimness is 

considered an attractive personal quality. That is not to state that this is a universal fact 

as there are of course cultural idiosyncrasies as to what constitutes attractiveness, but it 

is a commonly held view in post-modern Western cultures. Indeed using Sobal’s (1995) 

framework which identifies three distinct ways in which obesity is constructed as a social 

problem within the public discourse – medical, moral, and political – we find that obesity 

is often discussed as a ‘moral deficit’ (Sobal, 1995: 84). Others too have pointed to the 

virtuous quality of self-control assigned to slimness with notions of gluttony and sloth 

associated with overweight (Prentice and Jebb, 1995; Ross, 2005).  

Regarding children and theories of body consciousness, there may be some evidence of a 

reaction against the rising prominence of notions of body ideals with parents reluctant to 

discuss body maintenance with children. This ‘reaction’ was clearly demonstrated in a 

recent qualitative study conducted in Ireland where “Parents reported being concerned 

about emphasising a thin ideal to children for fear of causing an eating disorder such as 

anorexia or an unhealthy preoccupation with body weight” and as a result of this, 

mothers intentionally avoided speaking about body weight at all, negatively or positively. 

The fears expressed by mothers were apparently well founded with children of the 

families interviewed, including girls as young as five years of age complaining that they 

felt ‘fat’ (Harkins, 2010: 250). Furthermore there is a multitude of evidence that 

demonstrates that teenagers, girls in particular, but increasingly boys also, are indeed 
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worried about their body image (Ricciardelli et al., 2000; Grogan and Richards, 2002; 

Swami et al., 2011). Given this evidence it is understandable that there exists a protective 

reaction against perceived societal pressures regarding body image.   

2.5 Body weight and self-control 

We have already seen that trends in obesity rates do not fit well with the theory of body 

consciousness (Crossley, 2004). Now another anomaly must be addressed. There is an 

obvious paradox apparent in the continually increasing trends in obesity prevalence that 

we are observing. With affluence traditionally associated with wellbeing and health in 

post-modern societies, why then are increased body weights, a risk factor for many 

illnesses and a trait held in low esteem, increasing at the same time as growing affluence? 

In response, we can say that the rise in body weight is an example of a situation where, 

contrary to mainstream economic consumer theory, affluence failed to deliver wellbeing 

(Offer, 2007). Offer, an economic historian, views increasing rates of obesity as 

demonstrative of a deficit of self-control (Offer, 2007: 142). It is self-control or rather the 

lack thereof which explains the disconnect between weight aspirations and actual 

outcomes. In simple terms self-control in this instance requires doing without an 

immediate reward in lieu of a better but less immediate one. In other words, although 

many individuals aspire to have a healthy weight they are not always able to control their 

short term food intake and energy output in the manner necessary to meet their longer 

term aspirations.  

This presents us with another apparent paradox, while Norbert Elias (1969), Mennell 

(1985) and Bourdieu (1985) all equated affluence with increased self-control, they did not 

anticipate the many changes in patterns of eating and exercise that have at least in part 

led us to a position whereby self-control may actually have declined with increasing 

societal affluence (Offer, 2007: 143). Therefore, contrary to the views of Elias (1969) and 

others, Offer (2007) points out that self-control does not necessarily increase in line with 

increased affluence. Furthermore, Offer hypothesises that this apparent anomaly is due 

to myopic choices on the part of individuals. That is, a choice with negative 

consequences. In post-modern societies, prudence, or self-control has not increased at 

the same rate as the availability of cheap rewards, especially food. Obesity may then be 

thought of as a response to the greater availability of cheap high-energy dense foods 

coupled with a lack of the necessary prudence to resist these foods in lieu of the longer 
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term reward of an ideal, healthy, normative body size. The negative impact of these 

developments on the weight status of populations is complimented by changes in 

patterns of physical activity that have been driven largely by technological advances and 

other lifestyle changes.  

Levels of self-control are associated with both social position and wealth (Offer, 2007) 

which are operationalised in this dissertation as social class, education and income. In 

general terms it is found that those with greater cognitive, material, and social resources 

have greater levels of self-control and are more able to forego immediate or short-term 

reward for the attainment of longer term goals (Offer, 2007: 74). This capacity is also 

strongly linked to levels of education (Offer, 2007: 52) with the decision to remain in 

education itself an example of a prudential choice. This may be one mechanism by which 

lower rates of overweight and obesity are observed among groups with better 

educational, social and economic resources.    

2.6 The role of social reproduction 

Having located the body and obesity within the sociological literature and briefly 

introduced the notion that health is distributed unequally according to a social hierarchy, 

it is now time to consider specific theoretical frameworks which may be adopted to 

examine the factors that explain why some groups within a comparatively homogeneous 

population are more likely to be overweight or obese.   

In poorer countries, both now and historically, where food was scarce the economically 

disadvantaged tended to be thin while wealthy classes tended towards overweight. 

However, this trend is reversed in more affluent societies (Brown and Konner, 1987; 

Pickett et al., 2005; Offer, 2007; Wilkinson and Pickett, 2010). In line with the theory of 

the body consciousness, slimness in post-modern societies is seen as virtuous and a sign 

of self-control (Stein and Nemeroff, 1995) whereas overweight is considered a moral 

failure and as displaying a lack of self-control (Prentice and Jebb, 1995; Ross, 2005). This 

phenomenon fits well with the class aspect of Bourdieu’s theories wherein the dominant 

class are better able, due to their capital resources, to make a virtue of displays of 

practice concerning the corporeal. An example of how these differences might manifest 

was provided by Wills et al. (2009) who showed how middle class families in Scotland 

were more likely to future orient their dietary practices in expectation of future good 
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health and 'respectable' bodies whereas working class families were characterised by 

‘good enough’ food and health practices with little future reward orientation. The choices 

of these families also provide a good example of a time inconsistent or myopic choice 

whereby present rewards outweighed a future benefit. 

In order to better comprehend the unequal distribution of childhood obesity it is essential 

that the social patterning of life ‘styles’ and by association health-related behaviour more 

generally are understood. Put simply, Bourdieu (1978, 2010) believed that judgements of 

taste are themselves acts of social positioning. How one chooses to present their self to 

the world reflects one's social status. He believed that these actions (tastes) are 

internalised at an early stage during socialisation and are used to first establish and then 

maintain ones social position. For Bourdieu, status is then the symbolic aspect of the 

social class structure and it is through this mechanism that social stratification more 

generally and specific socially stratified behaviours and outcomes can be understood.  

A central concept of Bourdieu’s theory is what he names the ‘habitus’ which is the 

embodiment of social structures – the system of socially constituted dispositions that the 

individual acquires, most effectively in early life, that determines his or her entire 

orientation to the world and modes of conduct within it (Bourdieu 1990: 66-79, cf. 

Goldthorpe, 2007a: 5). Individual behaviour cannot be explained either in terms of solely 

individual decision-making or as merely a manifestation of deterministic social structures 

that render the individual a passive actor. In the words of Williams (1995: 585), habitus is 

a 'socialised subjectivity which gives rise to and serves as the classificatory basis for 

individual and collective practices'. It is the habitus that generates tastes that are 

internalised by individuals in accordance with their social location, and outwardly 

displayed by means of life ‘style’. Taste is a matter of social attitude as well as a 

physiological trait. It is socially produced and as Mennell (1985) has shown, it is 

historically situated along socio-economic lines as a means of self-identifying with and 

displaying membership of a social class (Murcott, 2002). The choices individuals make in 

their consumption practices are manifest conceptions of their tastes that are used in the 

first place to establish and then maintain social stratification (Campbell, 1995). Class 

hierarchies are reproduced through consumption patterns and these consumption 

patterns are more often than not routinised rather than strategic. Furthermore, the 
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relationship between social location, habitus, and taste is relatively stable and unlikely to 

alter greatly over the course of a person’s lifetime (Williams, 1995).  

Although Bourdieu goes to great lengths to avoid speaking directly of ‘socialisation’ 

(Jenkins, 2002: 109), the ‘habitus’ can be thought of as such. Critically for Bourdieu the 

habitus is learned during childhood, is relatively un-malleable and largely determined by 

the social and economic position of individuals. While individuals can of course develop 

new tastes during their lifetime there is little to suggest that this is very often 

transformative. One reason for the perceived static nature of actors’ identity is the often 

limiting nature of their objective circumstances. This view challenges much of recent 

sociological thinking which presents individuals as being free to choose their identities 

through patterns of consumption (Campbell, 1995). The most visible manifestation of the 

habitus is in how individuals relate to their bodies. In Bourdieu’s own words: ‘... the body 

is the most indisputable materialisation of class taste...’ (Bourdieu, 2010: 188). The body 

itself represents social values in numerous ways including modes of health maintenance, 

and group-based tastes and preferences (Harkins, 2010). According to this view, members 

of the working classes view the ‘body as machine’ where strength among men is held in 

greater esteem than body shape. They are singularly concerned with maintaining their 

bodies in efficient working order. He also notes that among women in particular there is 

little time for leisure or sporting activities that are not compatible with work. On the 

other hand, the dominant classes treat the body more as a project which is an integral 

part of their presentation of the self (Shilling, 1993). To illustrate this, Calnan (1987) has 

shown that members of the dominant classes have more control over their bodies and 

health and in turn exercise this control through their lifestyle.   

Bourdieu’s theory can also be considered to fit well with the theory of the body conscious 

as he sees individuals, especially members of the dominant classes, as pursuing a body 

ideal of slimness, thinness, mastery, and efficiency. His theory may also find support in 

the fact that body consciousness and obesity tendencies can co-exist within a society with 

some groups actively managing their body weight and others’ gaining weight 

unintentionally (Crossley, 2004). For Bourdieu this apparent contradiction might be 

explained in terms of different tastes generated by the habitus according to social 

hierarchies.  
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As well as habitus, a second key term for Bourdieu was ‘field’ which refers to a structured 

system of social positions. This system dictates the resources (capital) to which members 

of a society are afforded or denied access (Williams, 1995). Capital was not confined to 

the narrow economic or monetary sense, instead there are four types: economic capital; 

cultural capital which includes knowledge and importantly, the body which is seen as 

physical capital; social capital which involves an individual or groups relations with others; 

and symbolic capital which incorporate prestige and social standing (Bourdieu, cf. 

Williams, 1995). Of the different forms of capital, cultural is considered the most 

important with social and economic capital largely dependent on it. Cultural capital is 

defined as symbolic and informational resources (Bourdieu and Wacquant, 1992) and in 

relation to health, cultural capital can be defined as constituting the resources that are 

available to individuals to promote and maintain their health status. It is the non-

monetary form of capital that interacts with economic and social capital to instil the 

health choices people make and therefore impacts their health outcomes (Abel, 2008).  

Furthermore, “differences in cultural capital mark the differences between the classes” 

(Bourdieu, 1984: 69).  

Class distinctions are most apparent in everyday preferences with regard to choices of 

food, entertainment, clothing and so on (Bourdieu, 1984: 77). Eating patterns and food 

preferences are considered an important expression of taste as it is one of the purest 

examples of infant learning. Bourdieu found that functionality was the most important 

consideration for working class meals compared to the importance of form for middle 

class families. Wills et al. in their 2011 study of Scottish families found evidence to 

support this view, with more diverse, healthful foods preferred by middle class families 

compared to working class families whose main interest was in ensuring that all family 

members ‘got fed’ (Wills et al., 2011: 735). This latter notion can be considered an 

example of bounded rationality (Goldthorpe, 2006) whereby a course of action is deemed 

to be ‘good enough’ in the circumstances. Mennell (1985) in his historical treatise of taste 

concluded that tastes have converged as history has progressed. Contrary to this, 

Bourdieu opines that taste as expressed in diet and sport are as clearly demarcated now 

as ever. A contemporary study by Warde (1997) that analysed magazine articles about 

food and also included a national survey of household consumption in the United 

Kingdom found there was little convergence between working class and middle class 
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diets, at least in the second half of the 20th century. This provides contemporary 

supporting evidence for Bourdieu’s claims on the role of food and diet in the maintenance 

of class distinctions. Further empirical evidence to substantiate this view can be found in 

a study based on an analysis of the British Lifestyles Survey in the 1980s and 1990s, which 

found that social class was the major determinant of eating patterns (Tomlinson, 2003). 

Similarly, a Dutch study by Van Otterloo (1995) showed how tastes in food are related to 

class-based ideas about the body. Finally, diets also play an important role within families 

including helping to create social order and boundaries (Caplan, 1997), strengthening 

bonds (Wright-St Clair et al., 2005) and reproducing group identities (Valentine, 1999). 

Through family meal-times children also become more actively involved in formulating 

family identity by expressing their autonomy by refusing certain foods for example (Wills 

et al., 2011).  

Also related to the centrality of the body and dietary practices, Bourdieu argues that 

social class is the key determinant of leisure activity patterns (Bourdieu, 1984):  

“different social classes do not agree as to the effects expected from bodily 

exercise, whether on the outside of the body(bodily hexis), such as the visible 

strength of prominent muscles which some prefer, or the elegance, ease and 

beauty favoured by others, or inside the body, health, mental equilibrium etc.... “ 

Class habitus defines the meaning conferred on sporting activity and the profits expected 

from it (Bourdieu, 1978: 835-36). Regarding physical activity Bourdieu sees cultural 

constraints whereby the meaning and functions of physical pursuits are class 

differentiated. Even in instances where certain pursuits appear to cross the class divide, 

their meaning and the values placed upon them are socially stratified (Williams, 1995). 

The middle class believe they have a large degree of control over their health and that 

this control can be exercised through an appropriate choice of lifestyle (Calnan, 1987: 83). 

On the other hand the degree to which the working classes exert control over their 

bodies is limited to maintaining its availability for efficient work (Shilling, 1993: 1144). 

Locations of the body are further stratified within the upper classes with members of the 

upwardly mobile middle class more inclined to exercise for fitness sake, accepting and 

even enjoying, the delayed gratification one gets from the immediate action whereas 

those employed in areas of cultural production are more inclined to activities such as hill 
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walking which while health-oriented also convey a distinctive social meaning (Bourdieu, 

1978: 839, cf. Shilling, 1993). It was anticipated that patterns of physical activity which 

impact on the weight status of the current sample reflect both non-monetary capital 

indicated by the social position of the households interviewed, and also economic capital 

in the form of access to physical activity resources such as safe areas in which to play.  

In summary, a key strength of Bourdieu’s work is that it is well supported by empirical 

data. This data adds credence to his theories on the class based nature of ‘relations of the 

body’. Not only are these differentials apparent in social gradients in the prevalence of 

obesity but also in relation to participation in sport and exercise, as well as food and 

eating patterns. Furthermore his view that much of our everyday actions and 

manifestations of lifestyle are habitual is supported by others including Merleau-Ponty 

(1962) and Giddens (1991).   

In proposing an explanatory model to be applied to the study overweight and obesity, a 

behavioural/cultural approach can be considered to align most closely to the theories of 

Bourdieu (1977, 1978, and 2010). This approach would lead us to view social class as 

operating as a determinant of health disparities through differences in beliefs and 

behaviours which are similarly socially stratified. In this manner we should then expect 

that the habitus of groups, distinguished by their position on the social class hierarchy, 

may be displayed by differences in infant feeding practices, food choice and dietary 

behaviours, as well as levels of physical activity. Given the rigidity of Bourdieu’s notion of 

class habitus there should then be clearly distinguishable differences in the prevalence 

rates of overweight and obesity, and its behavioural antecedents, within the social strata 

and a large degree of homogeneity within each stratum also.   

2.7 Theories of consumption and practice 

While there are many criticisms of Bourdieu’s theories (for example see Miller, 1987 and 

Goldthorpe, 2007a) the most relevant to the current discussion, best summarised by 

Jenkins (2002: 97), states that in Bourdieu’s view ‘behaviour has its causes but, but actors 

are not allowed their reasons’. This criticism then leads us to consider a position whereby 

actors are viewed as largely unencumbered by structural constraints. So, having 

considered the applicability of the theories of Pierre Bourdieu to the study of childhood 

overweight and obesity, attention is now turned to a perspective which places greater 
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emphasis on individual choice and thus enables us to view disparities between groups in 

the prevalence of childhood overweight and obesity as the result of differences in 

consumption practices.  

The latter part of the 20th century saw a shift in emphasis from social class theory based 

predominantly on the work of Karl Marx and Max Weber to theories of consumption and 

practice. While these theories took many forms, Campbell (1995) provides a useful 

dichotomy of perspectives within the sociology of consumption: economic and material 

perspectives that emerged from urban sociology and the sociology of work, and cultural 

perspectives that grew from critical theory and cultural studies (Campbell, 1995). These 

theories are of relevance to the study of childhood overweight and obesity because they 

may provide a suitable theoretical framework for explaining patterns of obesity inducing 

behaviours which has heretofore been lacking, and may in turn help explain the social 

patterning of overweight and obesity more generally within societies. Consumption 

theory can also be considered of relevance to both energy intake in terms of diet and 

energy output as it relates to physical activity.   

Proponents of consumption theory argue that the key factor that differentiates social 

groups is not their position on the social hierarchy but differences in patterns of 

consumption among and between groups (for example, see Featherstone, 1990). This is 

not simply the economic consumption we might equate with ‘purchasing’ but rather 

consumption that includes everyday practices such as the consumption of culture and 

tastes. The leading theorist Bauman (2007), has illustrated the centrality of consumption 

in everyday lives and goes as far as to claim that consumption is so key to peoples identity 

that it is ‘their very reason for being’ (Bauman 2007 cf. Buckingham, 2011: 29).   

A key assumption of consumption theory is that individuals make choices rationally, that 

is, they weigh up the costs and benefits of an action in order to take the most 

advantageous course available to them (Friedman, 1953). A further assumption of 

consumption theory is that individuals make consistent choices that are well-informed, 

voluntary, far-sighted, and prudent (Offer, 2007: 40). However, it is clear when 

considering behaviours associated with overweight and obesity such as infant feeding 

practice, physical activity, and diet, that individuals do not always make the most 

advantageous choices with regard to their weight. As already mentioned, this may be due 
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in part at least, to choices being time inconsistent or myopic whereby the present 

rewards of, for example, cheap energy dense food, may be in conflict with the longer 

term goal of not wishing to gain weight (Offer, 2007). At a societal level, technological 

advances have led to a greater availability of cheap rewards which, while serving short-

term interests, are not always beneficial in the longer term. This development, in essence, 

has led to a decline in prudence in developed countries (Offer, 2007).   

A further dichotomy can be identified within consumption literature and that is between 

pessimism and empowerment. In the first account consumerism is a negative effect on 

society and is often bound up with criticisms of free market economics. Both Barber 

(2007) and Bauman (2007) epitomise this view that sees consumerism as all-

encompassing and entirely negative (cf. Buckingham, 2011). Consumer society is seen as 

insatiable wherein individuals can never attain happiness as they seek the next new thing. 

The contrary perspective emphasises the ‘empowered consumer’ (Fiske, 1990; 

Featherstone, 1991). Here consumers are seen as active and in control. They are free to 

attach their own meanings to the commodities they consume (Buckingham, 2011).    

Beyond the above polarity consumption literature has been dominated by four 

approaches: the production of consumption; lifestyle and identity formation; ordinary 

consumption; and modes of consumption. Most recently there has also been an 

increased emphasis on ordinary consumption which focuses on practices (Gronow and 

Warde, 2001). It is to these modes of consumption reported in Martens et al. 2004 that 

we now turn. 

The ’production of consumption’ approach is concerned with the supply side of 

consumption, namely how production and the market influence consumption (Harkins, 

2010). A key aspect of this school of thought is the study of the influence that wider 

environmental factors have on social phenomenon including obesity rates. By the late 

1970s there had been a marked shift away from the traditional person-focused 

perspective of health and ill-health to a point where the mainstream view was that 

individual health behaviours and pre-disposition to poor or good health could only 

partially explain differences in health outcomes, and that they were in fact greatly 

determined by the wider social and economic context in which the individual lived 

(Marmot et al., 1978; Townsend and Davidson, 1982; Greene et al., 2009). In order to 
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adequately assess the influence of the wider context in which children are positioned 

might have on the probability of their being overweight or obese, details of a suitable 

conceptual framework in the form of Ecological Systems Theory are provided in Chapter 

3. The application of this approach can assist our understanding of how individuals are 

influenced by the supply side of consumption. Equally, it provides a road map of sorts 

which supports the theoretical and analytic approach employed throughout this 

dissertation.  

A second approach to consumption that can be distinguished is that of ‘lifestyle and 

identity formation’. The crucial characteristic of this approach is the notion of a 

‘consumer society’, the premise that everyday life is increasingly commodified and 

organised around consumption (Harkins, 2010). Here the consumption most relevant to 

obesity includes food and body maintenance. As discussed earlier in this chapter, this 

approach holds that individuals in post-modern societies increasingly rely on their 

consumption practices in their construction of self-identity (Giddens, 1991; Beck 1992). 

Among the criticisms of this theoretical approach is the lack of supporting empirical data 

and the neglect of children and childhood.  

Also known as ‘ordinary consumption’, the ‘practice approach to consumption’ is based 

on the premise that much consumption practice is ordinary and routine. According to 

Warde (2005) and Gronow and Warde (2001) the consumption of goods and services is 

but one component within the wider concept of practice. Unlike other approaches which 

emphasise the symbolic significance of conspicuous consumption, the practice approach 

places greater emphasis on the effectiveness of consumption practices (Harkins, 2010). 

Drawing on Giddens’ structuration theory, Delormier et al. (2009) suggest a sociological 

framework within which food and eating patterns can be explored. Essentially they see 

food and eating habits as a form of routine social practice and highlight the important 

role that socio-cultural factors play in promoting and/or constraining food choice 

practices. Linked to this is the ‘modes of consumption’ perspective which is concerned 

with how individuals learn to consume. According to this approach consumption 

practices, and in particular expressions of taste, are used to establish, maintain, and 

reproduce the social class hierarchy.  
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From a consumption perspective, class differences in childhood overweight and obesity 

can be viewed as manifest in differences in behaviours which are health promoting or 

damaging. Central to this approach is the belief that these behaviours are subject to 

personal choice. The main weakness of this perspective is that it fails to appreciate the 

social, cultural, and economic context in which behaviour occurs. Diet, for example, is not 

simply a matter of individual choice. It is often dictated by cultural preference, social 

setting, income, and food availability. So while an individual may be adequately 

knowledgeable as to what are considered the ‘right’ and ‘wrong’ foods and dietary 

practice they may not always be in a position whereby they can behave optimally for their 

health.  

In short, theories of consumption and practice place greatest emphasis on the role that 

individual consumption has on health behaviours and outcomes. While the production of 

consumption perspective does allow a role for the wider environmental context, theories 

of consumption and practice can in general be viewed as placing the individual at centre 

stage. From this perspective, consumption practices are given precedence with little 

import given to an individuals’ social position. As opposed to the rigidity of the social 

hierarchy inherent in Bourdieu’s notion of class habitus which would lead us to expect a 

great deal of homogeneity within social strata, theories of consumption and practice 

would suggest that there should be little by way of regularities according to social 

position in the prevalence of childhood overweight and obesity or its attendant 

behaviours.   

2.8 The middle ground 

Adapting an old saying on the difference between economics and sociology recalled by 

Goldthorpe which stated that “economics is all about how people make choices while 

sociology is all about why they have no choices to make” (Goldthorpe (2007b: 75) it can 

be said here that the behavioural / cultural approach espoused by followers of Bourdieu 

and others is all about why individuals have no choice while the consumption approach is 

all about how the choices individuals make are unencumbered by any cultural limitations 

at all. As noted earlier, the interest of this thesis was on identifying the structuring of the 

probabilistic risk of childhood overweight and obesity, and its causes, rather than a 

positivist variable analysis. From this perspective the social world is complex and it is 

therefore necessary to invoke an approach which views the mechanism behind the social 
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gradient in the distribution of overweight and obesity as reflecting a generative process. 

In other words, rather than social class ‘causing’ overweight or obesity, there are 

numerous aspects of social position which generate the regularities observed in the 

distribution of this outcome. Therefore it is the relationship between individuals and their 

social context which is of greatest importance, rather than the strength of associations 

between variables. With this in mind the next section considers a potential middle ground 

by which the social distribution of childhood overweight and obesity, and its causes might 

be better understood. In particular, two potential generative mechanisms are afforded 

prominence. These are materialist and psychosocial approaches to explaining inequalities 

in health.  

2.8.1 Materialist explanatory model 

Materialist explanations of health inequalities hold that income, or material capital more 

generally, is the main driver of socio-economic differences in any number of health 

outcomes. Put simply, economic resources dictate the behaviour of individuals which in 

turn drive health inequality. Access to economic resources or a lack thereof enable or 

constrain the choices available to individuals. As such, this approach contrasts with 

behavioural/cultural explanations, which similar to Bourdieu’s theory, sees choices as 

directed more by cultural preferences and tastes that have been internalised through the 

habitus than by access to resources. The materialist approach was favoured by the 

authors of The Black Report (Department of Health and Social Security, 1980) as an 

explanation for the social stratification of health inequalities observed in that study. They 

believed that the link between poverty and poor health is because a lack of economic 

resources places individuals in situations damaging to health such as, poor housing and 

sanitation, or occupations where there is greater exposure to harmful working conditions, 

both physical and psychological. More upstream factors, beyond the individual level, are 

also receiving far more attention within materialist models than they have historically 

with a greater appreciation of the damaging impact factors such as local area material 

deprivation can have on health outcomes (Bartley, 2004). The inclusion of a measure of 

household income in subsequent analysis provided the opportunity to assess the degree 

to which empirical regularities in the distribution of overweight and obesity among Irish 

infants and children can be assigned to differences in material resources.  
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2.8.2 Psychosocial explanatory model 

As this dissertation aimed to examine factors that help explain socio-economic variation 

in the probability of children being overweight or obese, it was necessary to draw on an 

explanatory framework that might be used to elucidate the mechanisms by which the 

social position of children and their households impact on their weight status and 

associated behaviours. With this in mind, attention now turns to the psychosocial 

approach to the explanation of health inequalities. Psychosocial explanatory models 

emphasise the manner in which an individuals or groups relative position on the social 

hierarchy may impact on health related behaviours and outcomes. These factors include 

items such as autonomy at work, social support networks, locus of control, and sense of 

community. According to this approach, negative feelings caused by the experience of 

deprivation and inequality directly impact the biological processes underlying health. In 

short, stressful social circumstances lead to an emotional response which causes a 

biological reaction that negatively impacts on health (Bartley, 2004; Scambler, 2008). In 

the present context an example might be where a child responds to stressful social 

circumstances by snacking.    

Results of the Whitehall studies (Marmot et al., 1978 and 1991; Marmot, 1993) of British 

civil servants demonstrated that differences in health status cannot be fully explained 

purely by material factors (Bartley, 2004). Evidence that questions the validity of a limited 

materialist explanation can also be deduced from inter-country comparisons of health 

inequalities including the prevalence of obesity that demonstrate that among developed 

countries it may not be the absolute value of economic resources that matter, rather it is 

the relative economic position of individuals that has a greater impact on numerous 

health behaviours and outcomes (Wilkinson, 2006). An example of this type of social 

ecology study is that by Wilkinson (1996), who developed a thesis that once a nation has 

reached a certain level of wealth, measured by Gross National Product (GNP) which is an 

indicator of a country’s affluence, income inequality becomes a key determinant of a 

population’s health status. In his influential book co-authored by Kate Pickett (2010) ‘The 

Spirit Level: Why equality is better for everyone’,  inequality, measured by the Gini 

coefficient2, was shown to be negatively correlated with a number of social and health 

                                                      
2 The Gini coefficient is a measure of income distribution within a country developed by the Italian 

statistician and sociologist Corrado Gini. The resultant index is defined as a ratio of the areas on the Lorenz 
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outcomes including obesity among both adults and children. The mechanism by which 

this association occurs is through the degradation of trust and social cohesion in less 

equal societies. This is manifest in intensified social divisions; decreased sense of 

community; increased rates of stress and anxiety; and a generally more hostile 

environment (Wilkinson, 2000). With regard to obesity they found there was a higher 

prevalence of adult obesity in more unequal countries and American states. Data from 

the 2007 Health Behaviour in School-aged Children survey (HBSC), which included 

adolescents aged 15 – 17 years, showed a similar pattern among adolescents with 

significantly higher rates of obesity found in less equal societies. Two potential behaviours 

by which this patterning may come to be are diet and physical activity. Wilkinson and 

Pickett (2010) show that per capita calorie intake, particularly among men, is higher in 

more unequal societies (ibid: 95) while in another article by Pickett, Wilkinson and others 

(2005), upon which ‘The spirit level’ draws, they show that rates of physical activity are 

also lower in these countries.  

Wilkinson and Pickett (2010) also considered the importance of the role that cultural 

values play in dietary choices especially as they are often used by individuals as a means 

to portray a version of their self-identity which they feel is held in esteem by their social 

peers and others. In this way food choice is a manifestation of their lifestyle choices 

(Wilkinson and Pickett, 2010: 96-8). In illustrating this the authors give the example of 

how eating in fast food outlets can be viewed as a display of one’s financial prowess and 

indeed participation in the American way of life, particularly among the least well-off, 

often immigrant communities. Wilkinson’s conclusion can be summarised as being that 

whereas class differentials in health were usually understood, as was the case in The 

Black Report, as being due to material reasons, much of the observed differentials in 

health and wellbeing may in fact be better explained as resulting from the very 

experience of low social status itself (Wilkinson, 2000), which is similar to the 

psychosocial explanation of health differentials which sees status as more important than 

income or economic class.    

                                                                                                                                                                 
curve diagram, the Lorenz curve being a graphical representation of the distribution of wealth with the 

percentage of households plotted on the x-axis and the percentage of income on the y-axis. The result is a 

measure of income inequality in countries whereby a value of 0 indicates total equality whereby every 

household earns exactly the same, and a value of 1 indicating maximum inequality whereby a single 

household earns a country’s entire income. 
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For evidence in support of a psychosocial explanation of disparities in the distribution of 

childhood overweight and obesity it should be expected that the position of households 

on the social hierarchy as indicated by household social class should be strongly 

associated with an increased probability of higher weight status and also its risk factors. 

Also, to afford this explanatory approach greater gravitas than a purely materialist one 

then social class should be a stronger factor than income.  

A commentary by Adler (2006), in response to findings from a prospective observational 

study conducted by Macleod at al. (2005) which queried the utility of psychosocial 

explanations of health inequalities, argued that psychosocial and materialist explanatory 

pathways should be considered complementary rather than distinct or contradictory. 

Given the complexity and multi-factorial nature of the topic examined in this thesis it was 

anticipated that aspects of both materialist and psychosocial explanatory approaches 

might be required to explain any observed disparities in the distribution of childhood 

overweight and obesity.  

2.9 Conclusion 

Before concluding, a contrary discourse on childhood obesity must be briefly addressed. 

Buckingham (2011: 105) and Campos et al. (2006) argue that childhood obesity has 

reached the level of a moral panic. As illustrated in Chapter 4 however, there can be no 

denying that the incidence rates of childhood obesity have increased substantially over 

the last number of years. While Buckingham correctly states that this has been matched 

by an upward trajectory in heights, which he takes to be a positive development, 

reflecting improved standards of nutrition, he fails to note that average weights have 

increased disproportionately and this is reflected in increased average BMIs which is 

kg/m2. While there is evidence emerging of a possible levelling off in the prevalence of 

childhood obesity among certain social groups in the U.K. (Stamatakis et al., 2010a) and 

elsewhere (Olds et al., 2011) it is too early to gauge whether or not this is the beginning 

of the end of increasing rates of childhood obesity. 

In this chapter, three theoretical perspectives have been introduced that provide 

alternative lenses through which we might view regularities in the distribution of 

childhood overweight and obesity. The potential value of applying Bourdieu’s theory of 

social reproduction is in its attention to the broad structural constraints and determinants 
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of choice (Williams, 1995: 588) which might explain disparities in the distribution of 

childhood overweight and obesity along a social gradient. The antithesis to this view as 

advanced by theories of consumption and practice which underline the role of individual 

choice in lifestyle behaviours, leads to a moral discourse within which the individual is 

held solely responsible and thereafter blamed for poor health. This view has been 

particularly apparent in relation to obesity which is often claimed to reflect a moral 

weakness of obese individuals (Prentice and Jebb, 1995; Ross, 2005). Bourdieu in this 

instance can be used to challenge this culture of individual blame (Williams, 1995).      

Given that this dissertation consisted of secondary data analysis of empirical data it was 

not possible to explicitly test the rigid application of any one theory as the study was not 

designed with the application of these particular theories to the study of childhood 

obesity in mind. What is hoped is that the thesis might constitute something of a ‘theory 

of the middle range’ (Merton, 1949). In the first place a series of hypotheses were 

examined with regard to empirical observations and an attempt made to explain 

observable empirical regularities through a suitable theoretical lens (Boudon, 1991). At 

this point materialist and / or psychosocial explanatory models provided a lens through 

which an explanatory model could be developed which it is hoped will improve our 

understanding of childhood obesity in Ireland. Efforts were made throughout to utilise 

the aforementioned sociological theories with a view to providing a systematic 

explanation of the generative mechanisms, which lead to disparities in the distribution of 

childhood overweight and obesity, that is based on empirical findings. It is hoped that this 

approach attends to one of the main difficulties faced by sociology whereby theory is 

often divorced from empirical research. To achieve this, a quantitative analytic approach 

was taken in order to establish the presence of empirical regularities. From this starting 

point, possible explanations, underpinned by the theoretical perspectives outlined above, 

were then provided as to why such regularities have occurred (Goldthorpe, 2006: 2-8).  

Subsequent chapters consider childhood overweight and obesity as an example of health 

inequality and in general terms can be thought to exemplify a health disparities 

perspective more generally which seeks to identify and understand differences in health 

among more and less advantaged social groups. For Braveman et al. (2005), this 

perspective is justified along three lines, ethical, human rights and practical. Ethically and 

in terms of human rights, disparities in obesity should be addressed because all members 
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of society should be afforded equal opportunities for good health. Much research has 

shown clear disparities in obesity along socio-economic lines and it is important that we 

further develop our practical understanding of the specific social factors that impact on 

obesity.  
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Chapter 3 – Conceptual framework 

3.1 Introduction 

The design and methodology of the Growing Up in Ireland project adopted 

Bronfenbrenner’s (1979) bio-ecological model as its conceptual framework. In this 

Chapter, details are provided of this conceptual framework and its’ applicability to the 

examination of childhood overweight and obesity is discussed. The chapter begins with an 

overview of relevant perspectives of health behaviours and outcomes. This is followed by 

a discussion on the development of the bio-ecological model and a review of its 

application to the study of childhood obesity. This conceptual framework underpins the 

analytic approach taken in subsequent chapters and highlights the necessity to include 

factors associated with childhood overweight and obesity from a range of spheres of 

influence that include the characteristics of the child; their families; and their 

neighbourhoods. It was also a suitable framework within which to examine the generative 

processes by which the probable risk of overweight and obesity is influenced by the 

characteristics of the children’s social world as well as deleterious behaviours. With this in 

mind, the conceptual model introduced here provides an exploratory road map which 

informs the analytic approach taken.   

Traditionally health outcomes were viewed as the result of an individual’s biological pre-

dispositions and specific health behaviours. Disparities in health outcomes among adults 

were believed to be the result of differences in health behaviour or occupational 

exposure. As such health behaviour was best understood and addressed within a 

biomedical paradigm and health promotion focused on the modification of an individual’s 

health related behaviours and lifestyle (Stokols, 1996). More recently there has been 

growing consensus that many health problems are better viewed from a broader 

contextual viewpoint that accounts for the belief that the environment within which an 

individual is situated plays a centrally important role in both their health behaviour and 

health outcomes associated with this behaviour. In many ways this had led to a situation 

whereby the factors associated with obesity are seen to be experienced by individuals 

rather than something that individuals do. 

By the late 1970s there had been a shift away from the traditional person-focused 

perspective to a point where the mainstream view was that individual health behaviours 
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and pre-disposition to poor or good health could only partially explain differences in 

health outcomes, and that they were in fact greatly determined by the wider social and 

economic context in which the individual lived (Marmot et al., 1978; Townsend and 

Davidson, 1982; Greene et al., 2009). This paradigm shift had begun to take shape in the 

second half of the 20th century and one of the first proponents of the environmental 

rather than person-centred view of human behaviour was Kurt Lewin who studied the 

influence of the environment on individuals by way of what he termed ‘ecological 

psychology’ (Lewin, 1951). This theory was then built on and adapted by others from a 

range of academic areas. A closely related example of this approach is by Barker (1968) 

who developed the idea of ‘environmental psychology’ which concluded that behaviour 

could be predicted more accurately from the situation people find themselves in than 

from an individual’s characteristics (cf. Sallis et al., 2008). This latter model of human 

behaviour was similar to the Skinnerian philosophy of human development that states 

that external influences directly shape behaviour (Skinner, 1984), and falls firmly on the 

nurture side of the nature versus nurture debate.  

3.2 The epidemiological triad 

An early framework for viewing the interaction between an individual and their 

environment was the ‘epidemiological triangle’. This theory of disease causation states 

that disease is the result of the interaction between a host, an agent, and the 

environment. Accordingly, disease may be prevented by modifying the factors that 

increase an individual’s exposure and susceptibility to specific pathogens. This framework 

was successfully applied to counter the spread of infectious diseases throughout the 20th 

century, however it has fallen out of favour more recently with the emergence of non-

communicable diseases which are behaviour rather than pathogen driven, for example, 

smoking and heart disease. Egger et al. (2003) have suggested that this approach might 

be ‘dusted off’ once more and applied to the obesity epidemic. Conceptualised in Figure 

1, Egger et al. (2003) suggest a four step approach to the application of the 

epidemiological triad to obesity where the ‘host’ is the individual level, the ‘vehicle’ the 

means by which obesity is induced, and the ‘environment’ the wider societal factors. 

Suggestions for interventions at each of these levels are suggested by the authors such as 

behavioural change at the individual level and education at the individual and population 

level.   
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Figure 1 The epidemiological triad and approaches to interventions in relation to 

obesity(source: Egger et al., 2003). 

While this approach has certain attractions in that it is cognisant of wider environmental 

factors and moves beyond a strictly biomedical framework, the impact of obesogenic 

environments are the least considered aspect of the triad even though their significance 

are increasingly evident. Also, the authors did not identify the points at which the 

greatest emphasis should be placed. The current thesis in its adoption of a broader 

Ecological Systems Theory approach, it is hoped, provides a more satisfactory framework 

within which to address the problem of childhood obesity.    

3.3 Ecological Systems Theory (EST) 

While early ecology (the study of the relationship between organisms and their 

environment) focused on biological processes and the geographic environment in which 

these processes occurred, the study of social ecology as it emerged in the 1970s and ‘80s 

emphasised the social, institutional, and cultural context of the relationship between 

individuals and their environment. The oft cited and most effective early advocate of this 

new approach was Urie Bronfenbrenner (1979, 1986, 1989, 1994, 2000, 2005; 

Bronfenbrenner and Morris, 1998, 2006). Until the mid-1970s, developmental psychology 

focused largely on the characteristics of the individual while paying scant attention to the 

environment(s) in which the individual was situated. Around this time developmental 
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psychology became increasingly sentient to the wider, more naturalistic context of 

human behaviour. This change was largely due to the influence of thinkers in other 

academic areas such as sociology, philosophy, anthropology and social work 

(Bronfenbrenner, 1979; Greene, 1999). One reason for developmental psychology lagging 

behind other disciplines in embracing this new approach was due to the divergence of 

methodologies between naturalistic and experimental approaches – the effect of this can 

still be felt today in the schism between correlational (field) and analysis of variance 

(experimental) statistical techniques. Put plainly, within developmental psychology at the 

time there was a clear preference for the gold standard of experimentally designed 

research while the field was poorly equipped with the methodological tools required to 

test hypothesis in natural settings. Urie Bronfenbrenner (1979) was to the fore in bringing 

the person- and environmental-perspectives of human behaviour together in an approach 

he called the ecology of human development. This perspective defines the ecology of 

human development as  

“…the scientific study of the progressive, mutual accommodation between an 

active, growing human being and the changing properties of the immediate 

settings in which the developing person lives, as this process is affected by 

relations between these settings, and by the larger contexts in which the settings 

are embedded” (Bronfenbrenner, 1979: 21).  

In this definition the person is thought of as a dynamic entity, both influenced by and 

influencing the environment in which they exist. The individual is at the centre of the 

system surrounded by concentric rings that represent systems that influence child 

development. These systems (Figure 2) range from the child’s relationship with one or 

both parents to the wider socio-cultural context. In ecological research, the 

characteristics of the individual and the environment, the structures of the environmental 

setting as well as the processes taking place both within and between settings are seen as 

inter-dependent and bi-directional. As such, individual and environmental characteristics 

must be viewed in system terms (Bronfenbrenner, 1979, 1986, 1989, 1994, 2000, 2005; 

Bronfenbrenner and Morris, 1998, 2006). 

Before describing the ecological environments chronicled by Bronfenbrenner it is 

important to note the two propositions upon which the general ecological model is based 
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(Bronfenbrenner, 1994). The first proposition holds that human development takes place 

through processes progressively more complex and reciprocal interaction between an 

active, evolving bio-psychological human organism and persons, objects and symbols of 

its immediate environment. These reciprocal interactions are called proximal processes. 

The second proposition states that the nature of these proximal processes that effect 

human development depend on (a) the characteristics of the developing person; (b) the 

environments in which the processes take place; and (c) the nature of the developmental 

outcome under investigation. The research design of the Growing Up in Ireland study 

allows for the examination of each of these propositions and as such is a true process-

person-context model.  

 

 

Figure 2 Bronfenbrenner’s ecological perspective of human development (Source: 

Williams et al., 2009) 

Bronfenbrenner’s ecological perspective of human development involves the 

conceptualisation of the child’s ecology as multi-layered, and consisting of 

interconnecting environmental systems. All of these systems influence the child’s 

development to varying degrees and the impact of each can be moderated by the 

characteristics of the child. The inner most system, the Microsystem as described by 

Bronfenbrenner (1979 and 1994) is the layer closest to the child and contains the 

structures with which the child has direct contact. It is in this setting that ‘proximal 

processes’ occur. These are the activities, social roles and interpersonal relations that the 

child experiences in their immediate, face-to-face settings. For children these settings 
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include the family, school, and peer group and within these settings there are aspects 

that encourage or inhibit sustained interaction with and activity in the child’s immediate 

environment.       

The second ecological environment described by Bronfrenbrenner is called the 

Mesosystem. The mesosystem is not a physical environment as such but rather the 

linkages and processes taking place between two or more settings. In other words, this 

layer provides the connection between the structures of the child’s microsystem. These 

processes can be bi-directional and reciprocal, and can encourage or inhibit positive 

effects on the child. An example of a mesosystem is the interaction between a child’s 

family and their school. Within the mesosystem there are four general types of linkages 

and processes that can occur. The first is ‘multi-setting participation’ – this means the 

child engages in activities in more than one setting, for example, the family home and the 

school. The second is called ‘indirect linkage’ – in this instance the child does not directly 

participate in one of the settings but is affected by the activity of an intermediary in that 

setting. For example, a parent’s actions in their workplace may impact on the child’s 

home environment. Thirdly ‘inter-setting communications’ occur – this is where messages 

are transmitted from one setting to another with the intention of providing specific 

information to the child in the communication receiving setting. This might be 

communication from the school to the home which impacts the child in their home 

setting. Finally, there is ‘inter-setting knowledge’ whereby information in one setting 

about another can come from a variety of sources. This knowledge may come in the form 

of books or television, or indeed from one’s own experiences. The form that knowledge 

takes can vary, it can be oral or written, or may involve objects representing another 

setting (Bronfenbrenner, 1979, Ch. 9). How a child develops within the settings of the 

mesosystem depends greatly on the degree of synchronicity between their roles and the 

demands placed on them in the different settings. For example, a child will perform 

better in school if the home environment encourages and supports learning.   

The third environment is the Exosystem and refers to the linkages and processes that 

take place between two or more settings. The distinguishing feature of this environment 

is that at least one of the settings within which the process is taking place does not 

contain the developing person, however the process that takes place in the non-directly 

connected environment influences the immediate setting in which the person is situated. 
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For example, while a child is not situated within their parents’ workplace, events that 

occur in that setting may influence the child in their immediate setting – if a parent was 

required to work late the child might have no assistance completing homework.      

The fourth and outermost layer of the system is the Macrosystem. This layer refers to the 

culture, belief systems, customs, material resources, bodies of knowledge within which 

the inner micro-, meso-, and exo-systems exist. It is not a simple matter of labels such as 

class or education, as they were used in what Lewin (1951) termed the ‘class theoretical’ 

paradigm. More so this system reflects the cultures and belief systems and policies of the 

wider population in which the child is situated.  

There is a fifth environmental layer shown in Figure 2 called the Chronosystem which 

encompasses two aspects of time as it relates to a child’s development. Time is seen as 

both an attribute of the child as a growing human being and also as a property of their 

environment(s). In this system time refers not only to the child’s life course but also 

historical time. Observed differences in the prevalence of childhood overweight and 

obesity discussed in Chapter 3 is a case in point whereby differences in the rates of 

obesity between countries are often explained in terms of the stage of economic 

development a country is at, that is, historical time. Children in less developed countries 

have less access to the high energy, fatty foods that are more readily available, and often 

cost less, and are more convenient than healthier options (Drewnowski and Darman, 

2005) in Western countries and are a driver of the obesity epidemic among both children 

and adults. The longitudinal nature of the empirical data used in this thesis allows for only 

limited consideration of the chronosystem as it relates to children’s development from 

nine months to three years of age. Data pertaining to the nine-year-old cohort is cross-

sectional and as such does not allow for true facilitation of the chronosystem.   

The general ecological theory was later renamed 'bio-ecological systems theory' in order 

to further highlight the role of the child's own biology as a key environment fuelling their 

development (Bronfenbrenner and Morris, 2006). The biological characteristics of the 

child were seen to influence the proximal processes and limit or encourage the child’s 

development. In order to understand the processes and outcomes of human 

development it is necessary to understand them as a joint function of both the person 

and the environment (Bronfenbrenner, 2005). In this approach the child is an active agent 
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interacting within and between the environmental settings in which they find themselves. 

Of course, what we might term biological potential will not be reached without the 

necessary environmental conditions. If we consider the example of children’s physical 

activity we see different expectations and participation rates in physical activity based 

solely on the biological fact of their sex. These differences in participation in physical 

activities between boys and girls are apparent from a very early age (Kimm et al., 2002; 

Kettaneh et al., 2005; Nic Gabhainn, 2008; Haug et al., 2009; World Health Organisation, 

2012) and begin before the stage in physical maturation that lead to differences in 

strength or agility, factors that may prohibit or encourage particular forms of physical 

activity.  

3.4 Explaining obesity – Lifestyle and post-modern societies 

Before looking at applications of EST in the current context we must address the question 

of the suitability of this conceptual framework to the study of childhood obesity. While 

there is evidence of a degree of genetic predisposition (for example see: Stunkard, 1977; 

Bouchard, 1994; Allison et al., 1996; Filozof and Gonzalez, 2000; Lobstein et al., 2004; 

Levin, 2005; Tabacchi et al., 2007; Whitaker et al., 2011) the main drivers of increased 

rates of overweight and obesity are generally accepted to be diets increasingly high in fat 

and energy coupled with reduced levels of physical activity, that is, changes in food intake 

and energy expenditure. In line with the evolving view of health behaviour beyond the 

traditional person-focused perspective to a more nuanced approach, so too obesity 

inducing behaviour has come to be viewed as largely determined by the wider social and 

economic context in which the individual lives. Put simply the increase in the prevalence 

of overweight and obesity is due to the fact that we eat more than previously and move 

less, there is a mismatch between our genes and our increasingly sedentary lifestyles (Hill 

and Peters, 1998; Maziak et al., 2008). As Egger and Swinburn (1997) put it, the reason for 

the increasing prevalence of overweight in populations is the increasingly obesogenic 

environment we live in rather than any metabolic defects or genetic mutations within 

individuals. This being true, our approach to dealing with the obesity pandemic requires a 

paradigm shift towards acknowledging and appreciating obesity as ‘normal physiology 

within a pathological environment‘ (ibid: 480). While this is now a widely accepted 

hypothesis, empirical work has to date been largely limited to the isolated examination of 

individual factors, such as increased television viewing (Epstein et al., 2002; Robinson, 
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1999), when it in fact demands that the many individual factors contributing to obesity be 

viewed as separate elements within a greater inter-connected (societal) environment of 

change. One of the reasons for the dearth of research employing a truly ‘environmental’ 

approach to the study of childhood obesity has been a lack of federated data collected at 

the various levels of influence, the individual, family, school, community, policy, and 

cultural level. There are notable exceptions such as the Millennium Cohort Study (MCS) in 

the United Kingdom. Of the current study, the Growing Up in Ireland data provided an 

excellent opportunity to examine the impact of factors situated in the multiple levels of 

influence, and indeed their interactions on childhood obesity. Uniquely it constitutes the 

first opportunity of this scale in an Irish context.    

While environmental factors are key targets for action in the battle against rising rates of 

obesity (Kumanyika et al., 2002a and 200b; Lobstein et al., 2004), the factors themselves 

and the mechanisms behind their impact are not fully understood and a number of 

variations on the theme have been proffered. For example, a list of the top seven 

contributors to changes in physical activity and food consumption patterns were agreed 

on in Australia by fifty experts on obesity as the result of a Delphi study3 undertaken by 

the National Centre for Epidemiology and Population Health (Banwell et al., 2005; Dixon 

and Broom, 2007). The seven ‘sins’ were: 

 The commodified environment – this centres on the move away from the domestic 

production of food to an ever greater reliance on commercially produced food stuffs. 

The reasons for this are manifold: time constraints; a loss of domestic cooking skills; 

and many others that are largely captured in the remaining ‘sins’. Also, Carolyn Steel 

(2008), in a fascinating treatise of the nature of our engagement with food, both in 

terms of production and consumption, marks the stages by which this transition has 

occurred from early urban food markets to what might helpfully be described as the 

‘Tesco-isation’ of food much along the lines of the broader McDonaldisation 

described by Ritzer (2011). 

 

                                                      
3 The Delphi method is a structured communication technique which relies on a panel of experts. 
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 The hurried environment – the sense that time pressure means individuals are too 

busy to take time to eat and exercise in a manner advantageous to health.   

 The pressured parenting environment – this concerns the changing dynamic of 

families including changing parenting practices and the recently emerged role of 

children as ‘new consumers’ (see Chapter 2).  

 The technological environment – technological advances have led to our 

environments becoming increasingly sedentary, with for example, an increasing 

amount of time spent using entertainment technologies such as televisions and hand-

held devices. This is true of most spheres within which individuals operate, including 

the home, social spaces, and work. 

 The car-reliant environment – which denies individuals opportunities for ‘free 

exercise’ as well as being a potential source of danger to other modes of travel such 

as walking. Also, as noted in Steel (2008), the affordability of cars and our reliance on 

them was the necessary precursor to the explosion in out-of-town food retailers and 

fast-food restaurants. 

 The marketed environment – this refers to the aggressive marketing of often high 

energy dense foods which is particularly problematic when directed at infants and 

children. 

 The environment of competing authorities – this refers to the plurality of advice 

around weight, food and exercise proffered by different groups. Of critical 

importance here is the problematic divergence between lay and biomedical 

constructs of obesity. As discussed in Chapter 2, this inconsistency has been vividly 

illustrated in a number of studies that have compared the self-reported weight status 

of both adults (Whelton et al., 2007) and children with their measured BMI.  

In a similar vein, Cohen et al. (2000) identified four structural factors that explain 

increasing rates of obesity: 

(1) The availability of high fat foods coupled with their low cost. 

(2) Physical characteristics of communities that have led to an increased convenience of 

obtaining unhealthy foods. 
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(3) The physical design of cities has led to increased sedentary behaviour caused by a 

near total dependence on cars. 

(4) Media and technology encourage both unhealthy eating habits and increased 

sedentary behaviour. Also social structures both increased time spent commuting to 

work and jobs themselves are increasingly sedentary.   

These two examples are presented as indicative rather than conclusive of the many ‘lists’ 

that have been provided by researchers and health practitioners as a springboard to 

further understanding the impact of environmental factors, both built and social, on 

energy intake and output. All of the above items can be neatly categorised under three 

headings put forward by Lang and Rayner (2007): ‘societal’ factors such as affluence 

(Wilkinson and Pikett, 2010); ‘technical’ referring to technological advances such as and 

increased reliance on cars and sedentary work environments; and as discussed in detail in 

the previous chapter ‘ideological’ such as cultural taste and constructs of the body 

(Bourdieu, 1984; Giddens, 1991).  

A number of approaches have been developed to capture the influence of environmental 

factors such as those above on health and ill-health. While often presented as theoretical 

frameworks, many applicable to obesity have not been developed to the point of fully 

explaining the phenomenon and often do not explain the nature of the relationships 

between the many factors considered. For this reason the theories detailed below are 

best considered conceptual frameworks which guide both the research questions asked in 

this dissertation and also the analytic techniques employed. Explanatory theoretical 

models of both health behaviour in general and obesity in particular from a sociological 

perspective have been fully considered in Chapter 2. Specific applications of EST are now 

discussed.    

3.5 Application of Ecological Systems Theory 

While Bronfenbrenner’s framework was founded within developmental psychology, it 

can, and has been, adapted for use in other disciplines (Greene et al., 2009). Examples of 

the application of ecological models can be found in studies of physical activity, the 

tobacco epidemic and the self-management of diabetes (Sallis et al., 2008). In developing 

EST Bronfenbrenner was keen to provide both a framework and methodologies to guide 

future research. His original motivation for developing his framework was born from what 
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he saw as a dearth of knowledge within developmental psychology about human 

development as it occurred within its natural, as opposed to experimental setting 

(Bronfenbrenner, 1979). In order to address this imbalance, Bronfenbrenner’s framework 

provided the necessary methodological tools to assist the study of human development 

as it occurred in its natural ecology. As such, the framework he developed provides a 

practical tool to guide and inform research into a range of human outcomes covering any 

number of academic areas (Egger and Swinburn, 1997; Greene et al., 1999; Cohen et al., 

2000; Davison and Birch, 2001; Egger et al., 2003; Hawkins and Law, 2006).  

The central criterion that needs to be met to enable employment of the framework in 

areas other than developmental psychology is that the aim of the research in question 

should be to gauge the effect of social structures on a given outcome. As stated in 

Bronfenbrenner’s (1979) second proposition, ‘the nature of the developmental outcome’ 

being studied is central. Therefore, a less general, more specific ecological model is often 

required. A number of specific conceptual frameworks have been developed (Stunkard, 

1977; Egger and Swinburn, 1997; Hill and Peters, 1998; Swinburn et al., 1999; Davison and 

Birch, 2001; French et al., 2001; Liu et al., 2002; Ball et al., 2003; Brownwell and Horgen, 

2004; Drewnowski, 2004; Bronfenbrenner and Morris, 2006; Maziak et al., 2008; Hawkins 

et al., 2009) and while they differ in some aspects they also share a number common 

features – all attempt to understand the role played by both the individual and the 

ecological setting(s) in which individuals are located on a given outcome and in doing so 

they attempt to capture both direct and indirect causal pathways.  

3.6 An ecological approach to the study of childhood obesity 

To re-iterate, at its most basic level overweight and obesity can be viewed as simply an 

imbalance between energy intake and output - adipose tissue develops due to energy 

that is unconsumed because of excess intake, reduced energy expenditure, or both. On 

first view then obesity appears as simply a biological issue, the result of individuals eating 

too much or the wrong type of foods and not expending enough of their intake by way of 

physical activity. Why then do we need to consider environmental factors at all? To date 

many interventions have been developed from this limited perspective and have focused 

solely on impacting individual behaviours. However, the persistence and indeed 

continued growth in the prevalence of childhood obesity shows that these approaches 

have not worked. Even in instances where there have been positive results, they are in 
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the main short lived (Wabitsch, 2000; Sharma, 2006; Maziak et al., 2008). Overweight, 

including obesity, is in fact a multi-factorial problem, beyond simple energy in/energy out 

calculations and involves genetic, metabolic, behavioural, environmental, cultural and 

socio-economic factors (Gard and Wright, 2005; Hugo and Franzon, 2006; Sharma, 2006). 

It is now widely accepted that obesity is also caused by lifestyle behaviours that are 

affected by the environments in which people live, including the built environment 

(French et al., 2001; Kim and Popkin, 2006). This combination of an individual’s 

characteristics and the environment is greater than the sum of its parts (Bronfenbrenner, 

2005) and therefore requires a suitable conceptual approach to understand its 

machinations. EST provides such a framework to guide the study of childhood overweight 

and obesity as it emphasises the environmental and policy context of the child’s 

behaviour while also incorporating social and psychological influences (Sallis et al., 2008). 

Taking this approach will help us understand childhood overweight and obesity in all its 

complexities allowing us to consider the interaction of potential positive and negative 

influences from a range of settings while also fully appreciating the role the child’s own 

characteristics play. This later point is important and is considered further in later 

chapters as environmental conditions may have different consequences for different 

individuals depending on their own characteristics (Bronfenbrenner, 2005). 

A number of authors have taken an ecological perspective of the study of obesity and 

these are now discussed. Egger and Swinburn (1997) provide one example of an 

examination of obesity from an ecological perspective. They took this approach in an 

attempt to move beyond the narrow traditional paradigm that viewed weight gain as 

simply an imbalance between energy intake and output. The authors acknowledged that 

this paradigm had widened somewhat in the preceding years in that there had been an 

acceptance that the relations between energy intake and output were more dynamic 

than had been previously thought, however, this view still did not take account of wider 

environmental influences. As shown in Figure 3, the model advanced by Egger and 

Swinburn (1997) proposed three environmental influences that impacted on body fat, 

these were biological, behavioural and environmental influences.  
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Figure 3 Egger and Swinburn’s ecological paradigm for understanding overweight and 

obesity 

These three influences were mediated by energy intake and energy expenditure, and 

moderated by an individual’s physiological adjustment during periods of energy 

imbalance. The level of body fat for an individual depends on the net effect of all of these 

factors and as such this model can be used to understand the interaction between 

individuals and their environment and also helps explain why individuals experience 

different outcomes even within the same set of environments. 

The biological factors the authors considered to help explain these different outcomes 

were age, gender, genetics and hormonal factors. These are factors that cannot be 

altered and may somewhat pre-dispose an individual to react in a certain way to 

environmental influences. The second ecological niche considered by the authors was 

behavioural influences. Typically these are thought of in terms of a person’s eating habits 

which imply the individual has a degree of control over weight gain. However, an 

individual’s behaviour and therefore energy balance is effected not only by the choices a 

person wilfully makes but also by biological and environmental factors.  

In discussing environmental influences the authors identified three domains: the physical, 

economic and socio-cultural environment. Each of these domains was in turn 

differentiated into macro and micro level influences and within each of these aspects 

both food and physical activity were considered. The macro influences within the three 

domains are those influences of the wider population such as food regulation, while 

micro influences include items like rules around household television viewing. The 

adaptation of this ecological perspective led the authors to conclude that the increasing 
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prevalence of overweight and obesity which we are observing is due to the increasingly 

obesogenic environment in which we live rather than any metabolic defects or genetic 

change among populations. They see increased weight gain as a normal physiological 

reaction to an increasingly pathological environment (Egger and Swinburn, 1997) and 

support their argument by pointing to differences in prevalence rates within and between 

different populations. 

Davison and Birch (2001) also believed that the development of childhood overweight 

involves the interaction of a complex set of influencing factors from multiple settings. 

Stemming from this, they recognised the need for a comprehensive model that could be 

used to conceptualise the multi-faceted nature of childhood overweight. To do this they 

employed an EST approach to understanding the causes of childhood overweight. In their 

review of existing research they used EST as a framework to summarise the findings of 

studies that examined predictors of childhood overweight.  

The specific predictors reviewed were: diet, physical activity and sedentary behaviour. 

Within each of these areas consideration was given to the influence of family, school, 

community and social environment. The ecological model they arrived at is presented in 

Figure 4 and contains three ecological niches: child characteristics and child risk factors; 

parenting styles and family characteristics; and at the outer-most layer, community, 

demographic and social characteristics.     

 

Figure 4 Davison and Birch’s ecological model of predictors of childhood overweight 
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In their model (Figure 4) child risk factors are shown in upper case lettering and refer to 

behaviours of the child that are associated with overweight. As an ecological perspective 

the child is seen as an active agent in the process and their characteristics, shown in 

italics, act as moderators or mediators that interact with risk factors. The authors 

conclude that all the risk factors included in their model are influenced by the child’s 

family and therefore efforts to arrest the development of overweight must actively 

involve the family. They also contend that future research should employ a multilevel 

contextualised view of childhood overweight.  

Of all the applications of EST to the study of childhood obesity to date the most relevant 

to this thesis is that by Hawkins et al. and the Millennium Cohort Study Health Group 

(2009). Similar to the current study this group employed an ecological systems approach 

to the examination of risk factors for early childhood overweight and obesity among 

13,188 three-year-old children in the United Kingdom. In their analysis they developed 

models of the risk factors for childhood overweight including obesity using clustered 

regression analysis at four levels: the individual-, family-, community-, and area-level. 

From their analysis they were able to quantify the relative risk of a variety of risk 

indicators and factors, and similar to Davison and Birch (2001), found that many of the 

risk factors were positioned at the individual and family level. Among the risk indicators 

or structural risk factors were lower socio-economic position and maternal employment 

while the risk factors included non-breastfeeding and parental smoking during pregnancy. 

An important trait of many of the risk factors they identified was that they were 

modifiable. This does not necessarily place the ‘blame’ for childhood overweight and 

obesity solely at the feet of the child’s parents, or as is often the case the mother in 

particular. For example, if we think of efforts to reduce the prevalence of smoking and in 

particular the damaging effect of second-hand smoke, we can see the successful impact 

that changes at a policy level can have at the individual level vis-à-vis the introduction of 

the workplace smoking ban in Ireland (Goodman et al., 2007).  

3.7 Obesogenic environments  

The application of EST to the study of childhood obesity demands a multilevel 

methodological approach. This method  allows for biological, social and psychological 

factors hypothesised to impact on childhood obesity to be fully considered. To date there 

have been a number of attempts to explain the mechanics of obesogenic environments 
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(Stunkard, 1977; Egger and Swinburn, 1997; Hill and Peters, 1998; Swinburn et al., 1999; 

French et al., 2001; Liu et al., 2002; Ball et al., 2003; Brownwell and Horgen, 2004; 

Drewnowski, 2004). In the main however they have been largely theoretical and lacking in 

empirical vigour.  

Available evidence on the multilevel influences on obesity behaviour points to a number 

of common factors which have been neatly summarised by Maziak at al. (2008) and are 

presented in Figure 5.   

 

Figure 5 A multilevel approach to the study of environmental influences in obesity 

(Source: Maziak et al., 2008) 

This particular framework focuses on the obesity inducing role played by socio-economic 

status, and physical activity. Importantly this model captures both the energy intake and 

output side of the obesity equation at five levels: the individual, family, school, area and 

societal. Similarly, Kumanyika et al. (2002a and 2002b; cf. Huang et al., 2009) propose a 

framework showing the levels of determinants and sectors of society implicated in what 
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they term the ‘complex systems of obesity’ that range from energy intake and 

expenditure at the individual level to wider international factors such as globalisation 

which Steel (2008), Pinstrup-Andersen and Babinard (2001), and others have shown, has 

important implications for both the production and distribution of food.  

 

Figure 6 Levels of determinants and sectors of society implicated in the complex systems 

of obesity (Source: Kumanyika et al., 2002a and 2002b cf. Huang et al., 2009) 
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While helpful in informing the public health response to childhood obesity, the absence 

of quantified casual pathways which is common to many proposed frameworks including 

the two above somewhat de-values them. For this reason there is an increased need for 

empirical data to support, or indeed discount these theories.     

One of the most developed frameworks in terms of its identification of possible causal 

pathways was proposed by Glass and McAtee (2006). As shown in Figure 7, this 

framework goes beyond many of those discussed previously in that the authors explicitly 

model what they term ‘risk regulators’ (referred to as risk indicators in this thesis as a 

means of distinguishing certain characteristics from ‘risk factors’) which are external to 

the individual. 

 

Figure 7 Framework for the study of obesogenic environments (Source: Glass and 

McAtee, 2006: 1663)4  

                                                      
4 HPA axis is part of the neuroendocrine system that controls reactions to stress and regulates many body 

processes, including digestion, the immune system, mood and emotions, sexuality, and energy storage and 

expenditure. 
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Rather than taking socio-economic status as a catch-all proxy that captures key attributes 

of the social and built environment in which individuals operate, Glass and McAtee 

specified many of these characteristics which can then be defined and measured. It is this 

approach which most closely resembles that being taken in this thesis. Examples of the 

risk regulators referred to here that are captured in the Growing Up in Ireland study 

include the local food environment and psychosocial hazards such as stress due to living 

conditions. These and the other risk indicators and risk factors to be considered in this 

thesis are discussed in detail in subsequent chapters.     

3.8 Weakness of an EST approach 

The main strength of ecological models may also be their main weakness. In considering 

such a wide range of influences over many levels, it is often difficult to ascertain which 

factor(s) are the most influential on any given behaviour (Glanz et al., 2008). There is also 

a lack of information available about how influential variables interact across levels. The 

mechanisms by which these interactions occur are difficult to establish and as we have 

seen this often means that causal pathways can be problematic to define with any great 

confidence. While the previous chapter argued that there was a need to move from a 

moralistic fixation with assigning blame solely at the individual level, it is also important 

that individuals are not entirely expunged of responsibility as if we were to take this to its 

logical conclusion there would be little to motivate change in individual behaviours. This is 

especially true in relation to children. While obese adults may be coerced into altering 

their obesity related behaviour due either to an obesity related illness or the stigma 

associated with being overweight, the former is less likely, at least in non-extreme cases, 

to trigger action on behalf of children. This is due to the fact that obesity is in the main 

asymptomatic in that children will not necessarily have, for example, shortness of breath 

or trouble sleeping. This absence of motivation for health improving behaviour is 

supported by the increasing normalisation of overweight and the oft heard refrain ‘sure 

they’ll grow out of it’. It is hoped that the approach taken in this dissertation will 

contribute to a clearer understanding of the inter-relationship between individual and 

environmental factors that may be addressed.  

Finally, Kaplan (2004), like others, criticises ecological models for their lack of adequate 

detail of information to confirm their efficacy (p.126). This is certainly a valid criticism in 

many instances but in the main has been due to a deficit in resources rather than any 
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immediately clear fault with the methodological approach itself. Again, given the depth 

and indeed structure of the data collected in Growing Up in Ireland, this is a unique 

opportunity to develop further the ecological perspective, largely unburdened by any 

dearth of information referred to by Kaplan.    

3.9 Conclusion 

The fundamental principles of EST were neatly captured by Sallis et al. (2008) as follows. 

Firstly, EST holds that health behaviour is influenced by many factors and these influences 

are situated in multiple environmental niches including the intra-personal, inter-personal, 

organisational, policy and cultural. Secondly, these multiple factors interact across the 

different levels of influence. Thirdly, to be effective, ecological models must be behaviour 

specific and identify the most important potential influences in each level. Fourthly, the 

ecological perspective holds that the most effective means of changing behaviour is by 

multilevel intervention. In order to achieve material and sustained improvement in health 

behaviour, interventions must impact both at the level of the individual and the wider 

environment. This multilevel approach has been employed against the tobacco epidemic 

with some success and may prove a useful approach to tackling the obesity epidemic. 

Focusing purely on the individual by way of treatment, education and motivation will be 

an ineffective means of changing health behaviour if the environment is not conducive to 

healthy behaviour. As well as the individual level measures mentioned above, we also 

need to create environments and policies that support healthier choices by making them 

attractive, convenient and economical (Sallis et al., 2008).        

While the traditional biomedical paradigm focused on specific, often isolated themes, 

such as dietary behaviour and physical activity, psychological drivers, or genetic 

influences (Rutter, 2011), the ecological perspective, as illustrated above, is cognisant of 

the complexity, dynamism, and multi-faceted nature of the systems that lead to 

childhood overweight and provide the framework within which the remainder of this 

thesis is positioned. Given the attention that childhood obesity currently receives in both 

academia and main stream literature, coupled with a general acceptance that the 

environment plays a central role in the prevalence of obesity, there is surprisingly few 

studies that have looked beyond simple bivariate relationships and taken a genuinely 

ecological systems approach to investigating the causes and consequences of the 

condition. By employing a study specific, data driven, multilevel approach in this 
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dissertation it was possible to better test the principles of EST that state there are 

multiple influences on behaviour and interactions occur across levels. In doing so it is 

hoped to both inform the development of this theoretical area, and also our 

understanding of the issue under investigation, overweight and obesity among Irish 

children. 

Using a systems oriented approach to the topic of childhood obesity highlights the 

importance of the interaction between the many elements of lifestyle, rather than the 

heretofore compartmentalised approach that has tended to focus on one element at a 

time. While this mono-factor approach is advantageous in terms of its simplicity and 

clarity which undoubtedly is often a key characteristic of successful public health 

messages, it fails to capture the interdependent structure of the individual elements that 

constitute ‘lifestyle’. As the relative failure of person-centred attempts to stem the rising 

rates of obesity among both adults and children has shown, there is a need for a more 

nuanced and integrated multi-sector approach (Stunkard, 1977).    
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Chapter 4 – Prevalence rates and temporal trends in childhood overweight 

and obesity 

4.1 Introduction 

This chapter describes the prevalence of childhood obesity internationally and in Ireland. 

In addition to recent prevalence rates, evidence is also provided in support of the belief 

that rates of childhood obesity have increased in recent decades, particularly in 

developed countries. 

4.2 International trends in childhood overweight and obesity 

Childhood overweight and obesity is not a new phenomenon, almost four decades ago an 

editorial in The Lancet highlighted the need for this problem to be addressed (Anon, 

1974). Since then the prevalence of overweight and obesity among children of all age 

groups has grown dramatically. While data are readily available on adult obesity levels, 

for example through the World Health Organisation MONICA5 study, information relating 

to children is not as common. However, recognising the potentially damaging effect of 

overweight and obesity among children, a number of countries do routinely monitor 

prevalence rates through population surveys. Results from these surveys show that one-

in-ten children worldwide are overweight and large geographic variations exist (Kosti and 

Panagiotakos, 2006). 

As discussed in detail in Chapter 6 there are a number of standards available for 

classifying children’s weight status based on anthropometric measures. Most often these 

measurements are then used to calculate the BMI of children whose weight status is then 

classified according to one of the available classification systems. The approach 

recommended by the International Obesity Task Force (IOTF) has gained popularity 

among researchers in part due to its use of multi-country reference data which provides a 

better means for international comparison relative to other classification systems that 

rely on individual country reference information. That said, it is often difficult to compare 

data from different countries due to a number of methodological problems. One such 

problem relates to sampling issues. While some reported results are from nationally 

representative samples others are from smaller non-representative samples. A second 

                                                      
5Multinational monitoring of trends and determinants in cardiovascular disease   
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methodological difficulty concerns measurement error whereby the quality of data 

collected in different countries or at different times may vary. Lobstein et al. (2004) 

identified four other constraints on the use of survey data for interpreting international 

prevalence and trends in childhood overweight and obesity: 

(1) Sexual maturation – Sexual maturation influences body fatness and there are large 

variations in patterns of sexual maturation among boys and girls, and between 

populations. While the use of age and gender specific BMI cut-offs account for 

some of the gender differences they do not account for inter-county differences.   

(2) Secular trends in growth and development– As shall been shown later in this 

chapter, Irish school age children are taller and heavier than previous generations. 

This trend is also true internationally though it has affected some populations 

more than others and the rate of change also varies. It is important that this is 

borne in mind when comparing levels overweight and obesity internationally. 

(3) Stunting – Stunting refers to short height for age and is estimated to affect one 

third of children globally (Lobstein et al., 2004). It is particularly apparent in less 

developed or transitional economies and countries undergoing a rapid nutrition 

transition (de Onis et al., 2006) similar to that observed in Eastern European 

countries during the 1990s.    

(4) Adiposity rebound – The so-called adiposity rebound refers to a second ‘rise’ in 

BMI among children aged around six years (the first occurs during the first months 

after birth). This is an important consideration as the timing and extent of this 

rebound varies considerably between populations and particularly between 

industrialised and developing countries. Again the use of age and gender specific 

BMI cut-offs goes some way to addressing this issue within countries, however  

the fact that the IOTF cut-offs were designed using an international reference 

population from industrialised countries means that the cut-offs may not be as 

suitable for use with populations from non-industrialised countries (Lobstein et 

al., 2004). 

In light of the difficulties discussed above, the levels of childhood overweight and obesity 

presented below are organised according to geographic location: North America, Europe, 
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Great Britain, developing countries, and Ireland. Furthermore emphasis is placed on 

results reported from nationally representative surveys that recorded measured, rather 

than self-reported height and weight, and classified children’s BMI using the IOTF gender 

and age specific cut-offs for overweight and obesity. Also, data pertaining to children in or 

around nine years of age are given prominence due to their comparability with the nine-

year-old cohort sampled in the current project. 

4.3 Prevalence of overweight and obesity in North America 

Data on the prevalence of overweight and obesity among children in the United States 

has been collected routinely for a number of decades and show the U.S to be the country 

with consistently the highest body mass indexes (Popkin, 2010). The most comprehensive 

of the studies completed are the National Health Examination Survey (NHES) I and II that 

were collected from nationally representative samples in the 1960s and numerous waves 

of the National Health and Nutrition Examination Survey (NHANES) collected between 

1971 and 2010. NHANES was conducted periodically from 1971 to 1994 and in 1999 it 

became a continuous study programme that adapted its focus to address emerging 

concerns in a timely manner6. Defining obesity as body mass index greater than or equal 

to the 95th percentile from the sex- and age-specific 2000 Centers for Disease Control 

(CDC) growth charts, these data show that the prevalence of obesity among children aged 

6-117 years increased from 4% in 1971-1974 to 18% in 2007-2010 (Fryar et al., 2012; 

Ogden et al., 2012). NHANES data also showed strong socio-economic and racial 

differences with higher proportions of overweight and obese observed among poorer 

populations and black and Hispanic children who were approximately twice as likely as 

white children to be obese.   

Figure 8 shows the prevalence of obesity among nationally representative samples of 

boys and girls aged 6-11 years in the U.S from 1963 through to 2010. In terms of the 

secular trend observed, the graph clearly shows that the percentage of both boys and 

girls reported as obese has increased in the last 50 years. There also appears to have been 

a widening of the gap between boys and girls with boys increasingly likely to be obese in 

                                                      
6  See www.cdc.gov/nchs/nhanes/about_nhanes.htm 

7  6-11 years was chosen as most comparable to the nine-year-old Growing Up in Ireland cohort 
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more recent years. However, it is not possible to say if these differences were statistically 

significant as confidence intervals were not reported.  

 

Figure 8 Prevalence of obesity among boys and girls aged 6-11 years in the U.S.A. from 

1964 to 2010 (Fryar et al., 2012)  

A similar trend to the U.S was witnessed in Canada which experienced an increase in the 

prevalence of overweight and obesity from 11% of boys and 13% of girls in 1981 to 33% 

and 27% respectively in 1996 (Tremblay et al., 2002; Lobstein et al., 2004). The 2004 

Canadian Community Health Survey (CCHS; Shields, 2005) estimated the rate of obesity 

among children aged 6-11 years to be 9% among boys and 8% among girls while in 2007-

2009 the Canadian Health Measures Survey (CHMS; Statistics Canada, 2010) estimated 

obesity levels among this age group at 7% for boys and 6% for girls. The overall level of 

obesity among 2-17 year olds in Canada had almost trebled between 1978-1979 and 2004 

(Hodgson, 2011).     

There is evidence of a wider trend observed in a number of countries including 

Switzerland (Aeberli et al., 2008); Sweden (Sjoberg et al., 2008); and the United Kingdom 

(Stamatakis et al., 2010b); and elsewhere (Olds et al., 2011) of a recent slowing down of 

the upward trajectory or a levelling in the prevalence of obesity. This is also reflected in 

the U.S. where high BMI for age among children has not changed significantly in the U.S. 

between 2003–2004 and 2005–2006 or between 1999 and 2006 (Ogden et al., 2008). 

Interestingly, Stamatakis et al. (2010a) suggest that the trend of increasing overweight 

and obesity among children in Britain may have stabilized, however, the authors point out 
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that not all sections of society are experiencing this deceleration with no sign of the 

upward trend abating among children from lower socio-economic groups. 

4.4 Prevalence of overweight and obesity in Europe 

While there is still a relative lack of longitudinal data available on the prevalence of 

childhood overweight and obesity in European countries, available cross-sectional data 

reveal the heterogeneous nature of the problem with levels of obesity differing with time, 

age, gender and geographic region. There is little doubt however that the overall pattern 

is one of rising prevalence (Livingstone, 2000 and 2001). There have been a number of 

meta-analyses conducted over the years with the express purpose of comparing the 

prevalence of overweight and obesity among children. One such analysis was carried out 

by Lobstein and Frelut in 2003 that considered the prevalence rates of overweight 

children in a number of European countries between 1990 and 2001. As well as including 

previously published literature the authors also contacted the European Childhood 

Obesity Group/EASO Childhood Obesity Task Force and other professional bodies in order 

to solicit the best available information at the time. This exercise resulted in data from 21 

surveys, the sources of which are reproduced in Table 1 below. Surveys were included in 

their review only if they met a number of criteria, among them: the BMIs reported were 

based on measured data rather than self-reported, the sample was representative of the 

general population, and age and gender details were available to the authors. In every 

instance, children’s weight status was assessed according to the IOTF age and gender 

specific standard cut-offs (Lobstein and Frelut, 2003).  
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Table 1 Data sources for prevalence data reported by Lobstein and Frelut (2003) 

Country 
Sample 

size 

Age group 

(years) 

Survey  

year(s) 
Source 

Belgium 1026 6-12 1992 Guillaume et al. (1995) 

Bulgaria 6655 7-17 1998 Petrova et al. (*) 

Croatia 6419 7-19 1995-98 Kaic-Rak (*) 

Cyprus 2467 6-17 1999-2000 Savva et al. (2002) 

Czech Rep. 32453 7-18 2001 Vignerova (*) 

Denmark 11218 5-17 1996-97 Petersen et al. (2000) 

France 1582 7-9 2000 Roland-Cachera et al. (2002) 

Germany 32429 1-17 1995 Wabitsch (*) 

Greece (Crete) 733 10-13 1998 Moschandreas (2002) 

Greece 2458 6-17 2000 Krassas et al. (2001) 

Italy 41149 9 2001 Caroli et al. (*) 

Malta 519 10 1992 Bellizzi et al. (1992) 

The Netherlands 14377 0-21 1997 Fredriks et al. (2000) 

Poland 
10654 0-17 1996-99 

Palczewska and Nedzwiecka (19999); Mazur et 

al. (2001) 

Russia 2688 6-18 1996 Wang et al. (2002) 

Slovakia 5514 11-17 1995-99 Babinska (*); Bderova (*) 

Spain 11637 5-17 1998-2000 Majem et al. (2001) 

Sweden 6700 9-11 2000-01 Marild et al. (*) 

Switzerland 595 6-13 1999 Zimmermann et al. (2000) 

UK 2882 5-17 1998 Lobstein et al. () 

Yugoslavia 48528 2-18 1998 Pavlovid and Kadvan (*) 

The prevalence of overweight and obesity among children aged between seven and 

eleven years ranged from 10% in Russia to 36% in Italy. Figure 9 shows geographically the 

prevalence of overweight and obesity in the various countries. It is clear from this map 

that there were generally lower levels of overweight and obesity in central European 

countries. The authors assign this to the economic recession experienced by a number of 

these countries during the 1990s that led to a decrease in the levels of overweight and an 

increase in levels of under-weight among children.  
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Figure 9 Prevalence of overweight (including obese) children aged around 7–11 years 

(Source: Lobstein and Frelut, 2003) 

A second trend identified by Lobstein and Frelut (2003) was higher levels of overweight 

and obesity in Mediterranean countries that show a prevalence of 20-40% that is twice as 

high as the comparative rate of 10-20% among Northern countries. While discounting any 

temporal effect, that is, explaining these North-South differences as an artefact of the 

timing of the surveys, the authors suggest the variation may be due to differences in 

children’s height or genetic predisposition towards weight gain. However, in interpreting 

the results of Lobstein and Frelut’s analysis it must be noted that data were collected with 

a time difference of up to nine years and also, no appropriate statistics such as 95% 

confidence intervals were reported so the veracity of any observed differences are 

difficult to confirm. Beyond the biological explanations offered, three other key factors 

must be considered when attempting to explain variations in levels of overweight and 

obesity: (1) dietary factors, (2) levels of physical activity, and (3) sedentary behaviour. 

Each of these potential risk factors for childhood overweight and obesity are dealt with in 

detail in subsequent chapters.  

4.5 Prevalence of overweight and obesity in Great Britain 

Due to cultural and economic similarities, Great Britain can be considered most 

comparable to Ireland. An examination of three cross-sectional surveys for which 

overweight and obesity was reported using the IOTF BMI cut-offs, The National Study of 

Health and Growth, from 1974 to 1984 in Great Britain, shows little change during this 

period in the prevalence of overweight among children aged 4-11 years. However, from 
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1984-1994 levels of overweight increased from 5–6% in boys and 9–10% in girls to 9–10% 

in boys and 13–16% in girls (Chinn and Rona, 2001). Lobstein et al. (2003) reported a 

further overall increase in the prevalence of overweight (including obese) from 13% in 

1994 to 20% in 1998.  Furthermore, data from the Health Survey for England (HSE) series 

conducted from 1993-2002 show a further increase among 2-15 year old children, with 

6% of boys and 7% of girls obese and 16% and 21% overweight (Rennie and Jebb, 2005). 

While these increases were not as high as those witnessed among the adult population 

they do still point to a worrying trend (Rennie and Jebb, 2005) and recent data suggest 

that the gap between children and adults is closing in a number of countries including 

Great Britain (Popkin et al., 2006). 

Most recently Hughes et al. (2011) reported on the prevalence of childhood overweight 

from a longitudinal study, the Avon Longitudinal Study of Parents and Children (ALSPAC). 

The children included in the study were all born in 1991-1992 and a sub-sample consisting 

of 10% of the total sample (N=13,988) were followed up at 4, 8, 12, 18, 25, 31, 37, 43, 49 

and 61 months when detailed physical examinations were conducted. Unfortunately the 

representativeness of the sample is not beyond question, and the authors chose not to 

use the IOTF BMI cut-offs, opting instead to classify overweight as BMI 85th-94th centile 

and obese >95th centile of a reference population. For these two reasons it is not possible 

to directly compare the findings of this study with the earlier results of Lobstein et al. 

(2003). However, using these 85th and 95th percentile thresholds for overweight and 

obesity the authors reported that at age seven 9.2% of their sample were overweight and 

8.4% obese. Among 11 year olds 13.4% were considered overweight with a further 15.8% 

obese. Among both cohorts (7 and 11 years) a higher percentage of girls were overweight 

whereas boys were more likely to be obese (Hughes et al., 2011:3).   

4.6 Prevalence of overweight and obesity in developing countries 

As illustrated throughout this chapter there is ample evidence, albeit mostly cross-

sectional, available on the prevalence of overweight and obesity from many countries and 

these studies consistently show increasing levels of overweight in industrialised countries. 

They also show a social gradient with higher levels of excess body weight among 

disadvantaged groups in industrialised countries and richer groups in poor countries as 

well as among urban rather than rural settings (Lobstein et al., 2004). While the evidence 

base is improving, historically the focus of developing countries has been on the 
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collection of data pertaining to levels of malnutrition and hunger (Popkin, 2010), 

especially among pre-school children (Lobstein et al., 2004). This is understandable as 

children in developing countries were prevented from becoming overweight or obese due 

to poverty and deprivation. More recently, those developing countries that have 

experienced the greatest economic development, have seen dietary consumption and 

activity levels altered, and are now experiencing increasing levels of childhood overweight 

and obesity and decreasing  levels of underweight as the degree of under-nourishment 

declines (Galal and Hulett, 2005). Changes in nutrition patterns are particularly evident in 

Asia, Latin America, the Middle East, and urban centres in sub-Saharan Africa where there 

is greater availability of calorie-dense, high-fat processed food similar to that accessible in 

the U.S. and Europe (Popkin, 2004; Popkin and Gordon-Larsen, 2004).   

Available data show that the proportion of children and adolescents classified as 

overweight or obese in developing countries are still comparatively low, below 10% and 

5% respectively (Martorell et al., 2000) although South Africa is a notable exception 

especially among its white population (Lobstein, 2004). While the prevalence rates in 

developing countries may be lower than those of industrialised countries the rate of 

increase in levels of childhood obesity are similar, and in some cases greater than that 

observed in North America and Europe. For example, the rate of overweight and obesity 

among children aged 6-18 years in Brazil increased from 4% in the 1970s to 14% in the 

late 1990s (Wang et al., 2002). Similarly, two large scale surveys conducted in Chile 

showed a stark increase in overweight (including obesity) between 1987 and 2000. 

Among boys the prevalence rate increased from 12% to 26% over that period while 

among girls there was an increase of 93% from 14% to 27% (Kain et al., 2002). Meanwhile 

there has been a corresponding, though less dramatic, decrease in the prevalence of 

underweight from 14.8% to 8.6% over the same period (underweight was classified as 

<5th centile NHANES-1). Interestingly, Russia has experienced a reverse trend to that of 

most other developing countries with levels of overweight and obesity actually 

decreasing. This can be attributed to the decrease in economic prosperity immediately 

after the break-up of the Soviet Union (Lobstein et al., 2004). In more recent years obesity 

rates have increased again in Eastern Europe which reflects the fact that prior to the 

collapse of communism excess weight was associated with privilege whereas since the 

collapse of communism it has been associated with exposure to free-market economics. 
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This is similar to the historical transition observed in most industrial countries that saw a 

re-distribution of obesity from the wealthy to the poor. 

In summary, available data for children aged 5-17 years collated for the WHO Global 

Burden of Disease report (World Health Organisation, 2006) reported that the prevalence 

of overweight averaged below 10% in Africa and Asia while it was above 20% in the 

Americas and Europe (Figure 10). Gender differences in the prevalence of overweight and 

obesity tend to be inconsistent and vary by country and sub-population. 

 

Figure 10 Prevalence of overweight and obesity among school aged children in global 

regions (Source : Lobstein et al., 2004) 

So, although North America and Europe have the highest prevalence of childhood 

overweight among children, levels are rising in both developed and developing countries. 

As illustrated in Figure 11 the rate of increase varies but the pattern is clear, levels of 

excess weight among children are rising throughout the world.   
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Figure 11 Trends in the prevalence of overweight, 1970–2000.Overweight defined by IOTF 

criteria. Children’s ages (in years) Australia: 2–18, Brazil: 6–18, Canada: 7–13, China: 6–18, 

Spain: 6–14, UK: 7–11, USA: 6–18. (Source: Lobstein et al., 2004) 

4.7 Prevalence of childhood obesity in Ireland 

How prevalent is overweight and obesity among children in Ireland and what has been 

the trend to this point? While Growing Up in Ireland provides the most up-to-date and 

comprehensive information on the weight status of children in Ireland, previous studies 

help our understanding of how the prevalence and distribution of overweight and obesity 

has developed. The remainder of this chapter brings together the findings of previous 

studies that have included measurements of children’s height and weight in Ireland. 

A  study by Perry and colleagues provides information on temporal changes in the weight 

and height of Irish school-aged children (Perry et al., 2009). Notwithstanding the 

methodological difficulties inherent in comparing data from disparate times, their study 

gives us an indication of how the prevalence of overweight and obesity among Irish 

children has changed over a substantial time period. Data from three time points were 

included in the study: the Irish Nutrition Survey from 1948 (Department of Health, 1952; 

N=14,835); data from 1972 (Hoey et al., 1987; N=3,509) that had been collected with a 

view to developing growth charts for Irish children; and the North South Survey of 

Children’s Oral Health in 2002 (Whelton et al., 2006, 2007; N=17,518).  

For comparative purposes the results pertinent to nine-year-old children are considered 

here. In 1948, the average height of nine-year-old boys was 128cms. This had increased to 

132cms in 1970 and to 134cms in 2002, an increase of 5% (Figure 12). Similarly the weight 
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of nine-year-old boys increased, from 27kgs in 1948 to 28kgs in 1972 and 33kgs in 2002, 

an increase of 22% (Figure 9). A corresponding pattern was observed among girls with 

average height increasing 6% from 127cms in 1948 to 134cms in 2002 (Figure 12). Over 

the same period the average weight of girls had increased 27% on average from 26kgs in 

1948 to 33kgs in 2002 (Figure 13). These results show that the average weight of children 

has increased at a far greater rate than that of height and this has led to an increase in 

overweight among children. The authors postulate that the increase observed over the 

three time points may be largely due to the impact of economic and related societal 

changes that benefit the populations health and support this conclusion with evidence of 

similar trends in many European countries whose post World War II economic 

development mirrored that of Ireland (Perry et al., 2009).  

An all-Ireland (Republic and Northern Ireland) cross-sectional survey carried out by 

Whelton and colleagues in 2001/2002 (Whelton et al., 2007) provides further data on the 

prevalence of childhood overweight and obesity in Ireland. A representative sample of 

19,617 (Republic of Ireland: 17,499; response rate: 68%) children had their height and 

weight measured using standardised and calibrated scales and measures. The children’s 

BMI was then calculated using the IOTF classification criteria. Among the 152 nine-year-

old boys in the sample, 13% were overweight and a further 9% obese while the average 

BMI was 17.9kg/m² (CI.95 = 17.4-18.4). The corresponding figure for 85 girls was 22% 

overweight and 9% obese with an average BMI of 18.2kg/m² (CI.95 = 17.4-19).  

Two studies whose primary aim was to collect information on children’s dietary behaviour 

were the Irish National Nutrition Survey 1990 (Lee and Cunningham, 1990) and the 

National Children’s Food Survey 2005 (Irish Universities Nutrition Alliance, 2005), also 

measured children’s height and weight and in doing so provide a further opportunity to 

compare temporal changes in overweight and obesity. In 1990, Lee and Cunningham 

collected cross-sectional information about the height and weight of children aged 

between 8 and 12 years using a nationally representative sample. Fourteen primary 

schools were selected for the study with a probability of selection proportionate to the 

school size and also stratified by county. The average weight of girls in the sample (n=63) 

was higher than that of boys (n=85), 34.7kg (SD=8.3) compared to 34.1kg (SD=5.7). In 

contrast girls were, on average, smaller than boys, 139.2cms (SD=8.9) compared to 

139.8cms (SD=8.4). To enable for direct comparison with the current study the results 
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pertinent to the nine-year-old cohort are highlighted here: there was little difference 

between boys and girls in terms of their average weight. The average weight of nine-year-

old boys (N=3,958) was 30.7kg (SD=6.0) compared to an average weight among girls 

(N=4,178) of 30.6kg (SD=6.2). In terms of the children’s height, girls were smaller on 

average than boys at 132.4cms (SD=5.7) compared to 134.5cms (SD=5.7). They also 

reported that the average BMI of nine-year-old boys was 16.9kg/m² compared to 

17.3kg/m² for girls.       

The later study conducted by the Irish Universities Nutrition Alliance (IUNA, 2005) was a 

cross-sectional survey with a randomly selected representative sample of 596 primary 

school children aged 5-12 years in 2003-2004. Focusing on the 8-12 year old age group, 

girls were on average slightly taller than boys with a mean height of 142.1cms (SD=10.9) 

compared to 141.9cms (SD=10.1) for boys, and they were also slightly heavier with an 

average weight of 39.4kg (SD=12.2) compared to an average weight among boys of 

37.0kg (SD=9.3). Among the nine-year-old cohort the average weight of boys was 31.5kg 

(SD=5.0) compared to 34.4kg (SD=8.6) for girls while the average height of nine-year-old 

boys was 135.0cms (SD=5.7) compared to 135.9cms (SD=6.1) for girls. In terms of BMI the 

average for boys was 17.2kg/m² and 18.4kg/m² for girls. 

When we compare the findings of these two studies we can see how average weight, 

height and BMI among both girls and boys aged 8-12 years increased over a fifteen year 

period from 1990 to 2005. On average the height of boys increased less than 1% while 

their weight increased 3%, there was also a 2% increase in the average BMI among this 

age group. Similarly, the average height of girls increased 3% while their weight increased 

a noteworthy 12%, while there was a 6% increase in average BMI among girls.  

The IUNA study classified the children’s BMI using IOTF standard cut-off points. 

Unfortunately the prevalence rates of overweight and obesity specific to the nine-year-

olds in their sample were not reported, however, they did report prevalence in two age 

bands, 5-8 year olds and 9-12. Among 5-8 year old boys (n=146) 14.4% were classified as 

overweight and 4.8% as obese. For the 9-12 year old group (n=149) 16.1% were 

overweight and 3.4% obese. There were 151 girls aged 5-8 years in their sample and 

21.9% of these were overweight with a further 8.6% obese; among the 9-12 year old girls 

(n=150) 17.3% were overweight and 10% obese. These findings are similar in the main to 
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other studies reported here that consistently show higher rates of overweight and obesity 

among girls compared to boys, irrespective of age. The temporal changes noted in 

comparing the IUNA results to those of Irish National Nutrition Survey 1990 were similar 

to the upwards trend found by Perry et al. (2009) with an increase in both the average 

weight and height of both boys and girls.   

While the above studies used nationally representative samples, other smaller studies 

where children’s weight and height were measured have also been conducted. A 

retrospective cohort study (McMaster et al., 2005) collated information from paper based 

records that had been collected by primary school health services in two rural counties in 

Ireland, Cavan and Leitrim. While the sample used cannot be considered representative 

of all primary school children of similar age, the findings are nonetheless of interest and 

provide further baseline information from which the current study can draw. Also, the 

method employed by the study’s authors demonstrates how routinely collected health 

screening information can be used to monitor prevalence rates.  The method employed 

by the authors yielded paper records from 41 of 44 primary schools in the study area and 

included 361(183 boys and 178 girls) children aged between four and seven years. The 

prevalence of overweight and obesity was calculated for 328 of these children using the 

IOTF standard cut-off points. While the authors report prevalence rates for each age the 

numbers in some groups are too small to draw conclusions from. For example, two girls 

aged seven years are classified as obese and this represents almost one-fifth (17%) of this 

age group. For this reason the results for all age groups are reported here.  In total, 16% 

(CI.95 = 10-22) of the 170 boys in the study were considered to be overweight while 9% 

(CI.95 = 5-13) were obese. Of 158 girls, 18% (CI.95: 12-24) were overweight and 8% (CI.95 = 

4-12) obese. Overall the study estimated the prevalence of overweight and obesity 

among this age cohort of children to be in the region of 25% which is close to estimates 

reported by other studies. While a small sample was employed and the children were 

located in a somewhat homogeneous rural setting their approach does show the 

potential of using routinely collected health information to estimate prevalence rates in a 

given population.  

A further study by Griffin et al. (2004) measured the height, weight, waist circumference, 

and triceps skin-fold of 90 boys and 109 girls in 15 primary schools in Dublin city centre. 

This was a one year follow-up study with anthropometric data collected at two points in 
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time. The mean age of the children at baseline was eleven years and at follow-up was 

twelve years. Aside from the valuable prevalence data this research provides, the authors 

also considered the implications of choosing different guidelines for classifying 

overweight and obesity using BMI. As noted earlier, the impact of choosing different 

classification systems is examined more closely in Chapter 6. In interpreting the findings 

of the study by Griffin and colleagues it must be remembered that the average age of the 

children was older than the nine-year-old sample included in the Growing Up in Ireland 

study. Using the gender and age specific cut-offs from the IOTF classification system the 

authors found that 18% of 11 year olds were overweight and 2% obese. At follow-up up 

the proportion was 16% overweight and 5% obese. 

In summary, results from previous studies conducted in Ireland show that the average 

height and weight of nine-year-old children has increased steadily since 1948. As shown 

in Figure 12, between 1948 and 2005 the average height of nine-year-old boys has 

increased 5% while among girls there has been an increase of 7%. While nine-year-old 

boys, on average, were consistently taller up to 1990, since 2002 the average height of 

girls has been greater.  
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Figure 12 Average height of nine-year-old boys and girls from 1948 to 2005 

As shown in Figure 13, the average weight of nine-year-old boys has increased 19% in the 

same period while the average weight of girls has increased almost one third (31%). While 

there was little apparent difference in the average weight of girls and boys in the latter 

half of the twentieth century results of the 2005 IUNA survey suggest that nine-year-old 

girls are now on average heavier than boys.  
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Figure 13 Average weight of nine-year-old boys and girls from 1948 to 2005 

The trend of increasing average height and weight has important consequences for the 

prevalence of overweight and obesity among children as it shows that average weight is 

increasing at a faster rate than average height. BMI is a height to weight relative measure 

so any increase in one measure but not the other will have a disproportionate effect. In 

practice this means that an increase in height without a corresponding increase in weight 

will result in decreased BMI while inversely an increase in weight without a corresponding 

increase in height will result in increased BMI. It is this later scenario that has occurred in 

Ireland over the preceding decades. 

4.8 Conclusion  

This chapter has shown how successive studies have documented an increase in the 

average height and weight of children both internationally and in Ireland. A 

disproportional increase in average weights compared to heights has resulted in an 

increase in the prevalence of both overweight and obesity. While this trend will need to 

be monitored into the future, as of now, there is little reason to suspect that it will not 

continue.  

It is clear that inter-country comparisons are difficult given the multitude of definitions 

and BMI cut-off criteria used, not to mention other methodological differences such as 

sampling procedures, and differences in the age cohorts included and/or reported in 

studies. Another difficulty when comparing overall prevalence rates between countries is 

that reported aggregate figures do not consider the important role played by differences 

in the ethnic and socio-economic composition of a countries’ population. A further 

problem when trying to estimate trends over time is the paucity of data from longitudinal 
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cohort studies available, with Britain and the United States notable exceptions 

(Livingstone, 2001). Prevalence rates vary over times and geographical area and it is 

beyond the scope of this thesis to explain these variations in minutiae. However, the 

proceeding examination of the available evidence on the distribution of overweight and 

obesity among children has illustrated that the pattern in Ireland is comparable to that 

observed in other developed countries.   
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Chapter 5 – Methodology 

5.1 Growing Up in Ireland methodology – infant and child cohorts 

This dissertation consists of a secondary analysis of information collected as part of the 

Growing Up in Ireland – The National Longitudinal Study of Children in Ireland (NLSCI) 

project. Growing Up in Ireland was established in 2000 under the National Children’s 

Strategy, ‘Our Children – Their Lives’ (Department of Health and Children, 2000). The 

stated aim of the Growing Up in Ireland study was to... “examine the progress and 

wellbeing of children at critical periods from birth to adulthood. Such a study would 

identify the persistent adverse effects which lead to social disadvantage and exclusion, 

educational difficulties, ill health and deprivation” (p.39).  

The Growing Up in Ireland study had nine stated objectives:  

1. To describe the lives of children in Ireland in the relevant age categories, to establish 

what is typical and normal as well as what is atypical and problematic.  

2. To chart the development of children over time, to examine the progress and wellbeing 

of children at critical periods from birth to adulthood.  

3. To identify the key factors that, independently of others most help or hinder children’s 

development.  

4. To establish the effects of early childhood experiences on later life.  

5. To map dimensions of variation in children’s lives.  

6. To identify the persistent adverse affects that lead to social disadvantage and 

exclusion, educational difficulties, ill health and deprivation.  

7. To obtain children’s views and opinions on their lives.  

8. To provide a bank of data on the whole child.  

9. To provide evidence for the creation of effective and responsive policies and services 

for children and families. 

After a tendering process that resulted in the contract for the project being awarded to a 

consortium consisting of researchers from the Economic and Social Research Institute 
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(ESRI) and Trinity College Dublin (TCD) with the Department of Children and Youth Affairs 

overseeing the study, the project was officially launched in January 2007. This is the first 

substantial longitudinal study of children undertaken in Ireland.  

The study consists of two cohorts – an infant and child cohort. The infant cohort included 

11,000 children born between December 1st 2007 and June 30th 2008. To date, key 

informants of the infants have been interviewed when the children were aged nine 

months and again when aged three years. Further interviews, when the children were 

aged five years, have recently been completed (August 2013).  

The child cohort consists of 8,500 children aged nine years between September 2007 and 

June 2008. The same group of children were again surveyed at 13 years of age between 

August 2011 and March 2012.  

In this chapter details of the study design are provided. A comprehensive discussion of 

each aspect of the methodologies utilised by Growing Up in Ireland are documented in a 

series of technical reports which are available to download from 

www.growingup.ie/infantpublications and www.growingup.ie/childpublications. As a 

detailed description of the sample design is available8, it is not repeated verbatim here. 

Instead, a summary of key aspects is provided. Furthermore, the main focus of this 

dissertation is on the nine-year-old cohort and for this reason more comprehensive 

information is provided below on the design of this aspect of the study. Information from 

the infant cohort is utilised in assessing the physical growth of infants from birth to three 

years in Chapter 8 and details of the study design as it relates to this younger cohort are 

now provided.  

5.2 The infant cohort 

This section describes the sample design employed for the first tranche of data collection 

among the infant (nine and 36 months) cohort of Growing Up in Ireland. Full 

methodological information is available from Quail et al. (2011). 

                                                      
8www.growingup.ie/childpublications 

 www.ucd.ie/issda/static/documentation/esri/GUI-SampleDesign9YearCohort.pdf and      

www.growingup.ie/fileadmin/user_upload/documents/Technical_Reports/GUI_-

_DIPR_09.02.2011.pdf 
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5.2.1 Infant cohort – sampling frame  

The Child Benefit Register was the sampling frame chosen for selection of the infant 

cohort. Child benefit in the Republic of Ireland is a state payment made monthly to 

families (usually the child’s mother) in respect of every dependent child in the household 

under the age of 16 years or under 19 years if the child is in full-time education or 

training, or has a disability. The Child Benefit Register is an administrative payments 

database that contains details of all families in receipt of the payment. As such it is an 

accurate and up-to-date record of every child under 16 years of age in the jurisdiction. 

The register is managed by the Department of Social Protection and is updated 

periodically by postal checks to ensure its accuracy. As a universal payment, coupled with 

the fact that there is a financial incentive for households to have provided accurate 

information, it is considered unlikely that many children would not be recorded. The 

register showed that there were 41,185 infants born between 1st December 2007 and 30th 

June 2008 registered for child benefit. 

5.2.2 Infant cohort – sampling design 

Using information from the Child Benefit Registry the population was stratified by marital 

status, county of residence, nationality of payee, and number of children per household. 

A systematic sampling procedure was then employed that consisted of selecting 

individuals beginning at a random starting point with a subsequent constant sampling 

fraction. This procedure resulted in a final effective sample of 11,134 from the total 

population of 41,185.     

5.2.3 Infant cohort – procedures 

An information sheet was sent to all potential participants at their home address which 

was obtained from the Child Benefit Register. Field workers then visited the selected 

households in person to arrange an interview time convenient to the families. Consent 

forms were signed by the children’s parent(s) / guardian(s) prior to interview. In order to 

better enable tracking of the families for follow-up at wave 2, contact details were 

requested for a person outside the immediate household who could assist in locating the 

family in the event that they moved between waves of data collection. Consent was also 

elucidated to permit future tracking of the families through the Child benefit Register.    
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5.2.4 Infant cohort – response rate 

An analysis of the response rates during the pilot and dress-rehearsal stages showed that 

there was a lower rate of response among non-married households. To compensate for 

this, non-married sub-groups were over-sampled.  

Table 2 shows the full response rate achieved by the Growing Up in Ireland study team 

where the first column shows the initial rate before entering the field proper; the second 

column shows the response rate excluding cases for whom no valid address was available; 

finally, the third column shows the final breakdown of valid contacts. The final response 

rate achieved was 58.2%. 

Table 2 Response rates achieved among the Growing Up in Ireland infant cohort (Source: 

Quail et al., 2011:11) 

 

5.2.5 Infant cohort – materials 

Information pertaining to the infants and their families were collected by survey 

questionnaire by way of Compute Assisted Personal Interview (CAPI). Interviews were 

conducted with the Primary Caregiver, who was the individual self-identified within each 

household as being the main care giver, and the Secondary Caregiver who in most cases 

was the father or other male head of household. As shown in Appendix A (TableA.1), The 

questionnaires administered to both caregivers consisted of main and sensitive self-

completion questionnaires. Height and weight measurements were also recorded for 
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both participants using a Leicster measuring stick and a medically approved SECA 761 

weighing scale. The length and weight of infants were measured using a SECA 210 

measuring mat and SECA 835 weight scale.     

5.3 Wave 2 of the infant cohort 

Full methodological information on the second wave of data collection is available from 

Murray et al., (2013). In this wave efforts were made to contact all 11,134 who had 

participated in the first tranche. The fieldwork for the second round of interviews 

conducted within one month of each infant’s third birthday tool place between December 

2010 and July 2011.   

5.3.1 Response rate and attrition in wave 2 

Excluding families who had moved outside of the jurisdiction in the period following the 

first round of interviews, 91% of households interviewed when the infants were nine-

months-old were again interviewed at 36 months. When those for whom no valid contact 

address was available are excluded there was an attrition rate of only 6% which resulted 

in an effective sample size of 9,793 for wave 2.  

Attrition, whereby participants fail to participate in subsequent rounds of data collection 

is a largely unavoidable feature of cohort studies. In Growing Up in Ireland attrition was 

higher among more socially disadvantaged groups and one-parent families. The reasons 

for non-participation included non-contact, change in residence, and explicit refusals. 

Details of the distribution of a number of socio-demographic characteristics and other 

features of families participating in round two are provided in Table 6. The odds ratios for 

participation (bivariate) in wave two based on a number of characteristics are also 

provided in Appendix A (Table A.2).  

5.3.2 Procedures in wave 2 of infant cohort 

Information on the study was sent to all households who had participated in the initial 

round of interviews when the infants were nine-months-old. As before, interviewers then 

called to each home in order to arrange a time for interview convenient to the families.  

5.3.3 Materials in wave 2 of infant cohort  

Interviews were again conducted with both primary and Secondary Care Givers and 

consisted of a CAPI main interview and self-completed sensitive questionnaire. Details of 
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the topics addressed in each questionnaire are provided in Appendix A (Table A.3). 

Anthropometric measurements were recorded from both care givers and each infant. 

Whereas a measuring mat was used to measure the length of the infants when they were 

nine months of age, in this round a Leicster measuring stick was used to measure their 

height.   

5.4 The child cohort 

This section describes the sample design employed for the child (nine-year-olds) cohort of 

Growing Up in Ireland.  

5.4.1 Child cohort – sampling frame 

A comprehensive listing of all private and public primary level schools in the Republic of 

Ireland was sourced from the Department of Education and Science. Information was also 

provided on the total number of children enrolled, and the age and gender profile of each 

school. Furthermore, supplementary information was sourced about the schools: 

geographic location, religious denomination, and disadvantage status. Other sampling 

frames had been considered, including the Child Benefit Register. However, the primary 

school system was deemed the most advantageous point of access as it also provided 

direct access to school principals and teachers, both of whom were key informants. 

Another advantage of this approach was that it provided a natural clustering of children 

(within classes within schools) which also reflected a comparatively narrow geographic 

clustering of children as schools in the primary system most often enrol children from a 

restricted catchment area. The analysis conducted in this dissertation takes account of 

this clustering when calculating standard errors by reporting robust standard errors.  

The primary education system in Ireland consists of 3,326 schools which include 

mainstream, special education9, and private schools. Of this total, 3,246 were included in 

the sampling frame with 80 schools that were defined by the Department of Education 

and Science as ‘infants only’ excluded as they do not enrol nine-year-olds. A large 

proportion of the schools included in the sampling frame had only a small number of 

nine-year-old pupils. In total 47% of schools had 1-10 nine-year-olds, 38% had 11-30, and 

the remaining 15% had more than 30. The size of school varied greatly by geographic 

                                                      
9 These schools cater for children with special learning or physical needs.  
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location with schools in urban areas, Dublin in particular, characterised by larger pupil 

populations. At the other end of the spectrum two-thirds of schools in the more sparsely 

populated western part of the country had ten or less nine-year-old students enrolled. 

The Department of Education and Science estimates showed that for the reference year 

2005-2006, that is the year that participants were selected, there were 55,105 nine-year-

olds in the primary school system. This was slightly lower than the census of population 

figure collected in April 2006 which was 56,497. The difference in estimates can be 

explained by the different times at which the values were enumerated and there being a 

small cohort of children home-schooled who were not included in the Department of 

Education and Science database.  

5.4.2 Child cohort – sample design 

Having decided on and accessed a suitable sampling frame, a two-stage clustered 

sampling design was employed. As the children were naturally clustered within schools, 

the schools themselves constituted the Primary Sampling Units (PSUs). Of the 3,246 

schools available from the sampling frame, 1,105 were randomly selected on a stratified 

systematic basis. The strata upon which the schools were classified were: county; gender 

mix; disadvantage status; religious denomination; and number of nine-year-olds’ 

enrolled.     

Efforts were made to include all nine-year-olds’ enrolled in each randomly selected 

school, up to a maximum of 40. In schools with more than 40 suitable pupils, the school 

principal with the assistance of an interviewer selected 40 pupils randomly. In taking this 

approach the study design ensured that the number of PSUs was maximised which 

resulted in increased between-school variability and decreased clustering of pupils.  

5.4.3 Child cohort – procedures 

Recruitment of schools began in March 2007 at which time the principal and teachers at 

each site were provided with an information pack10 providing details of the Growing Up in 

Ireland study. Following this, interviewers contacted each school principal to discuss their 

participation. Once participation was agreed, a list of the names and other details of all 

pupils meeting the inclusion criteria were provided. Information packs, and consent, and 

                                                      
10Information packs are available to download from www.growingup.ie/index.php?id=65 



 
80 

assent forms were sent, via the school, to the selected children and their parents / 

guardians. Returned consent and assent forms included the children’s home address and 

contact details and it is by this route that interviewers made direct contact with the 

children’s parents / guardians with a view to arranging the home based interviews. 

Recruitment took place between March and November 2007.        

5.4.4 Child cohort – response rate 

Two levels of response rate need to be considered: the response rate at the school level 

and at the pupil/family level. Of the 1,105 schools invited to participate in the study, 910 

agreed to do so, resulting in a response rate at the PSU level of 82.3%. Participation rates 

were higher among smaller schools and non-disadvantage status. A detailed breakdown 

of school level response rates reported by the Growing Up in Ireland study team is re-

produced in Table 3.  

Table 3 Within school response rates based on number of consents secured classified 

according to the number of nine-year-olds in the school; geographic region; 

disadvantaged status; type of school; co-educational status and religious denomination 

(Source: Growing Up in Ireland, 2010) 

 

The second stage of recruitment was that of pupils within participating schools. Of the 

17,054 pupils randomly selected, 9,465 (56.6%) consented to participate. From this figure 

990 families who had returned completed consent forms failed to complete the survey 
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and were therefore excluded from the final sample. Another 87 children were excluded 

either because it was requested that their information be deleted or the level of 

completeness deemed the information they provided unusable. These exclusions resulted 

in a final usable sample of 8,568 children. A detailed description of the response rate at 

the pupil/family level, again re-produced from the details published by the Growing Up in 

Ireland study team, is provided in Table 3 with details of the rates of attrition from initial 

consent to inclusion in the final data file provided in Table 4.  

Table 4 School-level recruitment (response) rates according to the number of nine-year-

olds in the school; geographic region; disadvantaged status; type of school; co-

educational status and religious denomination (Source: Growing Up in Ireland, 2010) 
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Table 5 Attrition between consenting into the study and completion of the school and 

home-based interviews (Source: Growing Up in Ireland, 2010) 

 

Before fieldwork proper commenced, there were four phases to testing and piloting of 

the project: 

(1) Pre-pilot work: this phase involved working with 84 children (seven selected from 

each of 12 schools) who constituted the Children’s Advisory Forum (CAF) to design 

the survey instruments, particularly the children’s questionnaire. This enabled the 

Growing Up in Ireland team to identify key issues that warranted inclusion and 

also provided an opportunity to test the mechanics of the instruments in terms of 

the language used and comprehensibility.   

(2) Pilot one: this phase involved, in the first part, a consultation with the pupils on 

the CAF and their families on the development of the household based survey 

instruments. Next, the first draft of all survey instruments, including children, 

parents, teachers, and school principals were tested. Further revisions were then 

made to the survey instruments based on the results of this phase.  

(3) Pilot two: this phase involved implementing the full study protocol using the most 

recently revised survey instruments. Again, amendments were then made to both 

the protocol and instruments as a result of the experiences of this phase.  
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(4) Dress rehearsal: a full dress rehearsal followed by assessment was conducted with 

the first 169 recruited families included.     

5.4.5 Child cohort – materials 

The sample design employed by Growing Up in Ireland enabled the collection of data 

from a number of key informants. As well as the children themselves information was 

collected from their parents, teachers and school principals. As before, extensive 

documentation describing each aspect data collection is provided at www.growingup.ie 

and therefore is not repeated in its entirety here. Rather, the specific materials from 

which this study draws are given prominence. As shown in Figure 14 reproduced from 

Growing Up in Ireland documentation, questionnaires were completed within both the 

home and school. Before conducting home based interviews five questionnaires were 

completed in the school. The first of these was completed by the school principal and 

recorded details about the nature of the school which the children attended. Secondly, 

teachers provided demographic information about themselves. Thirdly, teachers provided 

details on aspects of each study child and his or her performance in school. Fourthly, all 

children completed the Drumcondra English and maths tests which are academic 

performance tests which were developed specifically for the Irish school system and 

linked to the national primary school curriculum. Finally, children completed the 60 item 

Piers-Harris self-concept questionnaire (Piers et al., 2002) in a group setting within the 

school.  
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Figure 14 Materials employed by Growing Up in Ireland with the child cohort 

When the school based components were completed an interviewer was assigned to each 

household. The interviewer then administered the following core questionnaires: 

 Primary Caregiver – core questionnaire; 

 Primary Caregiver – sensitive self-completion module; 

 Spouse/partner of Primary Caregiver – core questionnaire; 

 Spouse/partner of Primary Caregiver – sensitive self-completion module; 

 Child core questionnaire;  

 Child sensitive modules; 

 A one-day time-use diary for the Study Child. 

It is from these home based survey tools (excluding the one-day-time-use diary) that the 

current study sourced the majority of items included in the analysis. The key sources of 

information used in this study were from the Primary Caregiver core questionnaire, the 

spouse/partner core questionnaire, and the child core and sensitive questionnaires. A 

summary of the contents of both the Primary Caregiver and child questionnaires is 

provided in Appendix A (Table A.3). The content of the spouse/partner core questionnaire 

which was administered in the main to the child’s father or other male parental figure 

consisted of a subset of the Primary Caregiver questionnaire and so is not repeated. More 
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complete information on the contents of each questionnaire as well as the questionnaires 

themselves can be found at www.growingup.ie/index.php?id=235.  

5.5 Weighting the infant cohort samples 

Full details of the weighting schema employed for data collected when the infants were 

nine-months-old is available from Quail et al. (2011). As is usual for most survey data, 

sample weights were calculated in order to adjust the distribution of the achieved sample 

to that of the wider population from which the sample was drawn, that is, nine-month-

old infants in the Republic of Ireland. Two external sources of information on the 

population were used in deriving at sampling weights. The first source was the Census of 

Population 2006 from which information pertaining to all children aged less than one 

year, and their families, were provided to the Growing Up in Ireland study team by the 

Central Statistics Office. The second source of information on the population was the 

Child Benefit Register which was also used as the sampling frame.  

An in-house programme called GROSS (Gomulka, 1992 and 1994) was used by the ESRI to 

weight the data. This programme uses a minimum information loss algorithm that was 

created specifically for the ESRI so that the sample distributions are matched to the 

population from which the sample was drawn. Details of the weighted and un-weighted 

distribution of key demographic indicators of both the nine month and three year cohorts 

are provided in Table 6. Eleven domains were used in calculating the sampling weights. 

Information for the first eight of these items shown below were sourced from the Census 

of Population while items nine through 11 were from the Child benefit Register.  

1) Family Structure;    2) Mother's Age; 

3) Mother's Principal Economic Status; 4) Father's Principal Economic Status; 

5) Family's Social Class;   6) Mother's Education; 

7) Household tenure;    8) Regional distribution by gender; 

9) Mother's Marital Status;   10) Mother's Nationality; 

11) Mother's Residency Status. 

Full details of the weighting schema employed for data collected when the infants were 

aged three years is available from Murray et al. (2013). When data was collected from the 

infant cohort again when they were aged three years, weighting had to take account of 

not only population distributions but attrition also. For this reason, construction of the 
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weighting variable for the second wave involved two steps. Firstly, the distribution of the 

three-year-old sample was adjusted to the distribution of the nine-month-old sample so 

as to account for attrition. For example, higher rates of attrition were found among single 

parent households and socially disadvantaged groups. The result of this procedure was 

that the distribution of the second sample was adjusted so that it was similar to the nine- 

month-old sample with regard to each of the eleven indicators listed above.  

The second stage of the weighting procedure involved adjusting the three-year-old 

sample distribution by respondent characteristics that were found to be associated with 

attrition between the two waves of data collection. These items were:  

1) Whether or not child was breastfed; 

2) Whether or not Primary Caregiver smoked; 

3) Hours worked by Primary Caregiver; 

4) Primary Caregiver’s ethnic background; 

5) Length of time family had lived in the local area; 

6) Location of household; 

7) Primary Caregiver depression status; 

8) Primary Caregiver body mass index (BMI); 

9) Household income quintile. 

5.5.1 Weighting the child cohort samples 

A detailed description of the development of the weighting scheme developed for the 

nine-year-old cohort is available from Growing Up in Ireland (2010), and the final 

weighted and un-weighted distribution of the sample on a number of characteristics are 

provided below in Table 7.    

The population distribution figures used for the development of the weighting scheme for 

the child cohort were from the Census of Population 2006 data on all nine-year-old 

children and their families in the Republic of Ireland. Construction of the sampling 

weights reflected the two-stage sampling strategy discussed above that consisted of 

schools as the Primary Sampling Unit. 
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The first step in designing the weights involved calibrating the distribution of key 

characteristics at the school level. Six domains were included at this stage to adjust the 

distribution of the sample of schools to those of the population of schools. The six 

variables were:  

1) Number of nine-year-olds in the school;  

2) Type of school (private, special or mainstream); 

3) Region – (based on planning region);  

4) Designated disadvantage status; 

5) Religious denomination; 

6) Co-educational status.  

The second stage of the weighting process involved calibrating the distribution of children 

in the sample to those of all nine-year-old children and their families in the population. To 

this end, information on 15 variables obtained from the Census of Population 2006 was 

used: 

1) Child’s sex;     2) Family structure 

3) Mother’s age;   4) Mother’s principal economic status; 

5) Mother’s social class;   6) Mother’s highest level of education; 

7) Father’s social class;  8) Father’s principal economic status; 

9) Household social class;  10) Mother’s ethnicity; 

11) Household tenure;  12) Number of nine-year-olds at school; 

13) Type of school;   14) Child’s region– geographical location; 

15) Disadvantaged status of school.   

Two weighting variables were provided with each data file made available by the Growing 

Up in Ireland project team. Both calibrate the sample distribution to that of the 

population with the first maintaining the effective sample size and the second grossing to 

population totals. The weighting variable that sums to the sample total was used 

throughout this dissertation. Use of the grossing weight variable in this instance would of 

course greatly increase the risk of Type I error as the standard errors calculated would be 

erroneously based on the population rather than sample parameters.   
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5.6 Data files  

Two types of data file are available for researchers to access from Growing Up in Ireland. 

The first, the Anonymised Microdata File (AMF) for both the infant (both waves) and child 

cohorts were deposited in the Irish Social Science Data Archive (ISSDA) which is housed in 

the University College Dublin (UCD) library. Access to this data is through the ISSDA to 

whom a written request outlining the purpose to which the data will be used must be 

submitted. The AMF data files contain anonymised data on the infants and children and 

are publicly available. As well as a high level of anonymisation, sensitive items, such as 

those collected in the sensitive supplementary questionnaires are not provided, and 

location identifiers such as Electoral Division identification numbers are not included. 

The second type of data file available is the Research Microdata File (RMF). These files 

have not been anonymised to the same extent as the AMFs and information not included 

in the AMF is provided subject to formal application. For this dissertation it was necessary 

to access the RMF data file for the child cohort in order to use small area information for 

the development of both the neighbourhood socio-economic indicator developed in 

Chapter 6 and the geographical information included in the analysis of the local 

environment in Chapter 9. The steps required to gain access to the data files are shown in 

Appendix B (Figure B.1) and the protocol for accessing the RMF is provided in Appendix 

B.1. Both are provided to data applicants by the NLSCI project team in the Office of the 

Minister for Children and Youth Affairs.  

The first step involved in gaining access to the RMF sees a formal proposal submitted to 

the National Longitudinal Study of Children in Ireland project office in the Office of the 

Department of Children and Youth Affairs. The proposal is then considered by the NLSCI 

project office and a recommendation sent to the Director General of the Central Statistics 

Office. If the evaluation of the proposal is successful the Director General then notifies 

the NLSCI of the decision and the proposed end-user is notified. At this point a standard 

user agreement is signed by both parties and the applicant is assigned an Officer of 

Statistics by the Central Statistics Office. Once informed, the ESRI then provides the 

requested data file to the end-user.   
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5.7 Ethical approval 

This dissertation involved secondary data analysis, and in the case of the infant cohort 

used anonymised data only, meaning participants could not be identified by the 

researcher. The protocol described above was adhered to in accessing the RMF data file 

for the child cohort. The confidentiality of data is guaranteed in law under the Statistics 

Act, 1993. It is also under a provision of this Act (Section 20(c)) that the researcher was 

assigned an Officer of Statistics by the Director General of the Central Statistics Office. 

The criteria set out in the standard agreement between the researcher and NLSCI was 

adhered to at all time and NLSCI policy on data access is provided in Appendix C. 

The Growing Up in Ireland study was overseen by an independent Research Ethics 

Committee convened by the Department of Health and Children. The project was 

conducted in adherence to the Statistics Act 1993 which is the same legislation that 

covers the national Census of Population. Furthermore, the Data Protection Acts 1988 

and 2003 were adhered to with procedures relating to child protection informed by the 

Children First Guidelines (Department of Health and Children, 2000). All project staff were 

vetted by An Garda Siochana (the Irish Police Service) and field staff were appointed 

Officers of Statistics which included a confidentiality and non-disclosure of information 

clause. A full description of the ethical procedures adhered to by the project are available 

from Murray, et al. (2011).  

5.8 Description of the infant cohort 

Details of a number of key characteristics of the infant cohort at ages nine and 36 months 

are presented in Table 6. As well as the number and percentage in each category, 

percentages after the data was weighted to match the proportions observed in the 

population from which the sample was drawn are also provided. The information 

provided includes details of the gender distribution of the sample at both nine and 36 

months, while details are also provided on the characteristics of the infants’ families and 

parents.   
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Table 6 Characteristics of the infants age nine months and three years, and their families 

  
Un-

weighted 

N 

Un-

weighted 

sample 

% 

Weighted 

sample 

% 

Un-

weighted 

N 

Un-

weighted 

sample 

% 

Weighted 

sample 

% 

 Nine-months-old Three-years-old 

Gender       

Boys 5679 51.0 51.3 4967 50.7 51.3 

Girls 5455 49.0 48.7 4826 49.3 48.7 

Siblings       

Yes 6625 59.5 59.1 7858 80.3 80.1 

No 4509 40.5 40.9 1932 19.7 19.9 

Mothers ethnicity       

White 10343 93.2 94.4 9191 93.9 94.8 

Black  377 3.4 2.7 304 3.1 2.6 

Asian 315 2.8 2.5 231 2.4 2.1 

Other 55 0.5 0.5 60 0.6 0.6 

 Household characteristics 

Household type       

Single parent 1 child 590 5.3 7.3 526 5.4 6.5 

Single parent 2+ 

children 
769 6.9 7.5 691 7.1 8.0 

Couple 1 child 3694 33.2 32.4 1483 15.1 14.7 

Couple 2+ children 6081 54.6 52.8 7093 72.4 70.8 

Household social class      

Professionals  2040 18.3 13.1 1749 17.9 13.5 

Managerial and 

technical 
3386 30.4 34.9 3105 31.7 33 

Non-manual 1828 16.4 18 1639 16.7 17.6 

Skilled manual 1543 13.9 14.7 1382 14.1 15.4 

Semi-skilled and 

unskilled 
1020 9.2 9.8 955 9.7 10.3 

Validly no social 

class 
1317 11.8 9.5 963 9.9 10.3 

 Parent characteristics 

Gender of PCG       

Male 38 0.3 0.4 159 1.6 1.6 

Female 11096 99.7 99.6 9634 98.4 98.4 
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Un-

weighted 

N 

Un-

weighted 

sample 

% 

Weighted 

sample 

% 

Un-

weighted 

N 

Un-

weighted 

sample 

% 

Weighted 

sample 

% 

Mothers age 

Less than 30 4276 28.5 38.8 3589 36.7 37.9 

31-35 3961 35.6 36.4 3580 36.6 36.6 

36-40 2448 22.0 20.6 2212 22.6 21.1 

41+ 449 4.0 4.2 412 4.2 4.3 

PCG education       

Lower secondary or 

less 
1306 11.7 17.6 867 8.9 13.9 

Leaving cert’ of 

equivalent 
3633 32.7 33.4 2875 29.4 32.6 

Non degree 2154 19.4 19.8 2114 21.6 21.3 

Degree of higher 4031 36.3 29.2 3918 40.1 32.0 

SCG education       

Lower secondary or 

less 
1418 16.4 18.5 1026 13.5 16.2 

Leaving cert’ of 

equivalent 
2971 34.5 35.2 2385 31.5 32.8 

Non degree 1398 16.2 16.5 1449 19.2 19.1 

Degree or higher 2834 32.9 29.7 2705 35.7 32 

 

There was an almost equal proportion of boys and girls included in the nine-month-old 

infant cohort, a small majority of which (60%) had siblings. A large majority of infants’ 

mothers were Irish and 88% lived in households headed by two adults. The largest 

household social class was the managerial and technical class which included 30% of 

participating families. A comparison of the weighted and un-weighted distribution shows 

that the highest social class group were over-represented in the sample while lower social 

class households were under-represented. The weighted percentages show the degree by 

which these proportions were adjusted to bring them into line with the social class 

distribution of the population from which the sample was drawn. In almost all 

households, the infants’ mother identified themselves as the Primary Caregiver, and as 

such was the main informants for the study. More than one third of Primary Caregivers 

were educated to third level degree or higher with a further 12% reporting that they had 

completed their formal education before entering the leaving certificate cycle in 
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secondary school. Higher education was associated with increased participation in the 

study with lower educated parents under-represented. Again, the weighting schema 

employed adjusted for this so that the sample better reflected the population 

characteristics.  

As expected, given that the second round of data collection among this cohort took place 

within 27 months after the first, the distribution of each characteristic described here 

were largely stable. The only exception was the proportion of children with siblings, 

which had increased in the interim from 59% to 80%.         

5.9 Description of the child cohort 

Details of a number of key characteristics of the child cohort are presented in Table 7. As 

well as a description of the children themselves, their caregiver(s), and their families, 

information is also provided on a number of characteristics of the schools the children 

were attending when first interviewed at nine years of age. The weighted percentages 

within each category are also presented.  

Table 7 Characteristics of the nine-year-old children, their families, their parents and their 

schools 

  Un-weighted 

N 

Un-weighted 

sample % 

Weighted 

sample % 

  Child characteristics 

Gender Boys 4163 48.6 51.1 

 Girls 4405 51.4 48.9 

Siblings Yes 7695 92.1 91.1 

 No 659 7.9 8.9 

Birth country Rep. of Ireland 7607 88.9 89.2 

 UK 357 4.2 4.4 

 Other 596 7.0 6.4 

Ethnicity White 8283 97.0 97.7 

 Black  132 1.5 1.3 

 Asian 127 1.5 1.0 

Location Open country 2775 32.5 31.5 

 Village (200-1,499) 802 9.4 10.3 

 Town (1,500+) 2459 28.8 29.3 

 City excluding Dublin 600 7.0 6.8 

 Dublin city and county 1913 22.4 22.0 
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  Un-weighted 

N 

Un-weighted 

sample % 

Weighted 

sample % 

Household characteristics 

Household 

type 

Single parent 1 or 2 

children 

677 7.9 11.4 

 Single parent 3+ children 314 3.7 6.7 

 Couple 1 or 2 children 3297 38.5 35.1 

 Couple 3+ children 4280 50.0 46.8 

Household 

social class 

Professionals 1172 13.8 8.4 

Managerial and technical 3317 38.9 33.9 

 Non-manual 1686 19.8 19.2 

 Skilled manual 1196 14 16.9 

 Semi-skilled and 

unskilled 

739 8.7 11.2 

 Validly no social class 409 4.8 10.3 

 Parent characteristics 

Gender of PCG Female 8465 98.8 97.8 

 Male 103 1.2 2.2 

Mothers’ age Less than 30 383 4.5 6.7 

 30-34 989 11.6 13.6 

 35-39 2431 28.6 30.1 

 40-44 3059 35.9 31.4 

 45-49 1417 16.6 15.3 

 50+ 232 2.7 3.0 

Fathers’ age Less than 30 132 1.8 2.7 

 30-34 431 6.0 6.9 

 35-39 1509 21.1 22.9 

 40-44 2717 37.9 36.0 

 45-49 1685 23.5 21.9 

 50+ 688 9.6 9.7 

Mothers’ 

education 

Lower secondary or less 1489 17.5 30.2 

Leaving cert’ of 

equivalent 

2690 31.6 37.0 

 Non degree 2112 24.8 15.9 

 Degree or higher 2220 26.1 17.0 

Fathers’ 

education 

Lower secondary or less 1928 27.1 34.3 

Leaving cert’ of 

equivalent 

2,005 28.2 28.9 

 Non degree 1218 17.1 14.9 

 Degree or higher 1961 27.6 21.2 
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  Un-weighted 

N 

Un-weighted 

sample % 

Weighted 

sample % 

Mothers PES Employee 4307 50.3 46.9 

 Self-employed 601 7.0 6.4 

 Farmer 26 0.3 0.3 

 Full-time student 106 1.2 4.3 

Unemployed/state training 132 1.5 2.9 

 Home duties 3314 38.7 38.8 

 Other 76 0.9 0.5 

Fathers PES Employee 4452 62.6 59.6 

 Self-employed 1988 28 26.8 

 Farmer 317 4.5 4.3 

 Full-time student 19 0.3 0.1 

 Unemployed/state 

training 

161 2.3 4.7 

 Home duties 54 0.8 1.6 

 Other 120 1.7 2.8 

 School characteristics 

Gender mix Mixed 6064 70.8 70.5 

 Boys 1218 14.2 15.0 

 Girls 860 10.0 9.2 

 Girls/mixed infants 426 5.0 5.3 

Language 

medium 

English medium 7853 91.7 92.5 

Gaelscoil 585 6.8 5.8 

 Gaeltacht 130 1.5 1.8 

DEIS status Urban band 1 499 5.8 8.4 

 Urban band 2 472 5.5 6.0 

 Rural DEIS 281 3.3 4.1 

 Non-disadvantaged 7316 85.4 81.4 

Religious 

denomination 

Catholic 8130 94.9 95.3 

Church of Ireland 259 3.0 2.8 

Multi/Inter denominational 152 1.8 1.7 

 Other 27 0.3 0.3 

Total number 

of pupils 

1-200 2791 34.7 39.2 

201-400 3010 37.5 36.4 

 401+ 2233 27.8 24.4 
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Reflecting the population of nine-year-old children in the Republic of Ireland, an equal 

proportion of boys and girls participated in the study with less than 10% of them an only 

child. A large majority of the children were white ethnicity and born in Ireland. Almost 

one third of the children lived in rural areas with a further 29% residing in Dublin city and 

its’ environs. A majority of the children lived in households headed by two adults with the 

largest proportion of households classified as belonging to the managerial and technical 

social class group. As is common among large nationally representative studies in Ireland, 

higher social class groups were over-represented and lower social class groups under-

represented. Similar to social class, parents with higher education were over-represented 

in the sample. Again this was adjusted for by the application of statistical weights. As was 

the case among the infant cohort, the children’s mothers almost exclusively identified 

themselves as the Primary Caregiver. Almost 40% of mothers were engaged full-time in 

home duties while less than 2% of fathers were. A further 2.3% of the children’s fathers 

were unemployed or on state training schemes.  

Turning to the schools which the children attended and from which they were accessed, 

70.8% were mixed gender schools while 14.2% were boys’ only schools and 10% girls 

only. The remainder consisted of girls’ only schools with mixed infants cycle. Almost one-

in-ten (8.3%) of the schools were taught through the medium of Irish language. A small 

minority of the schools were designated disadvantaged status and the over-whelming 

majority were catholic religious denomination. Finally, 34.7% of the schools had less than 

200 pupils enrolled, 37.5% had between 200 and 400 pupils, and the remaining quarter 

had more than 400 pupils enrolled. As discussed earlier, due to the selection procedures 

employed smaller schools were under-represented in the final sample and larger schools 

over-represented, a feature adjusted for by the application of statistical weights.     

5.10 Analytic approach 

The approach taken here is probabilistic rather than deterministic, that is, “....rather than 

causes been seen as necessitating their effect, they might be regarded simply as raising 

the probability of their occurrence” (Goldthorpe, 2001: 1). In other words the factors 

examined in this dissertation which are found to be associated with childhood overweight 

and obesity are viewed as potentially increasing their likelihood rather than pre-

determining their occurrence. This approach takes account of the fact that there is 

considerable heterogeneity in the causal pathways that explain the impact of specific risk 
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factors on outcomes and in fact the key determinants of childhood overweight and 

obesity, and its causes, considered here are likely to only explain a small amount of the 

variation in each particular outcome investigated.  

In order to identify factors associated with an increased likelihood of overweight and 

obesity, and its causes, a number of varieties of regression analysis were used throughout 

this dissertation and each is now described in order of complexity. Although not used 

here, the principles which underpin Ordinary Least Squares (OLS) regression analysis form 

the basis of the statistical techniques deployed in Chapters 7 to 10 and so is introduced 

first. 

5.10.1 Ordinary Least Squares regression 

Ordinary regression analysis involves fitting a line of best fit, which is the line with the 

smallest sum of squared distances to the mean, to represent any given set of data. This 

line then represents the best model of the data. This basic model can be represented as  

outcomei = (model) + i 

Put simply, this means that we can predict an outcome based on a model plus error. 

More formally, each line has a specific intercept and slope and therefore a regression 

equation can be thought to consist of the slope (β) of the line plus the intercept which is 

the point at which the line crosses the vertical axis. The regression line can now be 

expressed more formally as  

Yi = (β0 + β1Χ1i) + i 

where Yi is the outcome we want to predict, Χi is the ith persons score on the predictor or 

independent variable included in the model, β0 is the intercept, and i is the error term or 

residual, that is the difference between the predicted and observed score, β refers to the 

regression coefficients. This basic model can then be extended to allow for the inclusion 

of any number of independent variables which in effect involves additional βs or slopes 

Yi = β0 + β1Χ1i + β2Χ2i + βnΧni +  i 

This equation is applicable when the outcome variable of interest is continuous, however, 

an adapted version of the above is required when the outcome is categorical and for this 

a logistic regression is required. 



 
97 

5.10.2 Logistic regression 

The simplest form of logistic regression is binary logistic regression wherein the outcome 

variable of interest is binary, that is a categorical variable with two possible outcomes, 

and the independent variables can be either continuous or categorical. With binary 

logistic regression, instead of predicting the value of our outcome based on our 

independent variables we now predict the probability of our outcome occurring based on 

the values of our X(s).   

 

Where  is the probability that the ith case is in one outcome category and  is the usual 

linear regression equation shown in section 5.10.1. The linear equation is now the natural 

log of the probability of being in one of the two outcome groups divided by the 

probability of being in the other group.  

 

The maximum likelihood iteration procedure estimates the coefficients so as to find the 

best linear combination of independent variables to maximise the chances of obtaining 

the observed frequencies (Tabachnick and Fidell, 2007), that is estimates the coefficients 

so that our model fits our data as best as possible.    

When the outcome variable has more than two response categories it is necessary to use 

another variation of the above called a multinomial logistic regression. This method can 

be used with ordinal or nominal outcome measures with more than two response 

categories. Multinomial logistic regression works the same way as binary logistic 

regression except whereas previously we only had to compare the probability of being in 

outcome category one or two, we now have more comparisons to make (Field, 2009). For 

example if the outcome variable has three categories, A, B, and C, we must make two 

comparisons, A vs. B and A vs. C. The actual comparisons to be made are dependent on 

which of the outcome categories is chosen as the reference group, that is, the group 

against which the others are compared. The same regression equations as above apply, it 

is simply the number of comparisons made that changes.   
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5.10.3 Robust clustered standard errors 

Before moving onto a description of multilevel modelling it should be noted that in each 

piece of analysis in which the standard regression techniques above have been applied 

robust clustered standard errors were calculated. This was done to take account of 

clustering of children within schools which was determined by the two-stage clustered 

sampling design which saw schools sampled first and then children sampled within 

schools and has the effect of children not being truly independent as  the probability of 

selection was dependent on school selection. In practical terms this means that the 

estimation of standard errors takes account of the correlation between the grouping 

variable. In most instances children were clustered within schools. However, in analysis 

that focused on neighbourhood effects on children’s physical activity levels, and the local 

food environment effect on dietary quality, clustering at Electoral Division level was 

employed instead, to account for the shared local environment.  

5.10.4 Multilevel modelling 

Multilevel modelling (MLM) techniques allow the analyst to take account of the 

hierarchical nature of data. Being able to do this is advantageous to the current study 

with regard to three important considerations:    

(1) Methodological rigour – the Growing Up in Ireland study employed a two-stage 

clustered sampling design with children selected from within schools. Therefore, 

rather than the sample being a truly random one with all nine-year-old sharing the 

same selection probability, the probability of a child being invited to participate 

was dependent on their school having first been chosen. Being structured this way 

means that the cases (children) are not truly independent, which is an important 

assumption underlying techniques such as analysis of variance (ANOVA) and OLS 

regression. MLM makes no such assumption. Furthermore, unlike analysis of 

covariance (ANCOVA) MLM does not assume that regression slopes are 

homogeneous, that is, it allows for the fact that the relationship between a 

covariate and an outcome may differ between different groups (Field, 2009). In 

other words, intercepts and slopes are allowed to vary by higher level groups 

(Tabachnick and Fidell, 2007).     
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(2) Adherence to the conceptual framework – In adherence to the bio-ecological 

framework which sees children as existing within a number of environments, 

hierarchical modelling techniques were used to take account of the fact that 

children were nested within schools and neighbourhoods. 

(3) Longitudinal analysis – Hierarchical modelling techniques are a valuable method 

for analysing longitudinal data whereby measurements are taken on the same 

group of individuals at different points in time. In Chapter 8 this technique was 

used in the examination of the growth trajectories of the infant cohort from birth 

to 36 months. Applying this technique to repeated measures in practice sees the 

measurement event understood to be nested within individuals. 

MLM recognises that each level within the data structure has distinct variability 

associated with it, for example, there is variability between children and also variability 

between class rooms and so on (Snijders and Bosker, 2012). In essence however, the 

starting point with regard to the equations underlying MLM begins with an advancement 

of the OLS regression equation presented earlier. Now instead of our intercept only 

model consisting of  

Yi = β0 i  + Ui + i 

where subscript i  indicates an individual case, our level-1 intercept only model using the 

MLM framework consists of 

Yij = β0ij + Ui + ij 

where i refers to an individual case within group j (Tabachnick and Fidell, 2007). The 

intercepts only model can then be extended to include any number of independent 

variables.  

Yij = β0j + β1jΧ1ij + β2Χ2ij + βnΧnij +  ij 

From this level-1 model we can then progress to a level-2 model with a level-1 

independent variable included. This level-2 analysis simply means that the groups are 

now the units of interest rather than the level-1 units which are cases within groups. In 

their final form, MLMs consist of two equations – one operating at the individual or level-

1 and a second at the level-2 or group units of analysis (Bryk and Raudenbush, 1992). The 

two equations are combined together to form one equation which captures the individual 

level effects and the group level effects simultaneously. Rather than introducing 

unnecessary complexity to this discussion on MLM techniques by providing a detailed 
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guide to the progressions of the equation underlying MLM, the reader is directed to the 

very accessible account provided by Tabachnick and Fidell (2007) with more advanced 

aspects of this family of techniques provided by Snijders and Bosker (2012).  

In practice three variations of multilevel modelling techniques were employed in this 

dissertation. A random effects model was used in Chapter 9 were the impact of local area 

characteristics on the physical activity of the children was examined; a fixed effects model 

was developed in Chapter 10 where the impact of the children’s local food environment 

on their dietary quality was assessed; and finally a mixed effects model with both random 

and fixed effects was constructed in Chapter 8 when the growth trajectories of the infant 

cohort from birth to three years was considered. Each method is now briefly described. 

5.10.4.1 Multilevel modelling with random effects 

Using this approach portions of the variance are assigned to level-2 or cluster-specific 

effects, in other words homogeneity of variance between groups is not assumed. As 

applied in Chapter 9 the aim was to test the effects of group level (neighbourhood11) 

variables on physical activity levels. Constructing a MLM allowed for the hierarchical 

structure of the data to be accounted for with individual observations (children) nested 

within larger units (neighbourhood). Taking this approach also enabled the partitioning of 

variance across levels thereby providing an estimate of the proportion of variance 

explained by neighbourhood and participant level effects.        

5.10.4.2 Multilevel modelling with fixed effects 

A fixed effects model was developed in Chapter 10 to assess the impact of the local food 

environment on children’s dietary quality by examining the effect of differences in mean 

distance to food retailers within each Electoral Division. A fixed effects model was 

appropriate here as the neighbourhoods within which the children live were considered 

unique categories from which conclusions could be drawn, that is, whether or not 

differences in distance to food retailers within each neighbourhood mattered. Also, 

differences observed within each group were the focus of interest rather than differences 

between groups. Fixed effects are analogous to standard regression coefficients (slopes) 

similar to those reported in a standard Ordinary Least Squares (OLS) regression analysis.  

                                                      
11 Neighbourhood and ED are used interchangeably with both referring to the geographic location in which 

the children and their families reside.  
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5.10.4.3 Multilevel modelling with mixed effects 

As the name suggests, MLM with mixed effects include both random and fixed parts. In 

Chapter 8 a mixed effects model also known as a hierarchical linear model was used in 

the examination of the growth trajectories of the infants from birth to 36 months. It is 

possible to use hierarchical techniques for the analysis of longitudinal data by considering 

level-1 units as measurement occasions and level-2 units as individual subjects, in other 

words measurements within individuals (Rabe-Hesketh and Skrondal, 2012; Snijders and 

Bosker, 2012). This approach allows for the simultaneous description of a level-1 model 

that describes how individuals change over time, and a level-2 model that demonstrates 

how this change differed across individuals, that is, within and between variation (Singer 

and Willett, 2003).  

5.10.4.4 Intra-class correlation 

It is possible to partition the variance across levels in a MLM by calculating the intra-class 

correlation, that is, the ratio of variance between groups to variance within groups with a 

high value implying that there is a high correlation between errors meaning that one 

cannot assume independence which is a pre-requisite of OLS for example (Tabachnick and 

Fidell, 2007: 822). In very simple terms, a high value indicates that the grouping matters. 

The intra-class correlation is calculated as follows: 

 

where  is the variance of the random intercept and σ2 is the residual variance 

(Steenbergen, 2012).  

5.11 Conclusion 

In this chapter details of the Growing Up in Ireland national Longitudinal Study of Children 

in Ireland were provided. It is from this study that information on both the infant and 

child cohorts considered in this dissertation were obtained and analysed with a view to 

examining the distribution of overweight and obesity and their attendant behaviours 

among Irish infants and children. This dissertation drew on information collected from the 

families of a cohort of infants aged nine and 36 months, and also data collected from a 

second cohort of children aged nine years, their families, and their schools. While an 



 
102 

extensive literature detailing the methodology employed by the study is available from 

the study website (www.growingup.ie), key aspects of the approach taken were discussed 

here also. With regard to both the infant and child cohorts, information was provided on 

their respective sampling frames, sample design, procedures, response rates and 

materials.  

Furthermore, details were provided on the statistical weighting scheme employed to 

adjust the final sample to the proportions of the population from which the samples were 

drawn. A description of the key characteristic of the infants when aged nine and 36 

months, and their families were presented in Table 6. Similarly the key characteristics of 

the nine-year-old children, their families, and their schools were presented in Table 7. In 

each instances both the weighted and un-weighted proportions of the key characteristics 

were provided. As the families of the infant cohort were interviewed at both nine and 36 

months, there was a degree of attrition which is a largely un-avoidable feature of 

longitudinal studies of this nature. In total it was reported that 91% of all families who 

participated when the infants were nine-months-old also participated in the second 

round of interviews. With regard to the characteristics of the two samples, this 

comparatively low attrition rate resulted in their distribution on key characteristics being 

similar. There was however a number of births recorded between the two waves of data 

collection so that the children were more likely to have at least one sibling when they 

were aged 36 months. 

While the current study involved a secondary analysis of previously collected data which 

had been anonymised prior to access being granted, ethical issues did arise in relation to 

the nature of some of the information accessed in the RMF data file for the nine-year-old 

children. With this in mind, the procedures around accessing all data files and the ethical 

undertakings adhered to were also discussed.  

Finally, a description of the main statistical techniques utilised in subsequent analysis was 

provided, with a particular emphasis on the use of a variety of Multi Level Modelling 

techniques. The benefits of the approach taken, given both the sampling techniques 

employed by the Growing Up in Ireland study and the application of the conceptual 

framework based on Ecological Systems Theory, were also discussed in some detail. In 

summary, this approach meant that standard errors estimated were adjusted to account 
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for the sample design which finds children nested within schools; variance could be 

partitioned across different environmental levels so as to distinguish between the effect 

of, for example, household and neighbourhood level predictor variables; and change over 

time could be analysed by making use of the hierarchical structure of longitudinal data 

which sees measurement events as nested within individuals. 
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Chapter 6 – Introduction to Body Mass Index (BMI) and other constructs 

6.1 Introduction 

This chapter describes in detail each of the key constructs utilised in the course of this 

dissertation. The first section focuses on the use of body mass index (BMI) as a proxy 

measure of adiposity among children with a number of alternative classification systems 

considered for defining gender and age specific overweight and obesity. The second part 

of the chapter looks in detail at the social class construct included by the authors of 

Growing Up in Ireland and the Basic Deprivation Scale also provided by the authors of the 

study. The remainder of the chapter provides details pertaining to the development of 

indicators developed specifically for this dissertation. The three constructs are: 

neighbourhood socio-economic status; a multi-domain physical activity indicator; and a 

dietary quality index. 

6.2 Measuring adiposity 

Adiposity refers to non-lean, that is, fat tissue mass. Individuals considered overweight or 

obese have an excess of adipose tissue that develops due to energy that is unconsumed 

because of excess intake, reduced energy expenditure, or both (Maziak et al., 2008). The 

existence of excess adipose tissue has been linked to adverse health outcomes among 

adults in particular. Because of this association there is a need to define overweight and 

obesity in order to predict health and other risks; monitor trends; and to allow for 

comparisons between populations. Power et al. (1997: 508) state that ‘an ideal measure 

of body fat should be accurate in its estimate of body fat; precise, with small 

measurement error; accessible, in terms of simplicity, cost and ease of use; acceptable to 

the subject; and well documented, with published reference values’. 

There are a number of both direct and indirect methods available to measure the body 

fat of individuals. The use of BMI as a proxy measure of body adiposity was first devised in 

the 19th century by Quetelet (1835, cf. HU, 2008) and was called the Quetelet index. BMI, 

expressed as kg/m² (weight divided by height squared), is a widely used measure of 

adiposity with higher weight for any given height an indicator of non-lean, that is, adipose 

tissue mass. Although not a direct measure of adiposity, it meets the criteria quoted 

above as it has been shown to be accurate; precise, with little measurement error; it is 
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simple and easy to measure, calculate and interpret; is low cost and does not overly 

burden the subject; has been extensively documented; and has widely accepted 

reference values for adult populations. While this last point is true for adults the use of 

published reference values is not as clear cut for children and this is discussed in detail 

below.  

Alternative measures of adiposity, both direct and indirect are described and their 

strengths and weaknesses listed in Table 8 and Table 9 respectively. The details therein 

were sourced from Lobstein (2004), Hu (2008), and the Harvard School of Public Health12.  

Table 8 Description of direct methods for estimating body composition 

Direct measures of body composition 

Method Description Strengths and limitations 

Underwater weighing    

(densitometry) 

This method involves 

comparing an individual’s 

body weight in air and 

underwater and then 

calculating their percentage 

body fat. It is based on the 

principle that fat has a lower 

density than lean tissue and 

water. Higher percentage 

body fat results in lower 

body density.  

Accurate. 

 

Time consuming. 

 

Requires individuals to be 

fully submerged in water. 

 

Generally not a good option 

for children, older adults, and 

individuals with a BMI of 40 

or higher. 

Dilution method  

(hydrometry) 

Individuals drink isotope-

labelled water and give body 

fluid samples. Researchers 

analyse these samples for 

isotope levels, which are 

then used to calculate total 

body water, fat-free body 

mass, and in turn, body fat 

mass  

Relatively low cost. 

 

Accurate and safe. 

 

Can be used in individuals 

with a BMI of 40 or higher, as 

well as in children and 

pregnant women. 

 

The ratio of body water to 

fat-free mass may be altered 

during illness, dehydration, 

or weight loss, decreasing 

accuracy. 

                                                      
12 www.hsph.harvard.edu/obesity-program/index.html 
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Direct measures of body composition 

Method Description Strengths and limitations 

Magnetic resonance     

imaging (MRI) 

MRI provides highly 

resolution cross-sectional 

scans of tissue and can be 

used to estimate total body 

fat volume, total fat mass 

and percentage fat mass.  

Along with CT, MRI is the 

most accurate methods for 

assessing body composition. 

 

Allows for measurement of 

specific body fat 

compartments, such as 

abdominal fat. 

 

Equipment is extremely 

costly and not portable. 

 

May not be able to 

accommodate individuals 

with a BMI of 35 or higher. 

Computerised        

tomography (CT) 

Provides high resolution x-

ray derived images of tissue. 

Can be used to calculate 

total and regional body fat, 

as well as percentage body 

fat. 

Along with MRI, CT is the 

most accurate methods for 

assessing body composition. 

 

Allows for measurement of 

specific body fat 

compartments, such as 

abdominal fat. 

 

Equipment is extremely 

costly and not portable. 

 

High amounts of ionizing 

radiation are used so scans 

cannot be used with 

pregnant women or children. 

 

May not be able to 

accommodate individuals 

with a BMI of 35 or higher. 

Dual-Energy X-ray 

Absorptiometry (DEXA) 

This method is based on the 

principle that two x-rays of 

different energy levels are 

differently attenuated by 

bone mineral tissue and soft 

Accurate. 

 

Equipment is costly and not 

portable. 
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Direct measures of body composition 

Method Description Strengths and limitations 

tissue. The fat and lean 

content of the soft tissue can 

then be calculated. Fat-free 

mass, fat mass and bone 

mineral density can then be 

estimated.  

Must be conducted by a 

trained technician and is 

time-consuming.  

 

 

 

Air-displacement 

plethysmography (ADP) 

Uses a similar principle to 

underwater weighing but 

can be done in the air 

instead of in water. 

Relatively quick and 

comfortable. 

 

Accurate and safe. 

 

Good choice for children, 

older adults, pregnant 

women, individuals with a 

BMI of 40 or higher. 

 

Expensive. 

While some direct methods of measurement such as MRI and CT (Table 8) are considered 

the gold standard for the measurement of adiposity it is equally apparent that these 

methods are often very expensive; require the expertise of highly skilled technicians; are 

not generally portable; and in some cases may be arduous for subjects thus rendering 

them unsuitable for use in population studies that take place in the field. Table 9 provides 

details of indirect methods available for estimating body composition. 
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Table 9 Description of indirect methods for estimating body composition. 

Indirect measures of body composition 

Method Description Strengths and limitations 

Body Mass Index BMI is the most widely used 

index of overall adiposity 

among both adults and 

children. It is defined as 

weight (kg) / height squared 

(m²). The validity of BMI in 

predicting body fatness 

measured by a reference 

gold standard method is well 

established among different 

populations. It has also been 

shown to predict disease, 

negative health outcomes 

and mortality.   

Easy to measure. 

 

Standardised cut-off points 

for overweight and obesity. 

 

Strongly correlated with body 

fatness as measured by gold-

standard method. 

 

Does not distinguish between 

body fat and lean body mass. 

 

Not as accurate a predictor of 

body fat in elderly as it is in 

younger and middle-aged 

adults. 

 

At the same BMI, women 

have, on average, more body 

fat than men.  

 

More accurate with 

measured rather than self-

reported data. 

Weight and                     

weight-for-height 

Total body weight can be 

compared to age and gender 

specific reference standards 

for younger children. Low 

weight-for-age has been 

used widely as a marker of 

malnutrition especially 

among younger children.  

Weight-for-height are more 

accurate measures of under 

and overweight and take 

account of stunting.  

Easy to measure. 

 

Open to measurement error 

and more accurate if taken 

by a trained person.   

 

Inaccurate for older children 

and adolescents. 

 

 

 

Waist circumference           An indirect measure of 

abdominal or central 

adiposity and strongly 

Easy to measure. 

 

Strongly correlated with body 
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Indirect measures of body composition 

Method Description Strengths and limitations 

correlated to the risk of 

cardio-vascular disease 

among adults. 

fatness in adults as measured 

by gold-standard methods. 

 

Epidemiological studies show 

waist circumference predicts 

development of disease and 

mortality. 

 

Measurement procedure has 

not been standardised. 

 

Lack of good reference data 

for waist circumference in 

children. 

 

May be difficult to measure 

and less accurate in 

individuals with a BMI of 35 

or higher. 

Waist-to-hip ratio  (WHR) An indirect measure of 

abdominal or central 

adiposity. 

 

The waist-to-hip ratio (WHR) 

is the waist measurement 

divided by hip measurement. 

Hip circumference is 

measured at the widest 

diameter of the buttocks. 

Good correlation with body 

fatness as measured by gold-

standard methods. 

 

Epidemiological studies show 

waist-to-hip ratio predicts 

development of disease and 

mortality. 

 

More prone to measurement 

error because it requires two 

measurements. 

 

More difficult to measure hip 

than it is to measure waist. 

 

More complex to interpret 

than waist circumference, 

since increased waist-to-hip 

ratio can be caused by 

increased abdominal fat or 
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Indirect measures of body composition 

Method Description Strengths and limitations 

decrease in lean muscle mass 

around the hips. 

 

Turning the measurements 

into a ratio leads to a loss of 

information: Two people 

with very different BMIs 

could have the same WHR. 

 

May be difficult to measure 

and less accurate in 

individuals with a BMI of 35 

or higher. 

Skin-fold thickness Involves using a calliper to 

measure a double layer of 

skin at different sites on the 

body. Fat mass and 

percentage body fat can 

then be estimated using 

predictive equations.  

Convenient and safe. 

 

Very inexpensive and 

portable. 

 

Open to measurement error 

so not as accurate or 

reproducible as other 

methods. 

 

Fast and easy (except in 

individuals with a BMI of 35 

or higher). 

Bioelectrical impedance 

analysis (BIA) 

This is based on the relation 

between the volume of the 

body, height and its 

electrical impedance. 

Equations are used to 

estimate the fat-free mass 

from the impedance and, by 

subtraction, fat mass.   

Equipment is costly and not 

portable. 

 

Cannot accurately distinguish 

between different types of 

fat. 

 

Cannot be used with 

pregnant women, due to 

exposure to small dose of 

radiation. 

 

Most current systems cannot 

accommodate individuals 



 
111 

Indirect measures of body composition 

Method Description Strengths and limitations 

with a BMI of 35 or higher. 

Other anthropometric 

measures 

There are alternatives to the 

weight-to-height ratio using 

different powers of N in the 

formula kg/mn. One example 

is the ponderal index 

(kg/m3).   

More accurate with 

measured rather than self-

reported data. 

 

These alternatives are not 

widely used.  

While BMI is an indirect measure of body fat and not without fault, its use with in 

population studies is widely accepted and there is also general consensus for the use of 

BMI to classify adult overweight as >25kg/m² and obesity as ≥30kg/m². The obese 

category can be further divided into three classes (30–34.9 kg/m² =obese class I; 35.0–

39.9 kg/m² =obese class II; ≥40.0kg/m² = obese class III).  These adult BMI cut-offs for 

overweight and obesity were derived from their relationship to health risks (Power et al., 

1997; Flegal et al., 2006). The use of BMI as a screening instrument for use by health 

services was formally proposed in Ireland in 1979 by the Food Advisory Committee 

(1979:11). 

6.3 Body Mass Index as a measure of adiposity among children 

BMI has been criticised as an insensitive measure of adiposity (Livingstone, 2000) as it 

relies on an average or typical body composition and is not a direct measure of adiposity. 

Therefore it is unable to distinguish between body fat and muscle mass. As large muscle 

mass brings with it greater weight, this can increase the weight to height ratio and 

increase BMI meaning muscular individuals can be misclassified as overweight or indeed 

obese. This is not so much a problem with children as their muscle mass will not be that 

greatly developed, however there are other weaknesses associated with the use of BMI 

to measure adiposity among children which are touched upon subsequently.  

As the World Health Organisation has defined obesity as a condition whereby fat has 

accumulated to such an extent that health is adversely affected, any method used to 

measure obesity must meet two basic criteria: it should measure body fatness and should 

be linked to adverse health outcomes. Regarding the first of these criteria, BMI has been 

shown to correlate strongly with results from direct measures of body fat, for example, 

underwater weighing and skin-fold measurement. Recent findings from Flegal and 
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colleagues (2010) calculated the BMI of 8,821 children and adolescents aged 8-19 years 

and also measured their percentage body fat using the direct measure, dual energy x-ray 

absorptiometry, as part of a health examination study conducted in 1999-2004. They 

found that children with high BMI for age had high adiposity while only a small number of 

children with medium BMI for age were found to have high percentage body fat (Flegal et 

al., 2010). The ability of BMI to predict body fatness is also well established among 

different age, sex and racial groups (HU, 2008). It is important to note that when used as 

an epidemiological definition the objective of the BMI is to identify the fattest children in 

the population and not, as it is sometimes erroneously criticised, to estimate the body fat 

content of individuals; a high BMI for age is not, ‘obesity per se’, rather it is a diagnostic 

tool to test for obesity (Reilly, 2005 and 2006). In other words, BMI is a powerful 

screening tool but not an effective diagnostic one (Flegal et al., 2006).  

The link between specific BMI scores and adverse health outcomes is not as well 

established among children as it is among adults, therefore cut-off points cannot be 

derived using risk related criteria (Flegal et al., 2006). Instead, the basis for using BMI as a 

marker of overweight among children stems from the fact that overweight children are 

more likely to be overweight in adulthood and in turn more likely to experience the 

negative health effects associated with high weight status. This relationship between 

child and adult weight status has been illustrated in a number of studies that have 

tracked adiposity from childhood to adulthood (Guo et al., 1994, 2000 and 2002). While 

the strength of the association observed varies among studies and is often moderate, 

they have consistently found that overweight children were more likely to grow to be 

overweight adults, although the majority of obese adults were not fat during their 

childhood or adolescence (Power et al., 1997). This later fact shows that body fat is most 

often acquired at a later stage than childhood, usually adolescence or early adulthood. 

This may reflect the change in diet and lifestyle that occurred from the time the children 

in these prospective studies were first measured to them reaching adulthood and the 

increasingly obesogenic environment that we live in. Secular trends in the prevalence of 

obesity over the decades support this view. In general, the correlation between child and 

adult adiposity strengthens with age, that is, there is a stronger association between 

adiposity in late adolescence and adulthood than there is from pre-adolescence to 

adulthood (Guo et al., 1994, 2000 and 2002; Freedman et al., 2005; Must and Anderson, 
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2006). As a method of measurement for tracking overweight from child to adulthood BMI 

has been found to correlate more strongly than skinfold measures. This may be because 

BMI reflects body frame better. Another possible explanation is that skinfold 

measurements are more prone to measurement error. Either way it appears that BMI is 

the superior of these two methods when one is interested in tracking adiposity from child 

to adulthood.  

The use of BMI as a measure of adiposity with children and adolescents is not as straight 

forward as among adults and has a number of problems associated with it. Mostly these 

relate to the fact that the body composition of children changes as they mature and this 

complicates the choice of BMI thresholds so BMI cut-offs must be standardised by gender 

and age to account for these changes. Also, unlike BMI thresholds for adults, the 

association between child BMI and prospective adverse health outcomes is not as well 

established and therefore the cut-offs for overweight and obesity cannot be determined 

from their association with future health outcomes (Power et al., 1997; Flegal et al., 

2006). We must then ask ‘if BMI cut-offs for children cannot be derived from their 

association with health risks and must take account of different body compositions, how 

can they be derived?’ The following section looks in detail at three classification systems 

that attempt to answer this question and are currently reported in studies across a range 

of disciplines. 

6.4 Classification systems to classify overweight and obesity among children 

A review of the different classification systems of childhood BMI by Neovius et al., 

(2004b) considered a number of the problems discussed above: BMI during childhood 

varies with age and sex; increases in BMI during childhood growth are often attributable 

to increases in lean body mass rather than body fat; there are sex and racial differences in 

maturation patterns among children and adolescents; studies testing the validity of BMI 

as a means to identify excess body fat have shown moderate correlations; the 

relationship between BMI and excess adiposity may not be stable over time and; there 

has been insufficient evidence from studies, thus far, to establish the link between excess 

body fat in childhood with adult morbidity and mortality (Must et al., 1992; Power et al., 

1997; Neovius et al., 2004b; Reilly, 2005; Kragelund, 2005; Voss et al., 2006). As BMI in 

childhood changes substantially with age and gender, age and gender specific cut-off 
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points are required.  There are three commonly used BMI classification systems for 

childhood obesity, each of which provide age and gender specific thresholds: 

1) The World Health Organisation (WHO) – This is a distribution based approach devised 

by Must et al. (1991) with the 85th and 95th percentile denoting overweight and obesity, 

respectively. In 1995 a WHO expert committee recommended the use of this system 

among children aged nine years and older (World Health Organisation, 1995). The data 

used in this system was from the first National Health and Nutrition Examination Survey 

(NHANES I) conducted in 1971-1974. Using this system, results from NHANES 2003-2004 

estimated that 37% of children in the United States were overweight or at risk of 

overweight, that is, BMI is greater than or equal to the US national 85th percentile for age 

and sex of the reference population. 

2) The Centre for Disease Control (CDC; Kuczmarski et al., 2002) – Also a distribution 

based approach with the 85th and 95th percentile denoting overweight and obesity, 

respectively. This system differs from the WHO system by virtue of its use of a different 

reference population and is an updated version of the 1977 US growth charts that were 

developed by the National Center for Health Statistics (NCHS) as a clinical tool for 

paediatricians to determine if the growth of a child was adequate. The CDC used data 

from five national health examination surveys conducted in the US between 1963 and 

1994, although the most recent surveys were excluded so as to avoid an upward shift in 

the weight and BMI curves. The five surveys from which data was included were the 

National Health Examination Survey (NHES) II and III and NHANES I, II and III. One 

advantage of this classification system over the WHO system is that it is not based on 

data taken from one point in time and so may be more temporally robust. 

There are a number of criticisms of distribution based classification systems such as 

these. Firstly, unlike the cut-off points for adult BMI, the choice of percentiles (85th and 

95th) does not reflect a point above which associated health risks increase. In fact they are 

arbitrary cut-off points and could just as easily have been the 97th and 92nd percentile. 

These classification systems also fall short as an international standard because they are 

based on the United States population and therefore are not globally representative. 

Using a single reference population also assumes that a child classified as overweight or 

obese is comparable to the selected reference population. Also, there is the risk that the 
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centiles may be mistakenly interpreted as representing an ideal population (Lobstein et 

al., 2004). This is a particular risk when one considers that the reference population is the 

United States’ NCHS data which had a high prevalence of overweight and obese. 

Individual countries have devised their own distribution or percentile based classification 

systems using data from their own population. These too reflect the arbitrary nature of 

the choice of percentile; reference time; and population. For example, as cut-off points 

for obesity, Belgium and the Netherlands chose the 97th percentile, while Finland, Greece 

and France chose the 90th and Australia the 85th (Guillaume, 1999). Also, the labels 

assigned to these cut-offs are arbitrary with, for example, BMI over the 97th percentile 

called ‘super-obesity’ in France and simply ‘obesity’ in the Netherlands (Neovius et al., 

2004a).  

While useful for countries that have established thresholds based on a reference 

population of their own, it is clear from the differences shown here that distribution 

based BMI classification systems are not an effective means of tracking and comparing 

the prevalence of obesity in children internationally. In light of this, the International 

Obesity Task Force (IOTF) convened in 1997 to devise a classification system more closely 

aligned to the accepted cut-off points for morbidity among adults (Dietz and Bellizzi, 

1999).     

3) International Obesity Task Force (IOTF) – The IOTF devised age and sex specific BMI 

cut-offs using centile curves (Figure 15 and 16) that at age 18 pass through the adult cut-

offs for overweight and obesity. Cut-offs were derived from data taken from six large 

nationally representative cross-sectional surveys on growth from Brazil, Great Britain, 

Hong Kong, the Netherlands, Singapore and the United States. Each of the six surveys had 

over 10,000 respondents who ranged in age from 6-18 years. The systems authors (Cole 

et al., 2000) worked backwards from the BMI percentile curves that, at age 18, 

corresponded to the accepted adult cut-off points for overweight and obesity. The reason 

for linking the risk profiles of children and adolescents to those of adults is because the 

risk is not as pronounced in the early years. Due to this, the cut-off points prescribed by 

Cole et al. (2000) are not based on the association between childhood BMI and 

immediate health risk. However, while for many the risk of overweight and obese 

children growing to be obese adults is not particularly well established (Rolland-Cachera 
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et al., 1987; Power et al., 1997; Whitaker et al., 1997), there is clear evidence that a large 

proportion of overweight and obese adolescents are likely to become obese adults 

(Power et al., 1997). It should also be noted that the thresholds were not designed as a 

clinical diagnostic tool, rather as a means to track prevalence and allow for comparison 

between populations (Voss et al., 2006). 

 

Figure 15 Centile curves for overweight by gender for each dataset, passing through BMI 

of 25kg/m2 at age 18 

 

Figure 16 Centile curves for obesity by gender for each dataset, passing through BMI of  

30kg/m2 at age 18 
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As shown in Table 10, the end result is age and sex specific cut-off points that are linked 

to the widely used adult cut off points of 25kg/m² and 30kg/m². As an international 

standard, this classification system enables better international comparisons of 

prevalence of overweight and obesity. 

Table 10 Age and sex specific BMI cut-off points for boys and girls 

 Overweight Obese 

Age in years Boys Girls Boys Girls 

3 17.9 17.6 19.6 19.4 

3.5 17.7 17.4 19.4 19.2 

4 17.6 17.3 19.3 19.1 

4.5 17.5 17.3 19.3 19.1 

5 17.4 17.1 19.3 19.2 

5.5 17.5 17.2 19.5 19.3 

6 17.6 17.3 20.2 20.1 

6.5 17.7 17.5 20.2 20.1 

7 17.9 17.8 20.6 20.5 

7.5 18.2 18.0 21.1 21.0 

8 18.4 18.3 21.6 21.6 

8.5 18.8 18.7 22.2 22.2 

9 19.1 19.1 22.8 22.8 

9.5 19.5 19.5 23.4 23.5 

10 19.8 19.9 24.0 24.1 

10.5 20.2 20.2 24.6 24.8 

11 20.6 20.7 25.1 25.4 

11.5 20.9 21.2 25.6 26.1 

12 21.2 21.7 26.0 26.7 

12.5 21.6 22.1 26.4 27.2 

13 21.9 22.6 26.8 27.8 

13.5 22.3 23.0 27.2 28.2 

14 22.6 23.3 27.6 28.6 

14.5 23.0 23.7 28.0 28.9 

15 23.3 23.9 28.3 29.1 

15.5 23.6 24.2 28.6 29.3 

16 23.9 24.4 28.9 29.4 

16.5 24.2 24.5 29.1 29.6 

17 24.5 24.7 29.4 29.7 

17.5 24.7 24.8 29.7 29.8 

18 25 25 30 30 
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Unlike adult BMI, the original IOTF classification system did not recommend a cut-off 

point for underweight with children classified as non-overweight, overweight or obese. 

More recently, BMI cut-offs were defined thinness for among children using the same 

method and reference data (Cole et al., 2007) with centile curves drawn to pass through 

the cut-off of adult BMI thinness grades 1, 2 and 3 (BMI=17, 16, and 18.5) at 18 years. 

As all of the children in the child cohort interviewed for Growing Up in Ireland were aged 

between nine and ten years, the cut-off points for 9.5 years have been adopted (Table 

11). Using this approach, children were classified as being a healthy weight if their  BMI 

was less than 19.5kg/m² overweight as a BMI of 19.5kg/m² to 23.4kg/m² (for boys) or 

23.5kg/m² (for girls) and obesity as a BMI of over 23.4kg/m² (for boys) and over 

23.5kg/m² (for girls).  

Table 11 IOTF thresholds for overweight/obese boys and girls aged 9.5 years 

 Healthy Weight Overweight Obese 

Boys age 9.5 years <  19.5kg/m² 19.5 – 23.4kg/m² > 23.4 kg/m² 

Girls age 9.5 years < 19.5kg/m² 19.5 – 23.5kg/m² > 23.5 kg/m² 

 

The mean weight of nine-year-old children (N=8,136) was 34kgs (SD=6.3) and their mean 

height was 137cms (SD=7.3).  The mean height of boys was 137cm (n=3,958; 

Median=137, SD=6.3) and girls 136cm (n=4,178; Median=136, SD=6.3). The mean weight 

of boys (Median=32, SD=7.0) and girls was the same at 34kg (Median=32, SD=7.7). Overall 

the mean BMI of the sample was 18.0kg/m² (median=17.3, SD=3.1). On average girls 

(mean=18.2, median=17.5, SD=3.2) had significantly higher [t(7879)=-5.971, p<0.001] BMI 

scores than boys (mean=17.8, median=17.1, SD=2.9). Using the IOTF thresholds, 74% 

(CI.95 = 73.1-75.0) of the nine-year-old children in the Growing Up in Ireland study had a 

healthy BMI, 19% (CI.95 = 18.5-20.2) were overweight and 7% obese (CI.95 = 6.0-7.1). 

The IOTF classification system is not free from criticism. The first criticism is that the 

growth curves were derived from cross-sectional surveys and as such show the reference 

population at one point in time only. Because of this the longitudinal trajectory of growth 

among these populations does not reflect secular trends or birth-cohort effects (Dietz, 
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199813). Secondly, the countries from which was data drawn to devise the classification 

system were not representative of the global population. Thirdly, estimates for younger 

age groups may well be exaggerated because the IOTF design assumes a constant 

prevalence of overweight and obesity throughout childhood when it is known that the 

prevalence of overweight increases with age (Neovius et al., 2004a). This over estimation 

of prevalence in younger children is due to the linear shape of the centile curves (Figure 

15 and 16) that does not consider the fact that the onset of overweight and obese is most 

pronounced in late adolescence and young adulthood. Fourthly, the selection of 18 years 

as the point where the centile curves pass through 25 and 30kg/m² has been questioned. 

In different populations, increases in BMI follow different trends. For example, in the 

United Kingdom, there is a BMI increase trend observable between ages 18 and 23. 

Therefore, if age 23 was selected as the reference age, rather than 18, we would estimate 

lower childhood population prevalence rates. In this case the criticism is that the use of 

centile curves may lead to an under estimation of prevalence rates. Indeed, four studies 

that have directly compared the diagnostic sensitivity of BMI thresholds based on 

national reference data with the IOTF cut-offs found that the IOTF system is less sensitive 

and therefore leads to an under-estimation of the prevalence of obesity (Reilly et al., 

2000; Fu et al., 2003; Neovius et al., 2004b; Zimmerman et al., 2004). A further study by 

Wang and Wang in 2002 found that using the WHO cut-offs for children resulted in 

slightly higher estimates of the prevalence of obesity compared to estimates based on the 

IOTF cut-offs. Finally, in a follow-up using a sample of 4-15 year old children from the 

Bogalusa Heart Study, Janssen and colleagues found that overweight and obesity defined 

by both the IOTF and CDC BMI references had the ability to predict both obesity and 

metabolic disorders in young adulthood. They also found little difference between the 

two classification systems in terms of their predictive power (Janssen et al., 2005). 

6.5 Development of other key constructs 

Having discussed the selection of a gender and age specific childhood BMI classification 

system, now the focus turns to the social class construct included by the authors of 

Growing Up in Ireland and the Basic Deprivation Scale, also provided by the authors of the 

                                                      
13 Although this criticism by Dietz was prior to the publication of the IOTF classification system, Dietz was 

involved in the work on devising the system which was well under way by 1998. 
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study. Following this, the development of indicators generated specifically for this 

dissertation is considered.  

6.5.1 Measuring social class 

The social class measure used here is that of the Central Statistics Office (2006) that is 

coded using the International Standard Classification of Occupations 1988 (ISCO88). 

Under this schema, individuals are grouped together according to their level of 

occupational skill, and the social standing in which an occupation is held within the 

community on a scale ranging from one to seven, with one indicating the highest or most 

advantageous social class. While higher level professional and managerial occupations are 

generally characterised by high levels of autonomy, better working conditions, and 

greater reward, lower level occupations are typically characterised by routine tasks and 

closer supervision. The seven categories used for classification are: professional workers, 

managerial and technical, non-manual, skilled manual, semi-skilled, unskilled, and a 

residual category containing all others gainfully occupied and unknown. In the current 

study, the semi- and un-skilled groups have been merged together due to the 

comparatively small number of individuals in both groupings. A dominance procedure 

was then used to establish household social class whereby in families with two 

economically active adults the household social class assigned to the household was that 

of the higher of the two. In single adult households the social class presented is that of 

the Primary Caregiver.   

Krieger et al. (1997) highlighted that there are different dimensions to social stratification. 

Importantly, they distinguish between social prestige or status, material resources, and 

employment relations and conditions (Bartley et al., 1999). Based on occupation, a key 

premise of the social class classification system used here, is that the groupings are based 

on employment relations and conditions. Therefore, social class as understood here is a 

measure of socio-economic position and not social status. While not explicitly capturing 

broader aspects of shared lifestyle, as for example, the Cambridge scale does (Blackburn 

and Marsh, 1991), it does offer a means by which to stratify the population along a social 

hierarchy. Also, while this schema does not explicitly consider education or income, both 

are correlated to occupation. While not a measure of social status, it does capture aspects 

of living conditions and economic class, and is believed to be a valid measure of social 

stratification by which we mean socially constructed inequality (Bartley and Blane, 2008). 
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This inequality is well established and manifest in many health behaviours and outcomes, 

not least as we shall see, childhood overweight and obesity. The dominant mechanism 

through which social class position impacts on health inequality is not fully understand 

and there are a number of competing theses discussed fully in Chapter 2.  

A system based on occupational standing is of course not without problems, especially in 

light of the fast changing nature of the labour market with for example far greater job 

insecurity even in those roles that have been historically seen as ‘high-status’. Also, the 

ability of any system to accurately capture and classify new occupations is increasingly 

difficult given the speed at which new positions are created especially within those 

occupations concerned with new technologies and the eEconomy14 in general. Coupled 

with this, social class is increasingly seen as a deficient method of differentiating groups 

according to living standards and lifestyle (Bartley and Blane, 1994). The utility of 

occupation based classification schema is therefore increasingly problematic, particularly, 

when one considers the increasing variability and specification of occupations, coupled 

with the changing nature of the work contract which makes classification based on 

occupation ever more difficult. The debate on the efficacy of socio-economic status based 

on occupation is vast and it was beyond the scope of this thesis to examine the minutiae 

of the many viewpoints. However, as already stated its’ use is widely accepted and so we 

shall proceed with the above caveats in mind. 

6.5.2 Basic Deprivation Scale 

The basic deprivation scale used here (Whelan et al., 2007) attempts to capture the broad 

multi-dimensional aspects of deprivation. By taking this approach households are defined 

as deprived when they are considered marginalised on two aspects – income and basic 

deprivation. The multi-dimensional nature of the indicators included in the scale are 

clearly reflected in the domains from which information is captured including items 

related to food; heating; clothes; furniture; and being able to afford to engage in family 

and social life.  

 

 

                                                      
14 The Electronic Economy which primarily refers to industries within the technological sector.  
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The eleven items that make up the scale are as follows: 

1) Does your household eat meals with meat, chicken, fish (or vegetarian equivalent) at 

least every second day?  

2) Does your household have a roast joint (or its equivalent) at least once a week? 

3) Do household members buy new rather than second-hand clothes? 

4) Does each household member possess a warm waterproof coat? 

5) Does each household member possess two pairs of strong shoes?  

6) Does the household replace any worn out furniture?  

7) Does the household keep the home adequately warm?  

8) Does the household have family or friends for a drink or meal once a month?   

9) Does the household buy presents for family or friends at least once a year? 

10) Have you ever had to go without heating during the last 12 months through lack of 

money? (I mean have you had to go without a fire on a cold day, or go to bed to keep 

warm or light the fire late because of lack of coal/fuel?) 

11) Did you have a morning, afternoon or evening out in the last fortnight, for your 

entertainment (something that cost money)? 

For Items 1 through 9 respondents answered ‘yes’, ‘no, cannot afford’, or ‘no, other 

reason’. Details of other reasons were not recorded. Respondents were given a score of 1 

for each ‘yes’ response and 0 for each ‘no’ response, these were then added together to 

provide an overall score. The original authors of the scale suggested a threshold score of 

2+ whereby households are considered to be in deprivation if they report negatively to 

two or more of the eleven items listed above. These cut-offs were defined ‘so that in each 

case a significant, but variable, minority are above the deprivation cut-off point’. This 

approach was ‘consistent with the notion that multiple deprivation arises where excluded 

minorities overlap substantially’ (ibid: p.51). In choosing this threshold the authors found 

that one-in-seven of the sample from the 2004 European Survey on Income and Living 

Conditions (EU-SILC) used when designing the scale were found to be in basic deprivation. 

Given the recession of the Irish economy since then it is likely that this figure will have 

increased in the interim. Among the current sample 23.3% of households were 

considered to be in basic deprivation.  
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6.5.3 Neighbourhood socio-economic status 

As stated previously, as well as considering the influence of diet, physical activity, and 

sedentary behaviour on the BMI of nine-year-old children, of primary interest in this 

dissertation is the degree to which the neighbourhood in which the children live impacts 

behaviour. For example, are children from neighbourhoods with suitable areas in which 

to play more physically active with less sedentary pastimes compared to those from less 

advantageous areas? In order to investigate this it is necessary to include neighbourhood 

level indicators that allow us distinguish between different areas in terms of how their 

characteristics may advantage or disadvantage children.  

It was originally intended to include in the analysis a previously developed and tested 

neighbourhood deprivation index such as that designed by Haase and Pratschke (2012) or 

the SAHRU deprivation index devised in The Small Area Health Research Unit, Trinity 

College, Dublin. However, in order to use either of these solutions it would have been 

necessary to have access to an identifier of the Electoral Divisions15 (ED) in which the 

children lived. The anonymisation of identifiable information, including EDs, carried out 

by the Central Statistics Office prior to making Growing Up in Ireland data available meant 

it was not possible to link external sources of information, such as the above mentioned 

deprivation indices, to the Growing Up in Ireland data set. Helpfully, the Central Statistics 

Office provided Small Area Population Statistics (SAPS) on a number of domains which 

has afforded an opportunity for the development of a reliable indicator of neighbourhood 

socio-economic status. It is to the development of this indicator that we now turn.  

Based on the Census of Population 2006, the CSO developed eight SAPS variables for each 

of the 1,810 EDs from which participants were recruited for Growing Up in Ireland. In 

summary (details of each of the eight items are provided in Table 12) the SAPS items 

provided contained information on the population of all EDs in the following: age profile; 

economic status; social class; education; housing status; usual residence; family cycle; and 

place of birth.  

 

                                                      
15 Electoral Divisions (EDs) are the smallest legally defined administrative areas in the State for which Small 

Area Population Statistics (SAPS) are published from the Central Statistics Office. There are 3,409 such 

districts in the Republic of Ireland.   
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Table 12 Details of contents of SAPS data variables 

SAPS Variable Categories 

Age profile  

– Total population by age group 

00-14 years 

15-24 years 

25-44 years 

45-64 years 

65 years and over 

Economic Status  

– Principal Economic Status of the 

population aged 15 years and older 

At work 

Looking for first regular job 

Unemployed having lost or given up previous 

job 

Student 

Looking after home or family 

Retired 

Unable to work due to permanent sickness or 

disability 

Other 

Social Class  

– Total population household social class 

Professional workers 

Managerial and technical 

Non-manual 

Skilled manual 

Semi-skilled 

Unskilled 

All others gainfully occupied and unknown 

Education  

– Highest level of education for those who 

have ceased education and aged 15 years 

and older 

No formal education 

Primary education 

Lower secondary education 

Upper secondary 

Technical or vocational qualification 

Upper secondary and technical or vocational 

Non-degree 

Primary degree 

Professional qualification (degree status) 

Both degree and professional qualification 

Post-graduate certificate or diploma 

Post-graduate degree (masters) 

Doctorate (PhD) 

Not stated 
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SAPS Variable Categories 

Housing  

– Nature of occupancy of total population 

Owner occupied with mortgage 

Owner occupied no mortgage 

Buying from Local Authority 

Rented from Local Authority 

Rented from Voluntary Body 

Other rented – unfurnished 

Other rented – furnished 

Occupied free of rent 

Not stated 

Usual residence  

– Usually resident population aged one year 

and over by usual residence one year before 

Census Day, 2006 

Same address 

Elsewhere in County 

Elsewhere in Ireland 

Outside Ireland 

Family cycle  

– Nature of family units 

 

Family nucleus of husband and wife or 

cohabiting couple where wife is under 45 

years 

Family nucleus of husband and wife or 

cohabiting couple where wife is aged 

between 45 and 64 years 

Family nucleus of husband and wife or 

cohabiting couple where wife is aged 65 

years and over 

Family nucleus where oldest child is aged 0-4 

years 

Family nucleus where oldest child is aged 5-9 

years 

Family nucleus where oldest child is aged 10-

14 years 

Family nucleus where oldest child is aged 15-

19 years 

Family nucleus where oldest child is aged 20 

years and over 

Place of birth  

– Place of birth of usually resident 

population 

Ireland 

UK 

Other Countries 
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Of the above eight domains for which SAPS data was available, it was decided to only 

include the items that would best provide for the development of an index that can be 

argued to indicate neighbourhood socio-economic status. The four items chosen were: 

economic status (8 categories); social class (7 categories); education (14 categories); and 

housing (9 categories). 

Before discussing the development of the index it is important to include a note on the 

choice of data reduction technique. Both Principal Components Analysis (PCA) and Factor 

Analysis (FA) are data reduction techniques often used to develop indices of 

neighbourhood level socio-demographic and deprivation for use in statistical modelling 

(Messer et al., 2006; Haase and Pratschke, 2012). The main distinction between the two 

methods is that PCA calculates the total variance explained by the items included in the 

final construct, while FA computes the total amount of shared variance. Irrespective of 

the method used the factor16 loadings represent the correlation between individual items 

and the extracted factor. Here PCA was chosen ahead of FA as the data reduction 

technique because the aim was to seek out a summary of total ED-level variance 

explained by the SAPS variables, rather than a confirmation of any underlying factor 

structure comprised of the previously identified domains.  

All 38 individual items under the four selected domains (economic status, social class, 

education, and housing) were included in the first solution. While Bartlett’s test of 

sphericity (1954) [2(903)=520,133, p<0.001] showed that the correlations between items 

were sufficiently large for PCA, the initial solution had a Kaiser-Meyer-Olkin (KMO) 

measure of 0.58 which was unacceptably low (Kaiser, 1974). Inspection of the anti-image 

correlation matrix revealed that 19 of the 38 items included in this initial solution had an 

individual KMO below 0.5 and for this reason were removed from the analysis. 

The second solution attempted now contained the 19 remaining items (Economic status 

(3 categories), social class (5 categories), education (9 categories), Housing (2 categories). 

This time the KMO statistic was 0.946 which is considered ‘marvellous’ using Kaiser’s 

(1974) guideline, or ‘superb’ using Field’s (2009). Bartlett’s test of sphericity [2(171)= 

170,066, p<0.001] also showed that the correlations between items were sufficiently 

                                                      
16 As is common in the literature on data reduction techniques I have taken the liberty of using the terms 

‘factor’ and ‘component’ to mean the same thing and as such are they used inter-changeably here.  
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large for the PCA to be valid. Three components with an eigenvalue above 1 were initially 

extracted. The first of these components explained 58.5% of the total variance, followed 

by 11.4% and 5.5%. As the aim of this process was to design a single indicator of 

neighbourhood socio-economic status that explained as much of the total variance of the 

underlying items, it was decided to retain only the component that explained the highest 

amount of variance. The variable loadings ranged from 0.91 to -0.25). As can be seen 

from Table 13, the extracted factor contained information on four domains: social class, 

education, economic status, and housing tenure.   

Table 13 Factor loadings for PCA17  with Varimax rotation, SAPS variables 

Items included in the final solution Component 1 – 

Neighbourhood 

deprivation index 

Social Class – % of all population –  Professional workers  0.91 

Education – % of population aged 15 and over whose full-time 

education has ceased  –  Primary degree  

0.91 

Education – % of population aged 15 and over whose full-time 

education has ceased  –  Both degree and professional qualification  

0.89 

Education – % of population aged 15 and over whose full-time 

education has ceased  –  Lower secondary education  

-0.88 

Education – % of population aged 15 and over whose full-time 

education has ceased  –  Post-graduate degree (masters)  

0.87 

Education – % of population aged 15 and over whose full-time 

education has ceased  –  Professional qualification (degree status)  

0.87 

Education – % of population aged 15 and over whose full-time 

education has ceased  –  Post-graduate certificate or diploma  

0.86 

Education – % of population aged 15 and over whose full-time 

education has ceased  –  Primary education  

-0.83 

Social Class – % of all population –  Managerial and technical  0.82 

Social Class – % of all population –  Semi-skilled  -0.81 

Social Class – % of all population –  Unskilled  -0.79 

Social Class – % of all population –  Skilled manual  -0.76 

Education – % of population aged 15 and over whose full-time 

education has ceased  –  Doctorate (PhD)  

0.74 

Education Status – % of population aged 15 and over whose full-

time education has ceased  –  Non-degree  

0.70 

 -0.67 

                                                      
17 As only the largest factor was extracted there was no need for the solution to be rotated.  
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Items included in the final solution Component 1 – 

Neighbourhood 

deprivation index 

Economic Status – % of population aged 15 and over –  Unable to 

work due to permanent sickness or disability  

Economic Status – % of population aged 15 and over –  Unemployed 

having lost or given up previous job  

-0.59 

Housing – % of population living in permanent private households –  

Buying from Local Authority  

-0.59 

Housing – % of population living in permanent private households –  

Other rented - unfurnished  

0.38 

Economic Status – % of population aged 15 and over –  Looking for 

first regular job  

-0.25 

% of Variance explained 58.5% 

**Only statistically significant loadings (p<.05) are displayed 

Next the extracted factor was standardised to provide a score of ‘neighbourhood socio-

economic status’ with a mean of zero and standard deviation of one. The distribution of 

the new neighbourhood socio-economic status scores are shown in Figure 17.  
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Figure 17 The distribution of standardised neighbourhood socio-economic status variable  

A further examination of the factor loadings and scatter plots of the association between 

each of the 19 items and neighbourhood socio-economic status showed that higher 

neighbourhood socio-economic status scores were associated with neighbourhoods that 

had a higher proportion of professional workers social class; managerial workers social 
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class; primary degree education; both primary degree and professional qualification; 

post-graduate education at masters level; degree equivalent professional qualification; 

post-graduate certificate or diploma; PhD qualification; non-degree third level education; 

and finally unfurnished rented accommodation. The characteristics that were associated 

with lower scores on the new neighbourhood socio-economic status index were as 

follows:  a higher proportion of secondary level education only, and primary level 

education only; higher proportions of semi-skilled, un-skilled, and skilled manual social 

classes; higher proportions of unemployed, unable to work due to long-term sickness or 

disability, and looking for first job. Considering all of these factors it is clear that higher 

scores on the neighbourhood socio-economic status index are associated with more 

advantageous status’ within each of the four domains included. The final step taken in the 

development of this index was to calculate quartiles which enable direct comparisons 

between four different levels of neighbourhood socio-economic status to which 25% of 

the sample are assigned to each.  

6.6.3.1 Validity of the neighbourhood socio-economic status index 

While the newly created index is statistically sound, it is still important to examine its 

validity. To achieve this, a number of associations were tested to ensure that the new 

index could predict certain ‘criterion’ that we would expect. This is called criterion or 

predictive validity whereby the measure being validated is expected to be predictive of 

expected behaviours or characteristics. A slight variation of criterion validity is that of 

‘known-group comparison’ in which different groups are compared that are known to be 

high and low on the variable being measured. In this instance the groups refer to 

neighbourhoods rather than individual participants. A suitable test in this instance 

involved looking at the physical conditions of the neighbourhoods in which the children 

live. If differences in Primary Caregivers perceptions of their local environment can be 

differentiated by their neighbourhood socio-economic status than this supports the 

validity of the new measure. To this end, Figure 18 shows the percentage of Primary 

Caregivers who felt that four negative characteristics of their local physical environment 

were fairly or very common.  
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Figure 18 Primary Caregiver perception of the physical condition of their neighbourhood 

by neighbourhood socio-economic status index 

There is a clear neighbourhood socio-economic status gradient for each of the four items 

with those from lower neighbourhood socio-economic status areas in particular more 

likely to report that rubbish and litter; homes and gardens in bad condition; vandalism; 

and people being drunk or taking drugs in public were fairly or very common. In each 

instance the difference between groups was significant at the 0.001 level. Another benefit 

of this association in terms of the value of the newly developed construct lies in the fact 

that it lends support to its utility as a proxy measure for the physical environment in 

which children are situated. While Geographic Information Systems (GIS) spatial data 

containing information on objective indicators such as the availability of green spaces and 

other aspects of the physical attributes of neighbourhoods would of course be ideal, they 

were not available for the current study. However, it is proposed that the neighbourhood 

socio-economic status construct developed here provides a good approximation and can 

be considered at worst to be suggestive of a sliding scale of positive physical attributes of 

neighbourhoods. 

6.5.4 Physical activity indicator 

Rather than selecting any one indicator for the multivariate analysis presented in Chapter 

9 it was decided to apply a data reduction technique so that a better construct might be 

arrived at that may capture information from more than one domain of physical activity. 

It is to the development of this construct that we now turn our attention.  
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Four18 sedentary behaviour indicators and five physical activity indicators were subjected 

to Principal Components Analysis (PCA). The four sedentary behaviour indicators were: 

hours spent watching television; hours spent playing video games; using the computer; 

and reading for pleasure. The physical activity indicators were 60 minutes or more of 

moderate to vigorous activity; 20 minutes or more of hard physical activity; 20 minutes or 

more of light physical activity; frequency of playing sport; and frequency of taking 

exercise. Prior to performing the PCA the suitability of the items for factor analysis was 

assessed. The Kaiser-Meyer-Olkin value was .69, exceeding the recommended value of .6 

(Kaiser, 1974), and the Bartlett’s Test of Sphericity (Bartlett, 1954) reached statistical 

significance [2(36)= 7533, p<0.001], supporting the use of factor analysis. Three factors 

with Eigen values above 1 were initially extracted. These explained 24.7%, 15.2% and 

11.1% of the variance respectively. However Cattell’s (1966) Scree test suggested that 

only two factors should be extracted so for ease of analysis it was decided to extract only 

these two factors. After oblique rotation (Figure 19) these two factors explained a total of 

39.9% of the variance with Component 1 contributing 24.7% and Component 2 

contributing 15.2%. An orthogonal rotation was not applied so as to allow the two 

components to correlate with each other. This enables the use of the sedentary 

behaviour variable as an independent variable, while physical activity will be the outcome 

measure. Of course if the intention had been to use both components as predictor 

variables then an orthogonal solution would have been applied so as to avoid the issue of 

multi-collinearity which occurs when factors and too highly correlated with each other.  

                                                      
18 Hours spent doing homework was initially included however it had a non-significant factor loading 

coefficient (<0.1) so the PCA was conducted again containing the remaining nine items 
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Figure 19 Component plot for PCA analysis of physical activity and sedentary behaviours 

Table 14 shows the factor loadings (rotated) for the two components. Variables are 

ordered and grouped by size of loading to facilitate interpretation. As can be seen the 

first component loaded on the five physical activity items whereas the second loaded on 

the four sedentary items.  

Table 14 Factor loadings for PCA with Varimax rotation, physical activity and sedentary 

behaviour 

 Component 1 – 

Physical Activity 

Items 

Component 2 – 

Sedentary 

behaviour Items 

Number of days from last 14 - hard exercise 0.74  

How often Study Child takes exercise  0.65  

Number of days from last 14 - light exercise 0.64  

Number of days physically active 60+ minutes 0.63  

 How often Study Child plays sport  0.61  

Hours playing video games on average day  0.69 

Hours spent watching TV on average day  0.67 

Hours using the computer on average day  0.63 

Hours reading for pleasure on average day  0.31 

% of Variance explained 24.7% 15.2% 

**Only statistically significant loadings (p<.05) are displayed 
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As the factor scores are standardised scores they both have a mean of zero and standard 

deviation of 1. A mean plot for each of the two factors in terms of mean BMI are 

presented in Figure 20 and clearly shows the inverse relationship between physical 

activity and BMI with weight decreasing as physical activity scores increase, and the 

positive relationship between sedentary behaviour and BMI with BMI increasing as 

sedentary behaviour scores increase also.  

 

 

 

 

 

 

Figure 20 Mean physical activity and sedentary behaviour scores (CI.95) by BMI 

classification 

To complement the above analysis the Pearson correlation coefficient was calculated to 

further assess the strength of the association between the physical activity factor scores 

and BMI scores (rather than BMI categories). Physical activity was negatively correlated 

with BMI scores19 (r=-0.101, p<0.001) with a stronger correlation observed among boys 

(r=-0.102, p<0.001) compared to girls (r=-0.08, p<0.001). As we would expect the inverse 

was true of sedentary behaviour with a positive correlation observed (r=0.075, p<0.001), 

again though, the effect was stronger among boys (r=0.082, p<0.001) than girls (r=0.079, 

p<0.001). 

6.5.5 Developing an indicator of dietary quality 

A number of approaches were considered when it came to operationalising dietary 

quality based on the 20 food items reported by the children’s Primary Caregiver as having 

been consumed in the 24 hours previous to interview. The approaches taken reflect the 

                                                      
19 BMI scores rather than categories were used for calculating correlations. An inspection of the results of a 

Spearman’s rho correlation using the BMI categories returned substantively similar results.  
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methods employed by most published reports on the subject: diet indexes that represent 

dietary patterns and are scored in compliance with prevailing dietary guidelines; and data 

driven methods that use some form of data reduction technique such as cluster, factor, or 

latent class analysis (Kant, 2004).  

The first difficulty encountered arose from the fact that the items included in the survey 

did not constitute a full Food Frequency Questionnaire (FFQ) and therefore did not 

capture complete information on either portion sizes or frequency of consumption 

beyond whether the child had consumed the item once, more than once, or not at all. As 

portion size and frequency are key aspects of over eating this was not satisfactory. Due to 

this methodological limitation it was not possible to utilise the rich dietary 

recommendation established by the Food Standard Agency (2002). Nor was it possible to 

develop a dietary quality index in reference to the food composition tables developed by 

McCance and Widdowson (1997). If a full FFQ had been available the children’s diet could 

then have been assessed in terms of their total energy intake, the fat content of their diet 

and so on. Of course this would have resulted in a methodologically robust measure of 

dietary quality, but as this was not possible, alternative approaches had to be considered.  

The second approach considered involved an attempt to identify clusters of food types 

that may have been predictive of the three weight categories, in particular it was hoped 

to identify obesogenic foods. However, the techniques necessary to arrive at such a 

construct, namely a data reduction technique such as factor analysis or indeed latent 

class analysis to identify sub-groups of food items or of cases (children) failed to deliver a 

suitable solution. The central difficulty in applying either of these methods is that 

children, certainly in terms of 24 hour diet recall, do not eat only ‘good’ or only ‘bad’ 

foods. Therefore to take the case of factor analysis there was little by way of inter-item 

correlation between the individual food items on which data was available. A total food 

intake inventory was not taken and this constituted a major limitation. Also, the 

theoretical aim was not so much to identify clusters of good and bad foods but rather to 

identify foods consumed and proportions of same that might be associated with the 

children’s weight status and from this to develop an index of the children’s overall dietary 

quality.  
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In developing an index, a preliminary analysis was conducted in an attempt to objectively 

assess the impact of each food item on children’s weight – in other words the individual 

items were assessed in terms of their ability to predict weight status. However, it was 

found that items such as biscuits, and full fat cheese were in fact associated with lower 

prevalence of overweight and obesity. This of course is counter-intuitive as, taking full fat 

cheese as an example, one would expect this food to be associated with greater 

adiposity. Indeed cheese was recently the centre of much public discourse in Ireland with 

the Broadcasting Authority of Ireland (BAI, 2012) calling for a ban of cheese advertising 

aimed at children because of its high fat content. In instances such as this where 

supposed ‘bad’ foods appear to be associated with lower weight status in the current 

sample it may be that the diet of children whose parents recognise them to be 

overweight or obese have modified their food intake accordingly. For example, children 

who are recognised by their Primary Caregiver as obese may not be permitted to eat 

snack foods such as biscuits, doughnuts, cake, pie or chocolate. This being the case then 

the observation that eating these items is more prevalent among the healthy weight 

groups is not so surprising. All of this points to a bi-directional relationship between diet 

and obesity whereby particular foods are implicated in weight gain but equally weight 

status may in fact dictate to some degree what foods are eaten.  

A second aspect may be driven by a desire on the part of parents, if not the children 

themselves, to control the child’s weight status as is argued by the theory of the body 

conscious. Furthermore, the possibility of reporting bias cannot be completely ruled out 

whereby parents may have been keen to project a more favourable picture of their 

children’s diet especially in light of the media discussions centred on obesity levels among 

both adults and children manifested in many popular reality type television programmes. 

The full distribution of each food item in relation to the weight status of the children is 

presented in Appendix D. The consequence of the anomalies noted above was that it was 

deemed inappropriate to objectively classify foods as good or bad based on the direction 

of their association with weight status.  

It was therefore decided to develop a dietary quality index by means of applying a Dietary 

Quality Score (DQS).  The use of dietary quality indexes was the subject of a systematic 

review by Lazarou and Newby in 2011 whose evaluation included 84 papers that had 

employed a dietary quality index from 1980 to 2010. While most of the 84 papers 
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analysed were descriptive in nature, some assessed dietary quality in relation to socio-

demographic characteristics and health outcomes. Indicative of the variety of indexes 

utilised, the authors note 72 distinct indexes among the studies that met the inclusion 

criteria of their review. According to the authors, the main advantage of dietary quality 

indexes as a methodological tool compared to alternative empirical approaches such as 

cluster analysis is that it constitutes a more holistic assessment of dietary quality that is 

intuitively more meaningful to non-dietetic professionals. Similar to the Growing Up in 

Ireland study which used an amended version of the Sallis Amherst Questionnaire (Sallis 

et al., 2001), much of the research reviewed by Lazarou and Newby used either sub-scales 

or amended versions of previously developed questionnaires. Among those studies that 

examined socio-demographic correlates of dietary quality the most consistent 

associations reported were with children’s gender and age with both girls and younger 

children tending to have better quality diets. Family income was also regularly reported 

to be positively correlated with dietary quality with higher income associated with better 

diet. In terms of health outcomes, and BMI in particular, 13 of 22 papers (67%) that had 

included this aspect found a small inverse association with poorer dietary quality 

associated with higher BMI among children. This finding the authors point out is similar to 

those reported in studies that availed of more complete FFQs.   

Details of the score assigned to each item included in the development of the current 

DQS are presented in Table 15 and the distribution of each of the 20 food items by the 

children’s weight status is shown in Appendix D. Foods considered healthy, according to 

current standards, were scored as follows: ‘1’ for eaten once, ‘2’ for eaten more than 

once, and ‘0’ for not eaten at all. Foods that are believed to be unhealthy, were scored as 

follows: ‘1’ for eaten once ‘0’ for eaten more than once, ‘2’ for not at all.  
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Table 15 Classification of dietary items as ‘healthy’ or ‘unhealthy’  

 = Healthy foods ×=Unhealthy foods 

 Fresh fruit   Potatoes/ Pasta/ Rice 

 Fruit juice   Cereals 

 Meat / Chicken / Fish   Biscuits, doughnuts, cake, pie or 

chocolate 

× 

 Eggs   Cheese/yoghurt/ fromage frais × 

 Cooked vegetables   Low fat Cheese/ low fat yoghurt 

 Raw vegetables or salad   Water (tap water / still water/ 

sparkling water) 



 Meat pie, hamburger, hot dog, 

sausage or sausage roll 

×  Soft drinks / minerals / cordial / 

squash (not diet) 

× 

 Hot chips or French fries ×  Soft drinks / minerals / cordial / 

squash (diet) 

× 

 Crisps or savoury snacks ×  Full cream milk or full cream milk 

products 



 Bread   Skimmed milk or skimmed milk 

products 



Once the overall score was calculated with each of the 20 items included the statistical 

reliability of the new scale was assessed. The initial solution has a Cronbach’s α of 0.59 

which is considered comparatively low although above the level that would see it deemed 

unacceptable. An inspection of the ‘Cronbach’s α if deleted’ for each item showed that 

the internal reliability of the scale could be improved slightly by the removal of ‘skimmed 

milk and skimmed milk products’. Based on this information and the fact that there was 

little variability observed for this item with less than 15% of children reported to have 

consumed one or more items in this category, the item was removed and total scores for 

the 19 remaining items calculated. The resultant scale had a Cronbach’s α of 0.61 and 

inter-item correlations ranged from 0.08 to 0.4 with an average correlation of 0.2. The 

new scale was normally distributed and had a mean DQS score of 21.2 (median=21.0, Std. 

Dev=4.1) while scores ranged from a minimum of six to a maximum of 35.  Finally, tertiles 

were calculated so that children’s dietary quality could be classified as being low, 

medium, or high quality. Using this classification it was found that 34.0% (boys: 34.9%; 

girls: 33.2%; p>0.05) of children had poor quality diets; 37.4% (boys: 37.0%; girls: 37.8%; 

p>0.05) medium quality; and 28.6% (boys: 28.1%; girls: 29.0%; p>0.05) high quality. It is 

important to highlight that this classification allows for comparisons to be made in terms 
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of dietary quality within this sample and the population from which it is drawn only. It is 

not possible to make direct comparisons with external sources.  

Results of a bivariate multinomial regression with BMI the outcome variable and dietary 

quality the independent variable, showed that although there was no significant 

association between dietary quality and overweight there was with obesity. When 

compared to those with the highest dietary quality, boys with the lowest quality diet 

were 78% more likely to be obese. The association was stronger among girls with those 

classified as having a medium quality diet 112% more likely to be obese and those in the 

lowest dietary quality group 130% more likely. There was a suggestion of a dose response 

relationship for both boys and girls with the likelihood of obesity increasing as dietary 

quality decreased.  

6.6 Conclusion 

It is clear that measuring adiposity among children in non-clinical settings it not an easy 

task. The use of methods to directly measure percentage body fat is in the main 

prohibitively costly in terms of resources and are often overly-arduous for use among 

children. BMI has established itself as a widely accepted, and used, proxy measure of 

adiposity that provides a strong indicator of body fatness in children. While still 

questionable as a diagnostic tool, it has widespread support as a screening tool and its 

use in population surveys is immensely popular. While evidence demonstrating the 

association between childhood BMI levels and adverse health outcomes in adulthood is 

not, as yet, totally convincing, it has been shown conclusively that overweight and obese 

children are likely to become overweight or obese adults.  

Defining BMI thresholds for overweight and obese children is also problematic. Two types 

of classification system are generally in use: the first is population based distribution 

systems such as the WHO and CDC have devised that use national population data; the 

other is the IOTF system that tracks the trajectory of BMI from childhood to the accepted 

adult BMI cut-offs for overweight and obesity of  25kg/m² and 30kg/m² respectively. At 

present there are no suitable national reference data available for Ireland so the IOTF has 

been chosen as the classification system for use in this thesis to define overweight and 

obese. As well as this being a more representative system than those based purely on U.S. 

reference populations it is also more beneficial for making international comparisons.  
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Details were also provided in this chapter on the development of a Basic Deprivation 

Scale that was devised by the authors of Growing Up in Ireland. Furthermore, data 

reduction techniques were used to develop an indicator for neighbourhood level socio-

economic status as well as physical activity and sedentary behaviour. In constructing the 

first of these, a number of small area characteristics, provided in the Research Microdata 

File (RMF) were utilised. A similar technique was used to construct an indicator to 

measure physical activity and sedentary behaviour among the children which it was 

argued is a better indicator than those based on single items due to the fact that 

information was included from a number of domains. Finally, a dietary quality index was 

developed based on the battery of questions pertaining to the children’s diets included in 

the study. As both physical activity and diet are implicated in childhood overweight and 

obesity, these constructs were key outcome variables analysed in Chapters 9 and 10 

respectively, wherein factors at the individual, household, and neighbourhood level that 

were hypothesised to impact these behaviours were examined. 
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Chapter 7 – The socio-economic distribution of childhood overweight and 

obesity 

7.1 Introduction 

The aim of this chapter was to describe the distribution of childhood overweight and 

obesity in the Republic of Ireland and to establish whether the probable risk of 

overweight and obesity is socially structured. Specifically, the association between socio-

economic status, using a number of indicators, and the risk of overweight and obesity 

among a nationally representative cohort of nine-year-old children is examined. Results 

from this analysis then provides the basis for subsequent chapters which examine if there 

are discernible groups of children who experience greater disadvantage due to parental, 

household, and/or neighbourhood characteristics which conspire to result in an increased 

risk of overweight and obesity. Specifically, subsequent chapters examined whether the 

variation in the distribution of overweight and obesity according to socio-economic status 

can be explained by a similar patterning of behaviours and other exposures implicated in 

excess weight gain among children.  

The social determinants perspective of wellbeing and illness holds that health behaviour 

and health outcomes are heavily influenced by the social context in which they occur 

(Bennet et al., 2008) and views socio-economic status as a key construct. Socio-economic 

status has been widely used in attempts to capture the living standards of individuals, 

households, and groups. As discussed previously, the social class indicator used here is 

one based on occupation is therefore understood to be a measure of social-economic 

status rather than one of social status. As well as this mainstay socio-economic status 

indicator, income has also been used to determine the relative position of people and 

groups on the socio-economic hierarchy. The inclusion of both a measure of income and 

social class allowed for the influence of two explanatory approaches, materialist and 

psychosocial, to be assessed in terms of their ability to account for socially structured 

disparities in the distribution of childhood overweight and obesity. 

7.2 Socio-economic status and health     

Despite the recent rise to prominence of theories of consumption somewhat to the 

demise of class theory, social class is still of central importance (Tomlinson, 2003; 

Goldthorpe, 2007b; Scambler, 2008). Evidence for its centrality within the social sciences 
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is clear with the use of social-economic indicators remaining ubiquitous. The prominence 

of socio-economic status indicators, however measured, is long established and has 

consistently been used to demonstrate sometimes gross inequality in the wellbeing of 

populations according to social position. This has allowed researchers to provide evidence 

for the socially constructed nature of health and indeed mortality which exist broadly in 

line with differences in living standard (Chadwick, 1842 cf. Scambler, 2008; Townsend, 

1979; Farrell et al., 2008; Ward et al., 2009). The association between socio-economic 

status and health and illness does not of course imply causation, rather it reveals the 

socially stratified organisation of health differentials. The mechanisms by which this 

phenomenon comes into being are complex and multi-faceted, and proposed 

explanations for observed associations depend greatly on the specific context and indeed 

on how socio-economic status itself is constructed.        

Before proceeding it is worth making a distinction between what may be termed ‘risk 

indicators’ and ‘risk factors’. Risk indicators, such as socio-economic status, are 

characteristics for which there is an associated increased likelihood of an outcome, in this 

case childhood overweight and obesity. They are most useful when interested in 

identifying groups within a population that are most at risk of a given outcome and 

consequently allow for the targeting of interventions at individuals and groups who are 

particularly at risk. Risk factors on the other hand, for example, a diet high in calories, are 

traits or behaviours that impact directly on the outcome of interest and when modifiable 

can be targeted for positive change (Lioret et al., 2007). Drawing on this dichotomy, socio-

economic status indicators enable the identification of at risk groups, while an 

examination of risk factors enables the identification of the behaviours responsible for an 

increased risk of overweight and obesity to which identified groups are especially 

susceptible. Conceptually we can view the interaction between the two concepts as 

follows: socio-economic status indicators (risk indicators) associated with adiposity are 

considered to influence the behaviours (risk factors) which directly impact on children’s 

weight with materialist and psychosocial explanatory models providing distinct yet 

potentially complementary approaches to explaining causal pathways.   

Socio-economic inequalities in health status and mortality are well documented among 

both Irish adults (Balanda and Wilde, 2001; Barry et al., 2001; Morgan et al., 2009; Ward 

et al., 2009) and children (Institute of Public Health in Ireland, 2006; Layte and Clyne, 
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2010). More often than not, this unequal distribution of health is due not to unequal 

provision of health services but by a similarly unequal distribution of health behaviours or 

exposures. A major concern within public health circles, and one which often underlies 

the attendant discourse around childhood overweight and obesity, is that efforts to 

reduce inequalities in health outcomes may be neutered if current inequalities in the 

distribution of childhood overweight and obesity are not addressed. As many obese 

children will grow to be obese adults, the fear is that certain groups will again be 

burdened with the negative consequences of the condition thereby perpetuating existing 

inequality and undoing much of the work that has been done in identifying and 

addressing multiple risk factors particularly concerning Coronary Heart Disease (CHD).  

7.3 Socio-economic status and childhood overweight and obesity 

Moving onto studies that have looked specifically at the association between socio-

economic status and childhood overweight and obesity, a review of 144 articles on the 

relationship between socio-economic status and obesity by Sobal and Stunkard (1989) 

highlighted a lack of consensus on how socio-economic status is conceptualised, with 

studies using any or a combination of indicators including occupation, education, income, 

and others. In their review they found a particularly strong inverse relationship between 

socio-economic status and obesity among women, the relationship among children was 

less consistent with one third of studies reporting no association. While the authors found 

a great deal of between study variability, within studies there were largely uniform 

findings for boys and girls – in studies that found a significant inverse relationship 

between socio-economic status and obesity among girls they found similar among boys, 

whereas in studies that found no relationship for girls, none was found for boys either. As 

girls grow into adulthood, the inverse relationship became particularly strong. However, 

this was not replicated among boys. Though not addressed by the authors directly, this 

phenomenon does raise the interesting question of whether the socio-economic status 

one is born into, or the one individuals end up in at adulthood is the stronger determinant 

of adult obesity. Suggestive of the important role of socio-economic status at childhood, a 

longitudinal study from Finland has demonstrated that household social class during 

childhood had a long-term influence on BMI with social class differences observed at 1 

year, 14 years and 31 years. At each age there was an inverse relationship between social 

class and BMI (Laitinen et al., 2001). Shrewsbury and Wardle (2008) provide us with an 
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update of the work of Sobal and Stunkard having systematically reviewed 45 more recent 

studies that examined the relationship between socio-economic status and childhood 

adiposity. The findings of their study were similar to those of the earlier review with 42% 

of studies reporting an inverse relationship between socio-economic status and 

overweight/obesity, and 27% finding no association. Among studies that used parental 

education as their socio-economic status indicator 75% found an inverse association. 

Importantly not one of the 45 studies reported a positive association regardless of what 

socio-economic status indicator was used.    

For evidence of disparities in childhood overweight and obesity according to socio-

economic status it is most informative to look to the United Kingdom especially given the 

similarities between that jurisdiction and Ireland, and their having a more established 

record in conducting prospective cohort studies. Results from the Millennium Cohort 

Study (MCS) reported by Hawkins et al. (2009) found evidence of an inverse relationship 

between childhood overweight and socio-economic status, income, and parental 

education. Disappointingly the authors only reported the independent association having 

omitted socio-economic status from the adjusted models in which covariates were 

included. Therefore, it is difficult to draw any firm conclusions from their reported 

findings as to the strength or nature of the relationship. Other reports from the MCS 

failed to find a social patterning based on socio-economic status among pre-school 

children, with ethnicity a far stronger indicator (Hansen et al., 2010). The authors also 

observed only a weak association between income, and parental education and obesity. 

Similarly, a secondary analysis of cross-sectional data from the Health Survey for England 

1999 by Saxena et al (2004) failed to find significant differences in the prevalence of 

overweight and obesity across different social classes though like the MCS study, they did 

find large ethnic differences.     

The most comprehensive review of the role of socio-economic factors and overweight 

and obesity among children in the U.K. was conducted by Stamatakis and colleagues 

(2005 and 2010b) in their analysis of trends from 1974 to 2003 and 1995 to 2007. The first 

study included children aged 5-10 years from two nationally representative health 

surveys: the National Study of Health and growing (NSHG), and the Health Survey for 
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England (HSforE20). Their second review included children aged 2-10 years from the 

HSforE only. While the ethnic profile of the second sample is not clear from the published 

results, the first study included white children only. While ordinarily this might be seen as 

a disadvantageous omission for present purposes, particularly in light of the role of 

ethnicity reported by Hawkins et al. (2009) and Saxena et al. (2004), it is actually 

somewhat beneficial as the sample used for this dissertation is largely homogeneous in 

terms of ethnicity and in any case there was no differences between white ethnicity 

children and children of black (n=132) or Asian ethnicity (n=127) in their propensity to 

overweight and/or obesity (analysis not shown). Another feature of these studies which 

improves their comparability to the present one is that in the first case the authors used a 

measure of income and importantly, a social class indicator based on occupation which is 

similar to the one employed here. Unfortunately in both cases a dichotomous variable 

was used (highest 50% income vs. lowest 50%, and manual vs. non-manual social class) so 

the results may hide the extent of important social gradients. While the authors point to 

an accelerated increase in overweight and obesity up to 2004/5 with a levelling off 

thereafter, they also highlight that not all sections of society experienced this 

deceleration, with no sign of the upward trend abating among children from lower socio-

economic groups. The importance of this observation was emphasised in the authors call 

for ‘urgent action to tackle socio-economic inequalities in children’s health’ (Stamatakis et 

al., 2010a: 46).  

The inconsistent findings in studies that examined the relationship between socio-

economic status and adiposity in childhood may be due at least in part to the different 

indicators of socio-economic status used. For example, returning to the more recent 

review by Shrewsbury and Wardle (2008) they noted that 31 of the 45 studies included 

used only one indicator of socio-economic status; eleven reported two indicators; two 

reported three; and one included four indicators. This anomaly has led to calls from a 

number of quarters (Abramson et al., 1982; Berkman and Macintyre, 1997; Williams, 

1999; Wardle et al., 2002; Braveman et al., 2005; Shrewsbury and Wardle, 2008; 

Stamatakis et al., 2010a) for a re-appraisal of how socio-economic status is measured 

with many advocating the use of multiple indicators rather than only one. The inclusion of 

                                                      
20 This acronym was chosen so as not to confuse it with HSE meaning the Health Service 

Executive.  
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multiple indicators of socio-economic status provides a better opportunity to identify the 

mechanisms underlying disparities in specific health outcomes (Galobardes et al., 2007).  

7.4 Associations between socio-economic status and childhood overweight and obesity 

In this chapter issues concerning the validity of socio-economic status indicators is 

partially addressed by examining a number of such indicators, namely occupation, 

income, education and Principal Economic Status (PES), with a view to deciding on the 

most predictive indicator of the social distribution of overweight and obesity among the 

current sample. 

7.4.1 Social class 

Overall, 8.4% of the households surveyed in Growing Up in Ireland were professional 

workers; 33.9% managerial and technical; 19.2% non-manual; 16.9% skilled manual; 

11.2% semi- or un-skilled; and the all others gainfully employed and unknown group 

contained 10.3% of households. The social gradient21 of overweight and obesity can 

clearly be seen in Figure 21. This inverse relationship means that as we move down (from 

left to right) the social class hierarchy we see a marked increase in the prevalence of both 

overweight and obesity. Results from a bivariate multinomial regression (Table 17) that 

used professional workers as the reference category shows that skilled manual workers 

were 44% more likely to be overweight (OR = 1.44 CI.95 = 1.09-1.90, p<0.05) compared to 

professional households while children from households classified as semi- and un-skilled 

were 79% (OR = 1.79 CI.95 = 1.32-2.43, p<0.001) more likely to be overweight. The 

disadvantage associated with membership of lower social class groups was even starker 

when it came to obesity rates. Children from households classified as managerial and 

technical were more than twice as likely (OR = 2.40 CI.95 = 1.35-4.26, p<0.05) to be obese 

when compared to professional households. The risk associated with class membership 

increased progressively as we move down the social class hierarchy to the point where 

the semi- and un-skilled group were more than six times (OR = 6.45 CI.95 = 3.42-12.18, 

p<0.001) as likely to be obese compared to the reference group.  

                                                      
21 It should be remembered that the ‘unclassified’ group which appears to go against this trend is the least 

homogeneous of the categories consisting as it does of ‘All others gainfully occupied and unknown’ 

households, that is, those for whom it was not possible to classify correctly either due to a lack of 

information, or current and historical economic inactivity. 
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Figure 21 Percentage distribution of overweight and obesity among children by 

household social class 

7.4.2 Household type 

The size and type of family unit in which the children are situated was included in the 

analysis for a number of reasons. The number of parents and children in a family unit is 

hypothesised to impact directly on the distribution of economic and social resources 

(Hannan et al., 2013). This may have repercussions on dietary behaviours, such as family 

mealtimes, as well as physical activity. The nature of the family unit may also impact on 

parenting style and the parent-child relationship.  

Four distinct household types were considered: single parent with one or two children 

(11.4%); single parent with three or more (6.7%); couple with one or two children 

(35.1%); and couple with three or more children (46.8%). As family units consisting of two 

parents and three of more children was the largest group it was chosen as the reference 

category for the multinomial regression analysis. Results of the independent (bivariate) 

multinomial regression (Table 17) showed that children from families with fewer children 

(one or two) were more likely to be overweight than their peers from larger two parent 

families. This was true for both single parent (OR = 1.34 CI.95 = 1.04-1.71, p<0.05) and two 

parent families (OR = 1.36 CI.95 = 1.18-1.57, p<0.001). Larger two parent families were a 

protective factor against obesity with children from each of the three other groups at a 

significantly increased risk of obesity.  
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7.4.3 Primary Caregiver level of  education 

Overall, 3.2% of the Primary Caregivers surveyed had finished formal education before 

beginning the leaving certificate cycle which begins usually at age 16 years or 

thereabouts, 36.7% completed the leaving certificate or equivalent, 15.9% had a post-

leaving cert qualification below degree level, and 17.2% had achieved a third level degree 

of higher. As was the case with social class there was also a clear inverse relationship 

between education level, and overweight and obesity with lower education associated 

with a greater probability of both for children aged nine years (Figure 22).  

Results presented in Table 17 show that the risk of overweight was 25% (OR = 1.25 CI.95 = 

1.03-1.51, p<0.05) greater among children whose Primary Caregiver had completed the 

leaving certificate or equivalent and 45% (OR = 1.45 CI.95 = 1.17-1.80, p<0.001) greater for 

the lower secondary or less group compared to children of Primary Caregivers with a third 

level degree or higher qualification. There was no significantly increased risk for the non-

degree post leaving certificate group.   

 

Figure 22 Percentage distribution of overweight and obesity by Primary Caregiver level of 

education 

The distribution of overweight and obesity according to Primary Caregiver education 

presented in Figure 22 and Table 16 shows that the gradient is maintained among both 

obese boys and girls. However, the pattern is not as clear cut in terms of overweight with 

the highest percentage of overweight observed among boys whose’ Primary Caregiver 

had completed the leaving certificate or equivalent (18.7%). While for girls the highest 

prevalence of overweight was among those whose Primary Caregiver had lower 
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secondary or less education (26.1%), however the gradient observed among the obese 

group was not replicated with 22.8% of girls overweight in the non-degree group 

compared to 20.2% in the leaving certificate or equivalent group and 18.8% in the group 

whose Primary Caregiver had completed a third level degree or higher.   

7.4.4 Principal Economic Status (PES) 

Unsurprisingly, given the age profile of parents in the sample and the fact that Primary 

Caregivers in the sample were predominantly the child’s mother, only a very small 

proportion of the sample (<1%) reported that they were unemployed or retired while a 

further 4.3% reported being engaged in full-time education. The majority of Primary 

Caregivers were at work or training (56.1%) while the remaining 39% were engaged full-

time in home duties. Although a higher percentage of children whose Primary Caregiver 

was at work or training were overweight compared to the other groups, and a higher 

percentage of obesity seen in the home duties group (Figure 23). Results from a 

multinomial regression analysis, presented in Table 17, show that there was no significant 

association between PES and childhood overweight or obesity. 

 

Figure 23 Percentage distribution of overweight and obesity by Principal Economic Status 

of Primary Caregiver 

7.4.5 Household income 

While income and social class both capture aspects of socio-economic position and are 

often highly correlated one does not necessarily determine the other. That said income 

can be considered an indicator of class relations as it is most often related to a person's 

occupation and level of education, and the advantage and disadvantage that these entail 
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(Galobardes et al., 2007). The income measure used here was equivalised or weighted to 

account for differences in the size and composition of family each household. This 

procedure was done by the Growing Up in Ireland study team at the ESRI using the 

modified Organisation for Economic Co-Operation and Development (OECD22) 

equivalence scale. Accordingly, a weight of 1 applied to the first adult household member, 

0.66 to each subsequent adult (aged 14+ years living in the household) and 0.33 to each 

child (aged less than 14 years). These weights were then summed to produce the 

households’ equivalised size, that is, the size of the household in adult equivalents. 

Household equivalised income was then calculated as disposable income divided by 

equivalised household size, where disposable income is gross income less statutory 

deductions for income tax and social insurance contributions. As is often the case with 

large scale surveys there was a large amount of missing information on income. To 

address this, the ESRI imputed income values for the missing cases using the Multiple 

Imputation UVIS program23 implemented in Stata by Royston (2004). This command 

imputes missing values for a single variable as a function of several covariates (Royston, 

2004). Income was imputed for the missing cases based on the highest level of education 

of both the Primary and Secondary Caregivers; household social class; mother’s age; 

housing tenure; the smoking status of the Primary Caregiver; whether or not the Primary 

Caregiver was born in Ireland; the principal economic status of both the Primary and 

Secondary Caregivers; and finally household composition. This resulted in only 52 or 

0.06% of the total sample having inadequate income information which meant they were 

not included in the subsequent analysis.  

The mean equivalised income was €19,043 (median=€16,755; SD=12,413). For analysis 

purposes household equivalised income were presented as quintiles. As shown in Figure 

24, there was no clearly discernible pattern in the distribution overweight according to 

income while there was a clear negative association between income and obesity with 

prevalence rates decreasing as income increased. Results from the bivariate multinomial 

regression (Table 17) support this observation with no significant association found for 

overweight. Taking the highest income quintile as the reference category it was found 

                                                      
22Available at www.oecd.org/social/familiesandchildren/35411111.pdf [Accessed August 2012] 

23 UVIS (Royston, 2004) is a user written command to perform multiple imputation in Stata 9 and higher. It 

precedes the implementation of the ‘mi’ multiple imputation command in Stata 11 and higher.   
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that children from households with lower equivalised incomes were significantly more 

likely to be obese compared to those from the highest quintile. The risk of obesity was 

highest among those in the lowest income quintile with these children more than twice as 

likely as those in the highest to be obese (OR = 2.39 CI.95 = 1.57-3.63, p<0.001). The role, if 

any, income plays in determining behaviours that are believed to directly impact weight 

status, such as physical activity and diet, is addressed in detail in subsequent chapters.   

 

Figure 24 Percentage distribution of overweight and obesity by household equivalised 

income quintiles 

7.4.6 Neighbourhood socio-economic status 

Details of the development of the neighbourhood socio-economic status index used 

throughout this dissertation were provided in Chapter 6. To recap briefly, principal 

components analysis was used to create an index based on a number of characteristics of 

the Electoral Division in which the children live. The four neighbourhood characteristics 

included were: economic status (8 categories); social class (7 categories); education (14 

categories); and housing (9 categories). This procedure resulted in a standardised (mean = 

0, variance = 1) measure that was argued to represent the socio-economic status of each 

neighbourhood. This standardised measure was divided into quartiles to allow for 

comparison between groups. Results from the unadjusted multinomial regression showed 

that children from the most disadvantaged neighbourhoods (lowest and second lowest 

quartile) were significantly more likely than those from the highest neighbourhood socio-

economic status quartile to be obese. For those in the lowest quartile the increased odds 
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was 2.68 (CI.95 = 1.79-4.01, p<0.001) while those from the second lowest quartile were 

also more likely to obese (OR = 2.00 CI.95 = 1.34-2.98, p<0.001). 

7.5 Maternal BMI 

Maternal BMI is an established predictor of childhood obesity with children of overweight 

or obese mothers more likely to be overweight or obese. Therefore any attempt to 

understand the factors which impact childhood overweight and obesity is considerably 

weakened if maternal weight status is ignored (Danielzik et al., 2002; Stettler et al., 2002; 

Bergmann et al., 2003; Whitaker, 2004; Li et al., 2009). The mechanism by which parental 

weight influences that of the child is multi-faceted and is an expression of both shared 

genes and, of greatest import to the current study, shared environment and the 

intergenerational transmission of health behaviours (Rimal, 2003) with, for example, 

healthy or otherwise eating practices being passed from parents to children. 

Maternal BMI was calculated from measured height and weight and widely accepted 

adult cut-offs were used with BMI >= 25.0kg/m² and less than 30.0kg/m² defined as 

overweight; and BMI >= 30.0kg/m² defined as obese. Overall almost one-in-three 

mothers interviewed were overweight and a further 19.9% were obese.  As shown in 

Table 16 the children of overweight and obese mothers were more likely to be both 

overweight and obese with 21.4% of the children of overweight mothers, and 27.2% of 

obese mothers overweight compared to 14.6% among healthy mothers. The 

corresponding figure for obesity was 7.8% and 13.1% compared to 2.6% of the children of 

healthy weight mothers. Results of the unadjusted multinomial regression (Table 17) 

showed that children whose mothers were overweight at time of interview were 1.72 (OR 

= 1.72 CI.95 = 1.45-2.04, p<0.001) times more likely to be overweight and 3.5 (OR = 3.51 

CI.95 = 2.55-4.84, p<0.001) times more likely to be obese compared to the children of 

healthy weight mothers. The risk of overweight (OR = 2.58 CI.95 =2.11-3.15, p<0.001) and 

obesity (OR = 6.96 CI.95 = 4.95-9.78, p<0.001) for children whose mother was obese was 

even greater. 



 152  

 

Table 16 Prevalence of overweight and obesity among boys, girls, and total sample by socio-economic indicators and maternal BMI 

 

Boys Girls Total 

Healthy Overweight Obese Healthy Overweight Obese Healthy Overweight Obese 

% % % % % % % % % 

Household Social Class 

Professional  81.8 16.1 2.1 82.0 15.9 2.1 82.0 15.9 2.1 

Managerial  and Technical 79.1 16.3 4.6 73.8 21.2 4.9 76.6 18.6 4.7 

Non-manual 77.0 17.9 5.1 68.2 23.2 8.5 72.7 20.5 6.8 

Skilled manual 75.3 17.1 7.6 67.8 23.2 8.9 71.7 20.1 8.3 

Semi and unskilled 71.6 19.5 8.9 61.6 25.8 12.7 66.0 23.0 11.0 

Unclassified 81.1 14.0 4.8 69.1 19.4 11.5 74.7 17.0 8.3 

N 3,085 658 195 3,005 878 272 6,090 1,536 467 

Household type 

Single parent  1/2 children 75.5 16.9 7.6 66.3 25.2 8.5 70.7 21.2 8.1 

Single parent 3+  children 80.8 13.3 5.9 65.9 20.7 13.3 73.1 17.1 9.7 

Couple  1/2 children 74.8 19.3 5.9 66.9 24.3 8.8 71.0 21.7 7.3 

Couple 3+  children 80.4 15.0 4.6 73.9 20.1 6.0 77.4 17.4 5.2 

N 3102 659 197 3018 886 274 6120 1545 471 
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Boys Girls Total 

Healthy Overweight Obese Healthy Overweight Obese Healthy Overweight Obese 

% % % % % % % % % 

Primary Caregiver level of education 

Lower secondary or less 77.0 15.5 7.4 62.5 26.1 11.4 69.4 21.1 9.5 

Leaving cert 76.2 18.7 5.2 72.7 20.2 7.1 74.5 19.4 6.1 

Non-degree 79.3 15.6 5.1 70.9 22.8 6.4 75.4 18.9 5.7 

Degree or higher 81.9 15.0 3.1 78.0 18.8 3.2 80.1 16.7 3.2 

N 3,102 659 197 3,018 886 274 6,120 1,545 471 

Principal Economic Status 

Education 82.0 12.7 5.3 71.3 25.3 3.3 77.6 18.3 4.1 

Work/training 77.0 18.0 5.0 69.8 22.3 7.9 73.5 20.1 6.4 

Unemployed / retired 82.1 14.3 3.6 80.0 15.0 5.0 80.0 16.0 4.0 

Home duties 78.9 15.0 6.1 70.0 21.9 8.1 74.5 18.4 7.1 

N 3,101 659 197 3,017 884 274 6,118 1,543 471 

Income 

Lowest 66.1 22.8 11.2 78.9 14.4 6.7 72.4 18.6 9.0 

2nd 69.9 23.2 6.9 78.3 16.9 4.8 74.2 20.0 5.9 

3rd 70.7 22.5 6.9 76.3 18.5 5.2 73.5 20.5 6.0 
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Boys Girls Total 

Healthy Overweight Obese Healthy Overweight Obese Healthy Overweight Obese 

% % % % % % % % % 

4th 72.3 20.8 6.9 76.8 17.2 5.9 74.6 19.0 6.4 

Highest 74.8 20.8 4.4 79.1 17.2 3.7 77.2 18.8 4.0 

N 3,086 656 196 3,001 879 272 6,087 1,535 468 

Maternal BMI 

Normal 86.2 11.6 2.2 79.1 17.9 2.9 82.8 14.6 2.6 

Over weight 74.4 18.9 6.6 67.0 24.0 9.0 70.7 21.4 7.8 

Obese 64.3 25.3 10.4 55.2 29.1 15.8 59.8 27.2 13.1 

N 2,958 615 181 2,850 822 251 5,808 1,437 432 

Neighbourhood socio-economic status (quartiles) 

Lowest  76.5 15.6 7.9 66.0 23.5 10.5 76.5 15.6 7.9 

2nd 76.8 17.4 5.8 70.7 20.6 8.7 76.8 17.4 5.8 

3rd 79.3 16.3 4.4 72.0 22.2 5.8 79.3 16.3 4.4 

Highest 80.0 17.1 3.0 73.0 22.3 4.7 80.0 17.1 3.0 

N 3,102 659 197 3,018 886 274 6,120 1,545 471 
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7.6 Modelling the association between socio-economic status and childhood 

overweight and obesity 

Two adjusted multinomial regressions were conducted next. The first model (Model 1) 

contained the child’s gender, the household socio-economic status risk indicators, along 

with the neighbourhood socio-economic status construct developed in Chapter 6. 

Maternal BMI was subsequently included and a second adjusted model (Model 2) 

developed. The full results of each model are presented in Table 17. 

7.6.1 Model 1- household characteristics 

Overall, the first model was significant with a pseudo R2 of 0.024 (χ2(44)=182.1, p<0.001). 

Children from smaller household units tended to be at an increased risk of both 

overweight and obesity. Children from single parent families with one or two children 

only were 36% more likely to be overweight (OR = 1.36 CI.95 = 1.01-1.82, p<0.05) than 

those from two-parent families with three or more children.  Similarly, children from 

small two-parent family units, that is one or two children only, were also at an increased 

risk of both overweight (OR = 1.31 CI.95 = 1.12-1.53, p<0.001) and obesity (OR = 1.51 CI.95 

= 1.19-1.93, p<0.001). In terms of social class, children from households classified in the 

semi- and un-skilled social class group were 60% more likely to be overweight (OR = 1.60 

CI.95 = 1.12-2.27, p<0.05) compared to those from the professional managers group. 

Starker social class differences were apparent when obesity was considered with a two- 

to four-fold increased likelihood of obesity for groups outside of the professional 

managers’ class.  Low Primary Caregiver education was also a significant risk indicator. 

Compared to children whose Primary Caregiver had acquired a third level degree or 

higher award, children whose Primary Caregiver had lower secondary education or less 

were 34% (OR = 1.34 CI.95 = 1.04-1.72, p<0.01) as likely to be overweight and had a 98% 

increased likelihood of obesity (OR = 1.98 CI.95 = 1.24-3.16, p<0.05). Lower household 

income was also associated with an increased likelihood of obesity with those from the 

lowest income quintile (OR = 2.39 CI.95 = 1.57-3.63, p<0.001) in particular, more likely. 

Finally, living in a low socio-economic status neighbourhood as defined by the construct 

developed in Chapter 3 was also associated with an increased risk of obesity. In particular, 

children from the lowest (OR = 1.86 CI.95 = 1.20-2.88, p<0.01) and second lowest (OR = 

1.58 CI.95 = 1.04-2.42, p<0.05) neighbourhood socio-economic status quartiles had a 



156  

 

significant increased risk of obesity compared to children from the most advantaged 

neighbourhood.  

7.6.2 Model 2 – household characteristics and maternal BMI 

The second model was significant with a Pseudo R2 of 0.056 (χ2(48)=374.33, p<0.001). 

Given the established association between maternal weight status, childhood obesity, 

and socio-economic status, maternal BMI was included in the second model so as to 

control for any confounding effect resulting from the fact that overweight and obesity 

among adults is more prevalent in lower social class groups (Morgan et al., 2008). The 

association between maternal BMI and child overweight and obesity remained strong in 

this adjusted model. Similarly, girls remained at a higher risk of overweight and obesity 

than boys even controlling for socio-demographic characteristics and maternal weight 

status. Both PES and income remained non-significant, however the inclusion of maternal 

BMI had a noticeable impact on a number of the other indicators included. Children from 

households with fewer children remained at an increased risk of overweight and obesity. 

In the newer model children from single parent families with three or more children were 

now also at an increased risk of obesity (OR = 2.04 CI.95 = 1.15-3.60, p<0.05). This 

association was not apparent when maternal BMI was not controlled for.  

Children from households belonging to the semi- and un-skilled social class stratum were 

3.9 (CI.95 = 3.86-7.87, p<0.001) times more likely to be obese than those in the 

professional managers group when maternal BMI was included as a covariate. This was 

slightly lower than the Odds Ratio of 3.96 reported in the first model which did not 

include maternal BMI. Overall the effect of social class in this model was less than in the 

unadjusted bivariate association which suggests that some, but not all, of the variation of 

obesity observed in social class was explained by other socio-demographic factors, the 

children’s gender, and maternal BMI.  

Differences in the likelihood of obesity according to Primary Caregiver level of education 

were more marked than previously when maternal BMI was included. For each level of 

education below third level degree there was a two-fold increase in the likelihood of 

obesity. The effect of neighbourhood socio-economic status lessoned somewhat in Model 

2, although children from the lowest neighbourhood socio-economic status quartile 
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remained at a significant increased risk of obesity (OR = 1.86 CI.95 = 1.20-2.89, p<0.05) 

when compared to children from the most advantaged areas.    

In summary, girls, children from semi- and un-skilled social class households, and children 

whose mothers were overweight or obese had an increased risk of overweight. Girls, 

children from families other than those with two parents residing and three or more 

children, lower social class households, lower Primary Caregiver levels of education, and 

those whose mothers were overweight or obese had an increased risk of overweight and 

were significantly more likely than their peers to be obese at age nine.  

It is important to emphasise the fact that the influence of these risk indicators is far 

stronger on obesity which indicates that the inequality observed in the distribution of BMI 

is particularly apparent at the upper end of the weight scale, the point at which adverse 

social, psychological and health effects are most likely to be problematic. This group are 

also the more likely to maintain their overweight status into adulthood, the implication of 

which are well documented.  
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Table 17 Risk of overweight and obesity by socio-economic status indicators and maternal BMI  

 Independent associations Model 1 Model 2 

 Overweight Obese Overweight Obese Overweight Obese 

 OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 

Gender     

Male Reference category 

Female 1.49 (1.30-1.72)*** 1.60(1.27-2.02)*** 1.42 (1.23-1.63)*** 1.47 (1.17-1.86)*** 1.42 (1.23-1.64)*** 1.49 (1.17-1.89)*** 

Household type      

Single  1/2 children 1.34 (1.04-1.71)* 1.68 (1.15-2.45)* 1.36 (1.01-1.82)* 1.49 (0.96-2.31) 1.47 (1.09-1.97)** 1.70 (1.09-2.67)* 

Single 3+  children 1.04 (0.71-1.54) 1.96 (1.17-3.30)** 1.17(0.77-1.80) 1.76(0.99-3.14) 1.26(0.82-1.95) 2.04(1.15-3.60)* 

Couple  1/2 

children 
1.36 (1.18-1.57)*** 1.52 (1.18-1.95)*** 1.31 (1.12-1.53)*** 1.51(1.19-1.93)*** 1.32 (1.13-1.55)*** 1.59(1.24-2.03)*** 

Couple 3+  children Reference category 

Household Social Class      

Professional  Reference category 

Managerial &  tech’ 1.25 (0.97-1.61) 2.40 (1.35-4.26)** 1.16 (0.88-1.52) 1.96 (1.09-3.51)* 1.16 (0.88-1.52) 2.00 (1.10-3.64)* 

Non-manual 1.44 (1.11-1.88)** 3.61 (1.96-6.64)*** 1.23 (0.91-1.67) 2.26 (1.19-4.30)* 1.17 (0.86-1.59) 2.10 (1.10-4.02)* 

Skilled manual 1.44 (1.09-1.90)** 4.49 (2.43-8.31) *** 1.35 (0.97-1.88) 3.08 (1.60-5.95)*** 1.32 (0.95-1.84) 2.94 (1.49-5.79)** 

Semi- and unskilled 1.79 (1.32-2.43)*** 6.45(3.42-12.18)*** 1.60 (1.12-2.27)* 3.96 (1.96-8.02)*** 1.55 (1.09-2.21)* 3.86 (1.89-7.87)*** 
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 Independent associations Model 1 Model 2 

 Overweight Obese Overweight Obese Overweight Obese 

 OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 

Unclassified 1.16 (0.80-1.69) 4.32 (2.16-8.64) *** 1.01 (0.62-1.62) 2.24 (0.96-5.27) 0.94 (0.58-1.53) 2.00 (0.84-4.76) 

Primary Caregiver education      

Lwr secondary or <  1.45 (1.17-1.80)*** 3.47 (2.31-5.21)*** 1.34 (1.04-1.72)** 1.98 (1.24-3.16)* 1.28 (0.99-1.65) 1.90 (1.20-3.02)** 

Leaving certificate 1.25 (1.03-1.51)* 2.08 (1.38-3.13)*** 1.18 (0.95-1.47) 1.54 (1.00-2.39) 1.18 (0.94-1.46) 1.61 (1.06-2.47)* 

Non-degree 1.20 (0.97-1.47) 1.92 (1.22-3.02)** 1.17 (0.94-1.45) 1.56 (0.98-2.49) 1.16 (0.93-1.44) 1.62 (1.03-2.56)* 

Degree or higher Reference category 

Primary Caregiver Principal Economic Status      

Education 0.87 (0.51-1.47) 0.62 (0.21-1.80) 0.90 (0.51-1.60) 0.54 (0.18-1.56) 0.89 (0.50-1.56) 0.55 (0.19-1.63) 

Work/training Reference category 

Unemployed/retired 0.70 (0.28-1.73) 0.44 (0.15-1.30) 0.82 (0.30-2.21) 0.45 (0.14-1.46) 0.78 (0.28-2.15) 0.36 (0.10-1.34) 

Home duties 0.91 (0.78-1.05) 1.08 (0.86-1.38) 0.87 (0.72-1.04) 0.85 (0.64-1.14) 0.87 (0.72-1.05) 0.86 (0.64-1.16) 

Household income       

Lowest  1.06 (0.86-1.31) 2.39 (1.57-3.63)*** 0.94 (0.73-1.22) 1.19 (0.74-1.90) 0.84 (0.64-1.09) 0.95 (0.59-1.53) 

2nd 1.11 (0.89-1.39) 1.51 (0.98-2.33) 0.99(0.78-1.26) 0.87(0.54-1.41) 0.93(0.73-1.18) 0.77 (0.47-1.25) 

3rd  1.15 (0.93-1.43) 1.58 (1.04-2.42)* 1.01(0.80-1.27) 0.98 (0.62-1.55) 0.94 (0.74-1.19) 0.84 (0.53-1.34) 

4th  1.05 (0.84-1.30) 1.65 (1.05-2.60)* 0.94 (0.76-1.17) 1.16 (0.73-1.84) 0.87 (0.70-1.09) 1.00 (0.62-1.60) 
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 Independent associations Model 1 Model 2 

 Overweight Obese Overweight Obese Overweight Obese 

 OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 

Highest Reference category 

Neighbourhood socio-economic status      

Lowest  1.09 (0.89-1.34) 2.68 (1.79-4.01)*** 0.95(0.77-1.17) 1.86 (1.20-2.88)** 0.94 (0.76-1.15) 1.86 (1.20-2.89)* 

2nd 1.01 (0.83-1.24) 2.00 (1.34-2.98)** 0.93 (0.76-1.14) 1.58 (1.04-2.42)* 0.89 (0.73-1.10) 1.52 (0.99-2.34) 

3rd 1.02 (0.83-1.25) 1.40 (0.91-2.16) 0.92 (0.75-1.12) 1.16 (0.73-1.84) 0.91 (0.74-1.11) 1.15 (0.72-1.82) 

Highest Reference category 

Maternal BMI      

Normal Reference category 

Overweight 1.72 (1.45-2.04)*** 3.51 (2.55-4.84)*** --- --- 1.72 (1.45-2.04)*** 3.33 (2.41-4.61)*** 

Obese 2.58 (2.11-3.15)*** 6.96 (4.95-9.78)*** --- --- 2.60 (2.11-3.19) *** 6.46 (4.60-9.06)*** 

Missing 1.68 (1.21-2.33)*** 4.61 (2.84-7.49)*** --- --- 1.61 (1.15-2.25)*** 4.53 (2.76-7.43)*** 

N Individuals --- --- 8,043 8,043 

Wald chi2 --- --- χ2(44)=182.1; p<0.001 χ2(50)=362.01; p<0.001 

Log pseudo 

likelihood 
--- --- 

-5539.0257 -5369.6264 

Pseudo R2 --- --- 0.024 0.054 

* p<0.05; ** p<0.01; *** p<0.001 
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7.7 Potential interactions between socio-economic indicators 

Braveman et al. (2005) highlighted the reluctance of researchers to include education and 

income together in analysis, often out of a desire to avoid encountering collinearity which 

is a situation where two independent variables are highly correlated with each other 

which in turn can lead to erroneous coefficient estimates. Technically the correlation 

between income and education, while usually present, is not always strong enough for 

collinearity to be an issue. In reality the relationship between the two is more nuanced 

than might be assumed and earnings can vary greatly with any given level of education 

depending on a number of other factors such as particular occupation, age, ethnicity, and 

as continuing pay differentials show, gender. With this in mind further multinomial 

regressions were conducted in order to examine four possible interaction terms (social 

class by education; social class by income; education by income; social class by education 

by income). The interaction of income and social class was not significant (p=0.8); nor was 

education by social class (p=0.495); the interaction of education and income was 

significant for obesity (p<0.001) and overweight (p<0.05). The interaction of the three 

variables (income, education, and social class) was also not significant (p=0.931). This tells 

us that even though the three independent variables of interest are correlated with each 

other, the combination of pairs of them do not appear to predict a significant amount of 

variance in the distribution of either overweight or obesity with the exception of 

education and income.  

7.8 Discussion 

The aim of this chapter was to describe the distribution of childhood overweight and 

obesity and to examine whether the probable risk of overweight and obesity is socially 

structured. To this end a number of indictors of socio-economic position were examined 

with regard to their association with the probability of overweight and obesity among the 

sample. Among these indicators, the social class schema used, while based on occupation, 

is understood to be both a socio-cultural and economic entity (Goldthorpe, 2007b: 135). 

While there is some inconsistency in the literature, the weight of evidence supports the 

hypothesis that there is a socio-economic gradient in the distribution of childhood 

overweight and obesity with an increased risk of obesity in particular among less 

advantaged groups. Of the indicators analysed here, social class had the strongest 
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independent association on overweight and obesity with a pseudo R2 of 0.009 (p<0.001). 

This was followed by education (R2=0.007, p<0.001), and income (R2=0.003, p<0.05), 

while PES had no significant effect (p=0.344).  

While there was a significant independent association between household equivalised 

income and obesity, this effect was no longer present in the adjusted models. This 

demonstrates there are factors beyond household economic resources behind the social 

gradient observable in childhood overweight and obesity. An examination of the 

standardised coefficients in the full model further confirmed the dominance of social 

class, particularly with regard to obesity although the patterning of the associations 

observed between social class and the risk of obesity in particular was somewhat 

explained by the inclusion of maternal BMI in the analysis. One potential explanation for 

the dominance of the social class effect above that of income is that social class, often 

being the more stable of the two, may better capture the longer term social position of 

individuals and groups. It could now be argued that social class be used as the preferred 

indicator of socio-economic status, however, this would be an overly simplistic conclusion 

to draw and would require that we ignore the advice of others, who as noted earlier, have 

advocated the use of more than one measure of socio-economic status in research 

(Braveman et al., 2005). So although social class was the strongest socio-economic 

predictor of overweight and obesity we cannot ignore the fact that aspects of socio-

economic status other than occupation may still play an important role in shaping the 

behaviours which we hold in some part responsible for childhood overweight and obesity. 

This approach is cognisant of the fact that the causal pathways leading to overweight and 

obesity are heterogeneous and so the possible role of other indicators cannot be ignored. 

For example, social class, if we take a strictly Bourdieusian approach may be seen to 

dictate familial and therefore child decisions around physical activity pursuits, however, 

this would imply that households from a given social strata are largely homogeneous in 

this respect. Advocating habitus as determining the behaviours of groups would also 

require that we ignore the reality that even if a family chooses a beneficial course of 

action they may be constrained from pursuing their chosen course due to financial 

constraints which would be better indicated by a measurement of income rather than 

social class or social status – ditto for dietary behaviour. In both these instances the 
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mechanism by which social class, income and education mediate or moderate the 

behaviour of interest will not necessarily be shared among the three. Consequently, all 

three indicators of socio-economic status were included in the analyses presented in the 

remaining chapters. Braveman et al. (2009) also highlighted the importance of including 

neighbourhood level indicators as well as those at the household and individual level. 

With this in mind, the neighbourhood socio-economic status indicator for which a small 

association with childhood obesity was found was also included where appropriate in 

subsequent chapters particularly in instances where the effect of the characteristics of 

the neighbourhood in which children live is of interest with regard physical activity and 

the local food environment.   

The risk indicators examined above have a greater impact on the probability of obesity 

than overweight. This is supported by results from Germany and elsewhere that show 

that a number of risk factors, including weaning and television viewing, cause greater 

movement in the upper range of the BMI distribution (Beyerlein et al., 2011). This 

observation provides support for the separate analysis of overweight and obesity which is 

the approach taken here. However, it must also be noted that this finding may possibly in 

part be explained by the choice of statistical method, that is, multinomial regression 

rather than generalised ordered regression   

The pathway(s) through which socio-economic status, however conceptualised, impacts 

on obesity are likely to be multi-faceted and was the focus of the remaining chapters. 

Many of the factors shown to influence the development of overweight and obesity have 

themselves been demonstrated to display a similar social patterning. For instance a 

review by Hawkins and Law (2006) highlight a number of factors which share similar 

socio-economic status variability as obesity including: patterns of breastfeeding; weaning 

practice; smoking and overweight during pregnancy; dietary practice; and TV viewing; all 

of which vary by socio-economic status with those lower in the social hierarchy more 

likely to be placed at a disadvantage. Similarly, socio-economic status has been shown to 

be inversely related to sedentary behaviours among children with children from lower 

social class groups spending on average more time in sedentary pursuits, particularly 

screen time, again an established risk factor for overweight and obesity (Lioret et al., 

2007).  
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The aim of this chapter has been to simply describe the distribution of overweight and 

obesity among the sample with regard to a number of indicators of socio-economic 

status. Having not yet considered the potential mechanisms that lead to the observed 

regularities, it is too early at this stage to comment with any confidence on the 

applicability of any of the theoretical perspectives discussed ion Chapter 2. However, 

some initial, tentative, discussion points may be raised. Although there is some patterning 

of overweight and obesity according to the children’s position on the social hierarchy it is 

clear that there is much heterogeneity within each of the social class groups. Even within 

the most disadvantaged groups according to the schema used, semi- and un-skilled 

households, little more than one-in-ten of the children are classified as obese. While this 

is a higher prevalence rate than that found among professional households it suggests 

that there are mechanisms other than class habitus and shared values that lead to the 

observed social gradient. The existence of the social class gradient does however suggest 

that it is not, as theories of consumption and practice might have us believe, due simply 

to an expression of personal choice. If this were the case then there should be no 

discernible pattern according to social class. Turning to the utility of materialist and 

psychosocial explanatory models it was found that although there was an independent 

association between household equivalised income and obesity, there was no association 

observed in the adjusted models. This suggests that a purely materialist explanation for 

the social gradient observed in the distribution of childhood obesity is inadequate. At this 

point, there remains room for a psychosocial explanatory approach whereby the relative 

position of households on the social hierarchy, as indicated by their social class, 

differentiates the probability of children being overweight or obese from that of their 

peers.  

As the dissertation progresses with an examination of the ‘causes of causes’ of childhood 

overweight and obesity it is hoped that the potential pathways through which relative 

social position exerts an influence on the likelihood of overweight and obesity might be 

illuminated. From this understanding, the a priori view as we move to the next chapter is 

that unfavourable circumstances and deleterious behaviours situated in numerous 

contexts, individual, household, and neighbourhood, form a complex interaction which 

ultimately result in an increased risk of childhood overweight and obesity. Among these 
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complexities socio-economic status plays an important role as mediator or moderator24 

between various risk factors for overweight and obesity and it is the mechanisms behind 

these complex pathways which subsequent chapters endeavour to describe and explain.  

Before progressing it is important to note the strong effect maternal BMI had on the 

likelihood of children being overweight or obese even when markers of socio-economic 

status were controlled for. It is likely that this reflects shared genes and shared familial 

environments wherein parental behaviours regarding diet and physical activity in 

particular and health beliefs more generally impact on the children’s own behaviours. For 

this reason maternal BMI remains in focus as the dissertation progresses.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                      
24 The distinction between mediator and moderator is an important one. In this thesis mediator is 

understood to mean a variable that helps explain the relationship between two other variables, whereas a 

moderator variable is one that interacts with an outcome and that may explain on whom or under what 

conditions a third variable works (Baron and Kenny, 1986). 
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Chapter 8 – Early life factors, infant weight gain, and BMI at nine years 

8.1 Introduction  

Evidence for the influence of in utero and early life environmental factors on the 

subsequent health of individuals has accumulated in recent years (Oken and Gillman, 

2003). A number of studies have shown a direct relationship between birth weight and 

later weight status (Agras et al., 2004), while others have found a direct association 

between breastfeeding and many aspects of childhood development including weight 

status (Hawkins and Law, 2006; McCrory and Layte, 2012). Furthermore early childhood 

experience impacts directly on personality development (Wilkinson, 2006) with pre- and 

post-natal factors in early life also believed to be an important aspect of the psychosocial 

explanatory approach to inequalities in health (Wilkinson, 2006). Drawing on information 

from both the infant and child cohort from the Growing Up in Ireland study, this chapter 

describes weight growth among infants from birth to 36 months and examines the impact 

of a number of antecedents to both infant growth and the development overweight and 

obesity among nine-year-old children.  

Even at the early stages of life there exist disparities in the conditions necessary for 

healthy development which must be reviewed in any attempt to explain variation in the 

weight status of the children surveyed in the Growing Up in Ireland study. While many of 

the studies assessed in this chapter provide support for the influence of early life 

environmental factors on subsequent BMI, quite often the analysis is limited to individual 

factors and in many cases fails either wholly or in part to consider important confounding 

factors. By way of addressing this deficit this chapter looks at differences in the 

consequences of a number of in utero and early life factors that are hypothesised to 

impact on the prevalence of childhood overweight and obesity while controlling for a 

number of potentially confounding factors.  

8.1.1 Hypothesis 

The over-arching hypothesis tested here is that social and economic variation in early life 

nutrition and maternal health behaviours in pregnancy  influence weight trajectory in 

infants. Furthermore, many of these exposures and behaviours are socially structured 
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according to household socio-economic status. To test this hypothesis advantage is taken 

of the longitudinal nature of the Growing Up in Ireland study with information collected 

regarding the children’s weight at birth, nine months, three years, and nine years of age. 

Drawing on the two waves of the infant cohort, early life factors associated with physical 

growth are identified by examining the children’s weight gain from birth to 36 months. 

The child (nine-year-old) cohort is then utilised to test if social and economic variation in 

the prevalence of overweight and obesity in middle childhood will be partially explained 

by infant feeding practices and maternal smoking during pregnancy. 

Following a review of relevant literature the chapter proceeds as follows: 

 The growth trajectories of the infants from birth to 36 months are examined; 

 The association between household socio-economic factors and early growth is 

demonstrated; 

 The effect of early life factors, namely birth weight, breastfeeding, weaning, and 

maternal smoking during pregnancy on the physical growth of children is 

examined; 

 Finally, the hypothesis that these factors continue to impact on levels of 

overweight and obesity at age nine years is tested.    

Specifically, this chapter presents the findings from a longitudinal analysis of weight gain 

among the infant cohort and a further analysis of the weight status of the nine-year-old 

cohort with regard to the impact of early life factors. The distribution of three of these 

factors: birth weight, breastfeeding and weaning, were examined with regard to 

household social class and maternal education. Two aspects of infant growth were then 

explored. The first model pertains to the growth trajectories of infants in general while 

the second concentrates on the likelihood of the infants presenting rapid weight gain 

relative to their peers. The final analysis concentrated on examining the effect of these 

same early life factors on the weight status of children aged nine years.  
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8.2 Antecedents of childhood overweight and obesity  

Four early life factors for which there is some support for a role in the development of 

overweight or obesity are now introduced as a precursor to their consideration in the 

later analysis.  

8.2.1 Birth weight 

Low birth weight is associated with a number of poor outcomes including below normal 

growth trajectories and poor health (Williams et al., 2011). Conversely, a number of 

authors have found that higher birth weight is associated with an increased risk of 

overweight in children and adolescents (Seidman et al., 1991; Sorensen et al., 1997; 

Parsons et al., 1999, 2001; Gale et al., 2001; Stettler et al., 2002; Oken and Gillman, 2003; 

Agras et al., 2004; Whitaker, 2004). For example, Whitaker (2004) found that children 

born with a high birth rate (>4kgs) for gestational age were more likely to be obese at 

ages two, three, and four years. Stettler and colleagues (2002) found a similar 

independent association between birth weight and weight at age seven years although 

they go on to suggest that weight gain in early life is a more important determinant of 

later weight status than birth weight (Stettler et al., 2002). Meanwhile Gale and 

collaborators (2001) found only a moderate association between birth weight and adult 

height (r=0.37) after adjusting for gender and age.  

The main causes of low birth weight are birth before 37 weeks of gestation and restricted 

growth in the womb (United Nations Children’s Fund and World health Organisation, 

2004). There is also a known association between socio-economic status and birth weight 

with women from lower socio-economic groups more likely to give birth to low weight 

children. An analysis of data from the National Perinatal Reporting System25 on births in 

the Republic of Ireland in 1999 which defined low birth weight as less than 2.5kg at birth 

showed that 43% of multiple births and 4% of singleton births were at a low birth weight. 

Two thirds of the latter was comprised of early (<37 weeks) births. The study also 

highlighted a number of socio-economic disparities in recorded birth weights (McAvoy et 

al., 2006). The authors found that low birth weight was associated with younger age at 

                                                      
25 This system collects data and provides statistics on birth records in the Republic of Ireland from 20 

maternity hospitals and 20 independent midwives. Full details are available at: 

www.esri.ie/health_information/nprs/ 
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pregnancy and lower socio-economic status, both of which are themselves related. 

Suggested reasons for the observed greater risk of low birth weight among certain groups 

included a lack of economic resources which constrains the ability of mothers to maintain 

a healthy diet during pregnancy, avail of health services, and provide adequate heating at 

home. Also, economic disadvantage may be accompanied by additional psychological 

stressors which are also deleterious to healthy foetal development (ibid). Given the often 

divergent findings apparent in the literature it is clear that the relationship between the 

birth weight and later weight status is not a simple one and may in fact be a u-shaped 

relationship with higher BMI associated with higher birth weight and increased central 

obesity with lower birth weight (Oken and Gillman, 2003).  

8.2.2 Breastfeeding 

Breastfeeding has been shown to aid child development and physical health in a number 

of ways. Among the benefits of breastfeeding cited in Williams et al. (2011) are improved 

immune system (Jackson and Nazar, 2006); motor development (Dee et al., 2007); 

cognitive abilities (Anderson at al., 1999); greater maternal attachment; and infant self-

regulation (Woodward and Liberty, 2005). One systematic review by Arenz et al. (2004) 

that included nine studies with 69,000 participants found that breastfeeding had a small 

but consistent protective effect against the development of childhood obesity. This effect 

remained when potentially confounding factors including maternal characteristics were 

considered. Other meta-analyses, for example Owen et al. (2005), have reported similar 

results, however, evidence supporting a protective role for breastfeeding against the risk 

of overweight are by no means conclusive. When the studies included in the meta-

analysis were looked at individually there was no consensus on the protective impact of 

breastfeeding with a number of studies finding no significant effect (McCrory and Layte 

2012). Also, the strength of the association was often noticeably reduced when 

confounding factors were considered. For example, McCrory and Layte (2012) cite the 

review by Owen et al. (2005) which shows the reduced odds of obesity associated 

breastfeeding decreased from 0.86 (CI.95=0.81-0.91) to 0.93 (CI.95= 0.88 – 0.99) when 

adjusted for socio-economic status, parental BMI, and maternal smoking.  
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In an effort to assess how the observed protective effect of breastfeeding against 

adolescent overweight may be influenced by confounding factors, Nelson et al. (2012) 

examined matched full-sibling adolescent pairs in their analysis. In effect this meant they 

could use one sibling as a control for the other thereby accounting for shared 

environmental and genetic sources that are not usually assessed in cohort designs. From 

their data they found that any increased duration of breastfeeding was associated with a 

reduction in the odds of overweight in adolescence, particularly among girls. However, 

their analysis of siblings indicated that this relationship may be attributable to 

unmeasured confounding factors or other childhood risk factors for overweight.  

Data from the ESRI’s National Perinatal Reporting System shows that the breastfeeding 

rate in Ireland is comparatively low and because of the aforementioned potential benefits 

associated with breastfeeding, the promotion of breastfeeding has been government 

policy for a number of years (Nic Gabhainn et al., 2005). This policy has had limited 

success with the number of mothers breastfeeding still relatively low and clear social 

patterning enduring with women from lower social classes less likely to breastfeed 

(Morgan et al., 2008).  

While breastfeeding initiation is important so too is duration. The length of time a child 

was breasted is an important consideration with the weight of evidence from previous 

studies supporting an inverse relationship between duration of breastfeeding and risk of 

overweight with longer breastfeeding duration associated with a reduced risk (Gillman et 

al., 2001; Scott et al., 2012). Indeed a meta-analysis of 17 studies conducted by Harder et 

al. (2005) supports this dose response association with a meta-regression coefficient of 

0.94 (CI.95= 0.89 – 0.98) and each month of breastfeeding associated with an average 4% 

reduction in risk of overweight. Similar findings were reported in a systematic review 

(Tabacchi et al., 2007) although this study did not find as strong support for the dose-

response relationship. While these and other meta-analyses are suggestive of a consistent 

inverse association between duration of breastfeeding and risk of overweight, inspection 

of the results of the individual studies included in the review show that the picture is not 

clear cut. For example, a systematic review by Arenz and colleagues (2004) reported a 

significant inverse association with an Odds Ratio of 0.78 (CI.95= 0.71 – 0.85) across the 

nine studies included. However, as highlighted by McCrory and Layte (2012), while five of 
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the nine studies reviewed did indeed find a significant effect (von Kries et al., 1999; 

Gillman et al., 2001; Liese, 2001; Toschke et al., 2002; Bergmann et al., 2003), four found 

none (O’Callaghan et al., 1997; Hediger et al., 2001; Poulton and Williams, 2001; Li et al., 

2003). Overall then, it appears that breastfeeding initiation and duration is associated 

with a reduced risk of overweight in childhood and adolescence but causality has not 

been established with some evidence that confounding may be a more important factor 

than many cohort studies have demonstrated to date (Nelson et al., 2012).  

In the current study, duration of breastfeeding was based on the self-reports of the 

mothers interviewed when the children were nine-months-old which means there is a 

reduced risk of reporting or recall bias than might be the case had interviews been 

conducted at a later stage. For example a validation exercise by Li and collaborators 

(2005, cf. McCrory and Layte, 2012) found good congruence between recall and the 

validation period although recall accuracy decreased somewhat over time.  

8.2.3 Weaning 

As reported elsewhere by McCrory and Layte (2012) a potential nutritional explanation of 

the protective effect of breastfeeding against the development of obesity in later life may 

have to do not with the nutritional value of breast milk per se but with the delayed 

introduction of complementary foods which result in breastfed children tending to grow 

at a slower rate than their peers (Wilson et al., 1998; Ong et al., 2006; Schack-Nielson et 

al., 2010). With this in mind the age that the infants were when first given solid foods on a 

regular basis is considered as a possible explanatory factor for increased weight gain in 

later analysis, as early weaning necessarily reduces the duration of breastfeeding. As with 

the other factors under consideration here, its’ social patterning is also examined below. 

8.2.4 Maternal smoking 

Smoking during pregnancy is a potential confounder very often included in multivariate 

analysis where weight status is the outcome of interest. Smoking during pregnancy has 

been linked to pre-term delivery (Andres and Day, 2000) and the children of mothers who 

smoked during pregnancy tend to have lower birth weight with subsequent rapid infant 

weight gain (Vik et al., 1996; Power and Jefferis, 2002; Whitaker, 2004; Oken et al., 2005; 

Salsberry and Reagan, 2005; Chen et al., 2006). For example, children born of mothers 



 172 

 

who smoked during pregnancy from the Millennium Cohort Study in the United Kingdom 

were more likely to be higher weights at age three years. Results from the 1958 British 

birth cohort showed that the trend of increased weight status continued into adulthood 

and indeed strengthened with the children of mothers who smoked during pregnancy at 

increased risk of obesity at age 33 years (Power and Jefferis, 2002). There is also evidence 

of a dose-response association with the prevalence of both overweight and obesity 

increasing linearly with the number of cigarettes smoked per day (von Kries et al., 2002).  

The impact of increased weight gain on children’s BMI was amplified by the fact they also 

tend to be shorter in height than the children of non-smoking mothers (Chen et al., 2006). 

The review by Owen et al. (2005) referred to earlier also suggests that the protective 

benefits of breastfeeding may be diluted by maternal smoking. Hawkins and Law (2006) 

reviewed 59 studies that examined the risk factors for overweight among pre-school 

children. In 13 of these, smoking during pregnancy was found to be associated with 

overweight in pre-school children. Three of the studies also showed a dose-response 

effect between the number of cigarettes smoked daily and the risk of overweight 

(Wideroe et al., 2003; Oken et al., 2005; Chen et al., 2006).  Similarly, a systematic review 

which included eight observational studies by Huang et al. (2007) found an increased 

likelihood of overweight and obese in participants aged 5-21 years with Odds Ratios 

clustering between 1.5 and 2.0. In terms of the developmental trajectory of BMI, Pryor et 

al. (2011) among others, found that the children of mothers who smoked during 

pregnancy were more than twice (OR: 2.28) as likely to be in the ‘high rising weight 

group’.  

Smoking during pregnancy is more prevalent among younger aged mothers and those 

from lower social class groups and so may confound the effect of other attendant 

disadvantages observed among these groups. For example, low birth weight and poorer 

diet. This makes determining the effect of smoking during pregnancy difficult to ascertain 

(Levine et al., 2011). While the association between maternal smoking during pregnancy 

and childhood obesity is well-documented the underlying mechanism is less well 

understood (Esposito et al., 2009). One possible explanation reported in a longitudinal 

study by Jones et al. (1999) was decreased bone mass in children aged eight years whose 

mothers had smoked during pregnancy. Another potential means by which maternal 
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smoking is linked to childhood obesity is that appetite may be modified by intrauterine 

exposure to tobacco smoke products. Furthermore this effect may be confounded by 

social factors (Toschke et al., 2003a). Finally, a study that included both smoking during 

and after pregnancy found that only the former was associated with an increased 

likelihood of childhood obesity which suggests that it is intrauterine exposure rather than 

other lifestyle factors associated with smoking that matter most for the development of 

obesity (Toschke et al., 2003b).  

8.3 Covariates 

8.3.1 Maternal weight status 

Maternal overweight and obesity was shown in Chapter 7 to be associated with an 

increased likelihood of overweight and obesity among nine-year-old children. The 

mechanism by which parental weight influences that of the child is multi-faceted and is 

an expression of both shared genes and shared environment. Any attempt to understand 

the factors which impact childhood overweight and obesity is considerably weakened if 

parental weight status is ignored as it is one of the most significant determinants of 

children’s weight status (Danielzik et al., 2002; Li et al., 2009). It was important that a 

measure of parental weight was included in the analysis at every opportunity so as not to 

erroneously attribute variability in children’s weight status to any other factors under 

consideration. Although information on weight status of mothers interviewed with the 

child (nine-year-old cohort) was only available at time of interview and not from the 

immediate post-pregnancy period, measured data was available for the infant cohort. 

Also, the interaction between socio-economic status and maternal weight may be 

important as Semmler and colleagues (2009) found that socio-economic status 

moderated the impact of parental weight on changes in BMI from childhood to 

adolescence. Among children aged 4-11 years with lean parents, there was no socio-

economic status patterning, whereas for children of obese parents increases in adiposity 

were particularly stark among lower socio-economic status groups (Semmler et al., 2009). 

Also importantly for the present exploration, mothers who are overweight are less likely 

to breastfeed (Li et al., 2003 cf. McCrory and Layte, 2012; Amir and Donath, 2007) which 

as we have also seen is a protective factor, especially against obesity. For now only the 
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weight status of biological mothers is considered as it is the most likely to have a bearing 

on the antecedent and behavioural factors being considered here.  

8.3.2 Gestational age 

The gestational age of a child has been shown to be strongly related to birth weight with 

shorter gestation period associated with lower birth weight (Chamberlain et al., 1975; 

Dearden et al., 2011). Gestational age is therefore included in the analysis that follows as 

it may impact the observed relationship between birth and subsequent weight (Parsons 

et al., 1999). Also, it is important that the effect of prematurity is disentangled from 

abnormal foetal growth due, for example, to smoking. Length of gestation is included in 

the analysis as a three category variable with late gestational age recorded as births after 

41 weeks, on time from 37 to 41 weeks, and early born less than 37 weeks.   

8.4 The distribution of early life factors 

Having demonstrated in the previous chapter the social patterning of overweight and 

obesity among nine-year-old children it is important that the socio-economic patterning 

of factors identified in the literature as influencing the weight status of infants are 

examined. This section and the next address the first objectives of this chapter, namely to 

examine the growth trajectories of the children from birth to 36 months with 

consideration given to early life factors and socio-economic status indicators associated 

with variation in growth trajectories. To address these objectives, this section begins with 

an examination of birth weight, breastfeeding, and weaning in relation to household 

social class and the highest education level of the Primary Caregiver.  

The analysis that follows is based on singleton children from the infant cohort who were 

present in the study at three years of age. The average birth weight of the children was 

3.48kgs (median=3.5, SD=0.54). As shown in Figure 25 there were clear differences in 

average birth weight according to both household social class [F(5, 9351)=18.165, 

p<0.001] and Primary Caregiver education [F(3, 9336)=18.949, p<0.001]. The general 

trend in terms of social class was for higher birth weight among higher social class 

households with higher levels of education also associated with significantly higher birth 

weight.   
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Figure 25 Mean birth weight (kgs) of three-year-old cohort by household social class and 

highest level of Primary Caregiver education 

Although the available evidence is not conclusive, there is some evidence in support of a 

protective role of breastfeeding against childhood obesity (for example, Owen et al., 

2005). As shown in Figure 26, there was a clear patterning of breastfeeding behaviour 

according to both social class [2(10)= 598.51, p<0.001] and education [2(6)= 1218.84, 

p<0.001] among three-year-old singletons. Contrasting the professional (highest) social 

class households with non-economically active (and therefore no assigned social class) 

households it was observed that 60.9% of the former exclusively breastfed for a period 

compared to only 23.8% of the later. Similarly, 64.4% of mothers educated to degree level 

or higher breastfed exclusively for a period of time compared to only 17% of mothers 

with lower secondary education or less.   

 

 

 

 

 

 

 

Figure 26 Percentage of three-year-old cohort breastfed exclusively, non-exclusively and 

never by household social class and highest level of Primary Caregiver education 
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An examination of the full sample, that is, those who breastfed and those who did not, 

more educated mothers and those from higher social class groups tended to breastfeed 

for a longer period of time. As shown in Figure 27, on average infants from the highest 

social class were breastfed for 11.3 weeks compared to an average of 4.2 weeks among 

children from households with no social class assigned. Overall these social class 

differences in duration of breastfeeding were significant [F(5, 9291)=102.6, p<0.001]. As 

well as being significantly less likely to be breastfed at all, lower maternal education was 

also associated with shorter duration of breastfeeding [F(3, 9276)=380.21, p<0.001]. 

Again, higher education level was associated with longer duration. It should be noted that 

a limitation to this analysis is that the amount of breast milk consumed is not known 

although duration should provide a robust proxy measure.  

 

 

 

 

 

 

 

Figure 27 Duration of breastfeeding (weeks) of three-year-old cohort by household social 

class and highest level of Primary Caregiver education 

As expected, given differences in the duration of breastfeeding across social class and 

education, a similar inverse pattern was observed for weaning age (Figure 28). The 

introduction of solid foods to the diet of infants tended to be delayed among those from 

higher social class households compared to lower social classes [F(5, 9247)=40.07, 

p<0.001]. Similarly lower maternal education was associated with earlier weaning [F(3, 

9232)=96.54, p<0.001].  
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Figure 28 Mean age in weeks when three-year-old cohort was introduced to solid food 

regularly by household social class and highest level of Primary Caregiver education 

8.5 Infant weight at birth, nine months, and 36 months 

This section examines the growth trajectories of children from birth to 36 months. The 

birth weight and length of the children in the infant cohort were recalled by their Primary 

Caregiver when the first interviews were conducted when the infants were aged nine 

months. While measured height and weight would have had the advantage of eliminating 

potential recall bias, parental reports of birth weight have been found to be largely 

accurate and are considered a suitable proxy for measured data (Walton et al., 2000). 

Among the nine-month-old cohort, birth weight was recorded for 11,004 infants with 

information not available for 130 (1.2%) of the sample. Recall of the birth length of the 

infants was more problematic with 48.6% of parents failing to provide information. 

Because of this large amount of missing data the birth length of the children is not 

included in subsequent analyses. This also means that it was not possible to calculate a 

weight/height ratio as just over half of the sample would have been excluded from the 

analysis. For this reason the growth rate of the infant’s weight in kilograms only is 

examined.   

As reported by their Primary Caregivers, the average birth weight of the children was 

3.48kgs (median=3.5, SD=0.54). Boys (mean=3.54, SD=0.55) weighed significantly more 

than girls (mean=3.41, SD=0.52) at birth [t(11011)=12.0, p<0.001]. Using the Centre for 

Disease Control (CDC) guidelines for birth weight that define a low birth weight as one 
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less than 2.5kgs and high birth weight above 4.0kgs it was observed that 80.1% (boys: 

76.4%, girl: 84%) of the sample were born a normal birth weight, 5.8% (boys: 5.6%, girl: 

5.9%) low birth weight and 14.1% (boys: 17.9%, girl: 10.0%) a high birth weight. 

When families were first interviewed the children were nine-months-old and at this time 

their weight was measured following the protocol described in Chapter 5. Measured 

information was recorded for 98.7% (n=10,984) of the sample. The average weight of 

children at nine months was 9.67kgs (median=9.60, SD=1.19). Boys (mean=10.02, 

SD=1.16) again weighed significantly more than girls (mean=9.31, SD=1.10) at nine 

months [t(10989)=32.83, p<0.001].  

Turning now to the children at 3 years of age when their families were again interviewed. 

Overall measured weight information was available for 9,582 of the sample which was 

97.8% coverage. The average weight of the children at this time was 15.62kgs 

(median=15.46, SD=1.99). Once again boys (mean=15.96, SD=1.95) weighed significantly 

more than girls (mean=15.26, SD=1.98) at 36 months [t(9577)=17.52, p<0.001].  

8.6 Growth trajectories – birth to 36 months 

The foetal or developmental origins hypothesis (Oken and Gillman, 2003) holds that 

exposure to over or under nutrition in utero, infant feeding practices, and growth in early 

life may play a central role in the development of obesity in adulthood (Parsons et al., 

1999; Gillman et al., 2001). Addressing a dearth of similar research examining whether 

early life factors impact the growth trajectories of children specifically, Li et al. (2007) 

examined trajectories of childhood overweight using repeated measures of overweight 

(defined as BMI > 95th percentile). Using data on children aged 2-12 years from the 1979 

National Longitudinal Survey of Youth (NLSY79) they observed three distinct trajectory 

classes (or groupings) of childhood overweight development with 11% of their sample 

displaying early onset overweight, a further 5% presenting late-onset overweight, and the 

remaining 84% of the sample not developing overweight at any stage during childhood. In 

their analysis which took account of a number of potentially confounding items, they 

found among other factors that maternal BMI and birth weight greater than 4kgs was 

associated with a significantly increased risk of early onset overweight among children 

with heavier birth eight also associated with late onset overweight. Maternal smoking 
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was also associated with late onset. Breastfeeding for four months or more was 

associated with a decreased risk of both early and late onset overweight.  

Having previously established evidence of a strong social gradient in the distribution of 

overweight and obesity among nine-year-old children in Chapter 7, and demonstrated an 

unequal distribution of early life maternal behaviours associated with early infant physical 

development in terms of both household social class and education, the analysis that 

follows describes the growth trajectories of the infant cohort from birth to 36 months. 

While the impact of in utero and early life factors are examined, particular emphasis is 

placed on the association between household socio-economic characteristics and 

patterns of early growth.  

To examine the growth trajectories of the children, a linear mixed model, also referred to 

as a hierarchical linear model, was developed. The xtmixed procedure in Stata/IC 12.1 

(StataCorp, 2011) was used to develop this model and a full description of the statistical 

technique used was provided in Chapter 5. Mixed models are characterised as containing 

both fixed and random effects. Fixed effects are analogous to standard regression 

coefficients (slopes) similar to those reported in a standard Ordinary Least Squares (OLS) 

regression analysis. Random effects on the other hand can refer to either random 

coefficients or intercepts. In other words, in a mixed model the (group mean) βs are fixed 

effects and their group-to-group deviations are treated as random effects. In this 

instance, random slopes have been included representing growth from birth to nine and 

36 months. As well as allowing for the inclusion of both random and fixed effects, 

advantage can be taken of the hierarchical nature of this technique for use with repeated 

measures data – in this instance weight measurements of the infants from three time 

points (birth, nine, and 36 months). Taking this approach, level-1 units are measurement 

occasions and level-2 units are individual subjects, in other words measurements are 

nested within individuals (Snijders and Bosker, 2012). This allows for the simultaneous 

description of a level-1 model that describes how individuals change over time, and a 

level-2 model that demonstrates how the rate of change differs across individuals, that is, 

within and between variation (Singer and Willett, 2003). As shown in Figure 29 the 

growth trajectory of the children was not linear with a more rapid increase in weight from 

birth to nine months than from nine to 36 months. One technique to address this is to 
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include a time squared (quadratic) covariate which would account for the fact that the 

growth trajectories are curvilinear. Alternatively, including an invariant time (nine and 36 

months) indicator achieves the same end and is the approach taken here.  
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Figure 29 Growth in kgs of boys and girls from birth to 36 months 

The models presented below contain both the main effects of independent variables as 

well as their interaction with time. This means that the effect of each item can be 

assessed at birth, nine, and 36 months. The baseline model, model 1 presented in Table 

18, shows the growth trajectories of the infants based on their parental-reported birth 

weight and measured weight at nine and 36 months with gender and parity (the number 

of births a mother has had) also included. Here we see that the group mean (β) weight 

gain from birth to nine months was 6.475kgs and 12.406kgs from birth to 36 months.  

Before proceeding to the results of the second model, the method used to calculate the 

variance between individuals explained by the addition of covariates at each step is 

described briefly. Put simply a pseudo R2 value was calculated as follows:  
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where R2
1 is equal to one minus the variance explained in the second model divided by 

the variance explained in the previous model (Steenbergen, 2012). In other words the 

amount of variance explained by the introduction of additional independent or predictor 

variables is estimated by considering the amount of variance explained before and after 

their inclusion. 

In the second model, maternal age and education, and household social class were 

included so as to establish whether there was variation in infant growth trajectories 

according to socio-economic status indicators. The Wald statistics for the overall model 

was significant [2(31)= 625253.9, p<0.001] which shows that, taken together, maternal 

age, education and social class explained a significant amount of the variation in growth. 

In this model the intra-class correlation26 ρ̂ for model 2 was ρ=̂0.389 meaning that 38.9% 

of the variance in growth was attributable to differences between individuals with the 

remaining 61.1% of variance explained by within individual differences. Comparing these 

results to the baseline model we find that the introduction of education and social class 

explained an additional 7.6% (see R2 change in Table 18) of the variation between 

individuals. An inspection of the main effect of education shows that the children of 

mothers who completed a post leaving certificate qualification below degree level 

showed a greater rate of weight gain both from 0-9 months (β=0.064 SE.=0.029, p<0.05) 

and 0-36 months (β=0.113 SE.=0.046, p<0.06) compared to the children of mothers 

educated to degree level or higher.  

Turning to household social class, it was observed that, compared to professional social 

class households children from all other households were significantly lighter at birth. For 

example, children from skilled manual households were on average 99 grams (β=-0.099 

SE.=0.019, p<0.001) lighter than those from professional social class households. By the 

time the infants reached nine months of age however, infants from managerial and 

technical (β=0.09 SE.=0.036, p<0.05); non-manual (β=0.107 SE.=0.044, p<0.05); and those 

with validly no social class assigned  (β=0.196 SE.=0.053, p<0.001) were all significantly 

heavier than those from professional social class households. The starkest contrast at this 

age shows that infants in the unclassified group were on average 196 grams heavier, even 

                                                      
26 The method used to calculate the intra-class correlation is shown in Chapter 5. 
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though they had been born significantly lighter. The influence of household social class 

continued to be experienced at 36 months with infants from non-manual (β=0.139 

SE.=0.068, p<0.05), semi and unskilled households (β=0.246 SE.=0.08, p<0.01), and 

unclassified households (β=0.398 SE.=0.083, p<0.001) having gained significantly more 

weight than those from professional social class households.  

In order to view this trend more clearly the weight of the infants in each social class group 

relative to the weight of the professional social class at birth, nine, and 36 months are 

shown in Figure 30. This graph shows clearly that infants from professional social class 

households were born at higher average weights than their peers while at age 36 months 

they have been over-taken in terms of weight by each of the other groups.    
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Figure 30 Simple mean difference in the weight of the infants relative to professional 

social class at birth, nine months, and 36 months27    

In the third model (model 3), presented in Table 18, a number of pre- and post-natal 

factors were introduced. The inclusion these items allow for both an assessment of their 

impact on the infant’s growth trajectories and may also explain some of the variance 

                                                      
27 The schema for this graph replicates that published in the Growing Up in Ireland Key 

Findings: infant cohort (at 3 years): No. 4, children's physical growth from birth to age 3. 

March 2012. Available at: 

www.growingup.ie/fileadmin/user_upload/documents/Conference/2011/Growing_Up_in

_Ireland_-_Children_s_Physical_Growth_from_Birth_to_Age_3.pdf 
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assigned to differences in socio-economic characteristics thereby illuminating a potential 

pathway by which differences in the weight status of infants according to social position 

might be explained. The items included at this stage are: gestational age, duration of 

breastfeeding, age when weaned, number of hours spent watching television on a typical 

day, and the number of cigarettes smoked by mothers during the third trimester. The 

number of hours spent watching television on a typical day was included at this stage in 

the analysis as increased time spent watching television28 has been shown to be 

correlated with weight gain (Dietz and Gortmaker, 1985; Gortmaker et al., 1996; 

Guillaume et al., 1997; Andersen et al., 1998). Furthermore, it provides the current 

analysis with an established proxy indicator of sedentary behaviour among the infants 

and in so doing so, affords them with a more active role in their physical development. In 

each instance both main effects and interactions with time were assessed. The Wald 

statistics for the overall model was significant [2(53)= 591546.3, p<0.001] and the intra-

class correlation ρ ̂for was ρ̂=0.261 meaning that 26.1% of the variance in growth was 

attributable to differences between individuals with the remaining 73.9% of variance 

explained by within-individual differences. Comparing these results to the baseline model 

we find that the addition these five new independent variables explained an additional 

2.1% of the variation between individuals.  

At nine months of age, infants born early tended to have remained lighter than those 

born on time (β=-0.213 SE.=0.056, p<0.001) while those born late maintained their 

heavier status through nine (β=0.099 SE.=0.037, p<0.01) and 36 months (β=0.152 

SE.=0.06, p<0.05). Longer duration of breastfeeding was associated with lower weight 

gain to nine months (β=-0.008 SE.=0.001, p<0.001) however this protective effect was not 

apparent at 36 months. Related to breastfeeding was the age at which infants were 

introduced to solid foods on a regular basis with delayed weaning, which likely 

corresponds to longer breastfeeding duration, associated with decreased weight gain at 

both nine (β=-0.013 SE.=0.002, p<0.001) and 36 months (β=-0.014 SE.=0.004, p<0.001).  

                                                      
28 The relationship between sedentary behaviour and television and other screen time specifically, are fully 

discussed in Chapter 9.     
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Compared to the small number of children who did not watch any television (n=241), 

some television viewing on a typical day was associated with reduced weight gain. This 

pattern may be explained by the small number of infants who did not watch any 

television and were obese at 36 months (2.6%; n=6) which impacted strongly on the 

coefficient estimates. Smoking in the third trimester of pregnancy was associated with 

lower birth weight (β=-0.014 SE.=0.001, p<0.001) and greater weight gain at nine 

(β=0.013 SE.=0.003, p<0.001) and 36 months (β=0.018 SE.=0.005, p<0.001).  

The inclusion of the above items fully explained the association between maternal 

education and weight gain. Importantly the significant association observed between 

social class and birth weight was still apparent with lower birth weights observed among 

lower social class groups. With regard to early weight gain, the introduction of the pre-

and post natal exposures explained the variation in growth to nine months accorded to 

social class in the earlier model. There was still some variation apparent in weight gain to 

three years with infants from the unclassified group gaining an additional 270 grams on 

average (β=0.270 SE.=0.086, p<0.01) compared to infants from the professional class. 

The final model presented in Table 18 (model 4) saw the inclusion of two further items, 

maternal weight gain during pregnancy and maternal BMI when the child was aged three 

years. The Wald statistics for the overall model was significant [2(71)= 570763.5, 

p<0.001] and the intra-class correlation ρ̂ was 0.252 meaning that 25.2% of the variance 

in growth was attributable to differences between individuals with the remaining 74.8% 

of variance explained by within differences. Comparing these results to the previous 

model, the addition of these maternal factors explained 3.4% of additional variation 

(3.4%) which highlights the importance of their consideration when assessing infant 

growth from birth to three years.  

Social class differences were again apparent for birth weight with infants from lower 

social class groups tending to be lighter at birth than those from the highest professional 

social class group. There was no statistically significant difference in weight gain to nine 

months between the social class groupings while the only difference observed in weight 

gain to 36 months was observed between infants from unclassified (β=0.255 SE.=0.088, 

p<0.01) and professional households with the former gaining 255 grams on average more 
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than the latter. The association observed between television viewing and maternal 

smoking during the 3rd trimester was unchanged in the newly specified model. Of the two 

new indicators assessed, lower maternal weight gain was associated with lower birth 

weight (β=-0.081 SE.=0.013, p<0.001) while higher maternal weight gain during 

pregnancy was associated with higher birth weight (β=0.082 SE.=0.015, p<0.001). There 

was no association observed between maternal weight gain during pregnancy and growth 

from birth to nine months. However, the children of mothers who gained comparatively 

less weight during pregnancy had gained less weight by 36 months (β=-0.163 SE.=0.048, 

p<0.001). 

Consistent with findings throughout this dissertation, maternal weight status was an 

important factor particularly at birth and 36 months. Infants born to both overweight 

(β=0.057 SE.=0.012, p<0.001) and obese (β=0.116 SE.=0.015, p<0.001) mothers were 

heavier than those of healthy weight mothers. No association was observed at nine 

months suggestion that other factors included in the model were of greater import to 

early growth while at 36 months higher maternal BMI was again observed to exert a 

strong influence on infant weight gain with the children of overweight mothers 205 grams 

heavier (β=0.205 SE.=0.045, p<0.001) than those of healthy weight mothers and those of 

obese mothers 509 grams heavier (β=0.509 SE.=0.056, p<0.001).  
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Table 18 Mixed-effects linear regression of weight growth among singleton births from birth to 36 months 

 Model 1 Model 2 Model 3 Model 4 

β (SE.) β (SE.) β (SE. β (SE. 

Fixed model parameters 

Weight gain - 0 - 9 months 6.475 (0.018)*** 6.360 (0.032)*** 6.458 (0.038)*** 6.472 (0.043)*** 

Weight gain - 0 – 36 months 12.406 (0.027)*** 12.234 (0.05)*** 12.353 (0.058)*** 12.265 (0.066)*** 

Female child -0.125 (0.011)*** 0.017 (0.011) 0.010 (0.011) 0.005 (0.011) 

Female*t2 -0.612 (0.025)*** -0.605 (0.024)*** -0.588 (0.025)*** -0.587 (0.026)*** 

Female*t3 -0.579 (0.038)*** -0.573 (0.038)*** -0.551 (0.039)*** -0.559 (0.039)*** 

Parity 0.031 (0.005)*** 0.041 (0.005)*** 0.046 (0.005)*** 0.047 (0.005)*** 

Height at 9 months --- 0.045 (0.002)*** 0.042 (0.002)*** 0.041 (0.002)*** 

Height at 36 months --- 0.047 (0.002)*** 0.047 (0.002)*** 0.045 (0.002)*** 

Maternal age 

18-29 years --- -0.009 (0.014) -0.001 (0.014) 0.011 (0.015) 

30-39 years Ref. 

40+ years --- -0.021 (0.014) -0.018 (0.014) -0.013 (0.014) 

Maternal education 

Lower secondary or less *t2 --- 0.022 (0.048) -0.080 (0.053) -0.081 (0.055) 

Leaving certificate *t2 --- 0.018 (0.039) -0.053 (0.041) -0.065 (0.042) 

Non-degree *t2 --- 0.064 (0.029)* -0.002 (0.030) -0.014 (0.031) 

Lower secondary or less *t3 --- 0.020 (0.077) -0.066 (0.084) -0.104 (0.086) 

Leaving certificate *t3 --- 0.009 (0.062) -0.058 (0.065) -0.074 (0.066) 

Non-degree *t3 --- 0.113 (0.046)* 0.056 (0.048) 0.034 (0.049) 

Social class 

Managerial / technical --- -0.044 (0.015)** -0.032 (0.016)* -0.035 (0.016)* 

Non-manual --- -0.072 (0.018)*** -0.049 (0.018)** -0.056 (0.019)** 

Skilled manual --- -0.099 (0.019)*** -0.065 (0.020)*** -0.068 (0.020)*** 

Semi- and un-skilled --- -0.087 (0.021)*** -0.048 (0.022)* -0.055 (0.022)* 

Validly no social class --- -0.149 (0.022)*** -0.085 (0.023)*** -0.099 (0.024)*** 
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 Model 1 Model 2 Model 3 Model 4 

β (SE.) β (SE.) β (SE. β (SE. 

Managerial / technical *t2 --- 0.090 (0.036)* 0.051 (0.037) 0.040 (0.038) 

Non-manual *t2 --- 0.107 (0.044)* 0.032 (0.045) 0.029 (0.046) 

Skilled manual *t2 --- 0.054 (0.047) -0.005 (0.049) 0.004 (0.050) 

Semi- and un-skilled *t2 --- 0.075 (0.051) 0.012 (0.054) 0.006 (0.056) 

Validly no social class *t2 --- 0.196 (0.053)*** 0.081 (0.056) 0.082 (0.058) 

Managerial / technical *t3 --- 0.091 (0.056) 0.044 (0.057) 0.017 (0.058) 

Non-manual *t3 --- 0.139 (0.068)* 0.065 (0.070) 0.056 (0.071) 

Skilled manual *t3 --- 0.082 (0.073) 0.024 (0.075) 0.021 (0.076) 

Semi- and un-skilled *t3 --- 0.246 (0.08)** 0.152 (0.083) 0.092 (0.085) 

Validly no social class *t3 --- 0.398 (0.083)*** 0.270 (0.086)** 0.255 (0.088)** 

Gestational age 

Early <37 weeks * t2 --- --- -0.213 (0.056)*** -0.189 (0.058)*** 

Late >41 weeks *t2 --- --- 0.099(0.037)** 0.089 (0.039)* 

Early <37 weeks * t3 --- --- -0.119 (0.090) -0.073 (0.091) 

Late >41 weeks *t3 --- --- 0.152 (0.060)* 0.131 (0.060)* 

Breastfeeding weeks --- --- 0.001 (0.001) 0.001 (0.001)* 

Breastfeeding weeks *t2 --- --- -0.008 (0.001)*** -0.008 (0.001)*** 

Breastfeeding weeks *t3 --- --- -0.003 (0.002) -0.003 (0.002) 

Weaned weeks --- --- -0.001 (0.001) -0.001 (0.001) 

Weaned weeks *t2 --- --- -0.013 (0.002)*** -0.013 (0.003)*** 

Weaned weeks *t3 --- --- -0.014 (0.004)*** -0.012 (0.004)* 

Hours watching televisions 

< 1 hour --- --- -0.010 (0.037) -0.031 (0.038) 

1-2 hours --- --- -0.026 (0.035) -0.057 (0.036) 

2+ hours --- --- -0.031 (0.035) -0.063 (0.036) 

< 1 hour *t2 --- --- -0.147 (0.083) -0.184 (0.087)* 

1-2 hours *t2 --- --- -0.092 (0.041)* -0.118 (0.043)* 

2+ hours *t2 --- --- -0.021 (0.028) -0.023 (0.029) 
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 Model 1 Model 2 Model 3 Model 4 

β (SE.) β (SE.) β (SE. β (SE. 

< 1 hour *t3 --- --- -0.389 (0.128)** -0.401 (0.132)** 

1-2 hours *t3 --- --- -0.230 (0.064)*** -0.236 (0.065)*** 

2+ hours *t3 --- --- -0.072 (0.043) -0.059 (0.044) 

Smoking during pregnancy 

Daily N Cig. 3rd Trimester --- --- -0.014 (0.001)*** -0.014 (0.001)*** 

Daily N Cig. 3rd Trimester*t2 --- --- 0.013 (0.003)*** 0.013 (0.004)*** 

Daily N Cig. 3rd Trimester*t3 --- --- 0.018 (0.005)*** 0.018 (0.005)*** 

Weight gain during pregnancy 

Lowest weight gain --- --- --- -0.081 (0.013)*** 

Highest weight gain --- --- --- 0.082 (0.015)*** 

Missing  --- --- --- -0.044 (0.018)* 

Lowest weight gain *t2 --- --- --- -0.058 (0.032) 

Highest weight gain *t2 --- --- --- 0.017 (0.036) 

Missing *t2 --- --- --- -0.001 (0.043) 

Lowest weight gain *t3 --- --- --- -0.163 (0.048)*** 

Highest weight gain *t3 --- --- --- 0.071 (0.055) 

Missing *t3 --- --- --- -0.022 (0.065) 

Maternal BMI 

Under weight  --- --- --- -0.096 (0.045)* 

Over weight --- --- --- 0.057 (0.012)*** 

Obese --- --- --- 0.116 (0.015)*** 

Under weight *t2 --- --- --- -0.099 (0.108) 

Over weight *t2 --- --- --- 0.035 (0.030) 

Obese *t2 --- --- --- 0.022 (0.037) 

Under weight *t3 --- --- --- -0.316 (0.165) 

Over weight *t3 --- --- --- 0.205 (0.045)*** 

Obese *t3 --- --- --- 0.509 (0.056)*** 

 3.549 (0.009)*** -4.241 (0.135)*** -4.046 (0.142)*** -3.757 (0.144)*** 
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 Model 1 Model 2 Model 3 Model 4 

β (SE.) β (SE.) β (SE. β (SE. 

Constant 

Observations 27,972 27,204 25,636 24,474 

Individuals 9,452 9,118 8,588 8,199 

Log-Likelihood -40928.48 -38247.6 -35908.7 -34110.8 

Wald Chi-Square 621047.6 625253.9 591546.3 570763.5 

Pseudo R2 change --- 7.6% 2.1% 3.4% 

Random Model Parameters 

σ̂2 (residual variance) 0.055 (0.005) 0.175 (0.006) 0.176 (0.006) 0.172 (0.006) 

τ̂00(t2) 1.389 (0.024) 0.994 (0.019) 0.994 (0.02) 1.017 (0.02) 

τ̂00(t3) 3.303 (0.051) 2.872 (0.048) 2.851 (0.049) 2.792 (0.049) 

τ̂00 (random intercept variance) 0.208 (0.005) 0.068 (0.005) 0.062 (0.005) 0.058 (0.005) 

ρ̂ 0.791 0.389 0.261 0.252 

* p<0.05; ** p<0.01; *** p<0.001
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So far in this chapter it has been established that birth weight, early feeding practices, 

and early growth are unequally distributed according to household social class and 

maternal education. The association between social class and early growth was 

particularly strong with lower household social class associated with lower birth weight 

and subsequent elevated weight gain which resulted in infants from lower social classes 

being heavier on average at both nine and 36 months of age. Although there were clear 

differences in the average birth weight of the infants according to household social class, 

there were little by way of social class disparities apparent in weight gain to nine and 36 

months. Rather than initial social class differences persisting, variation in the growth 

trajectories of the infants was more strongly associate with a number of pre- and post-

birth factors. In particular, higher maternal BMI, late term delivery and maternal smoking 

during pregnancy where associated with increased weight gain while longer duration of 

breastfeeding and the delayed introduction of solid foods to the infants’ diet were 

protective against increased weight gain. It is therefore, these factors which account to a 

large extent for disparities in infant weight gain according to household social class and 

maternal education. Furthermore, these factors were themselves found to be socially 

structured. Specifically, more disadvantaged mothers were most likely to never 

breastfeed or if so then for a shorter period of time; introduce solid foods earlier; and to 

smoke cigarettes during pregnancy. This shows that there are specific behaviours that are 

themselves socially structured and responsible at least in part for the unequal distribution 

of weight and growth among infants. Social class therefore can be considered a useful 

indicator by which sub-populations can be identified with a view to encouraging and 

supporting behaviours advantageous to early infant development with regard to weight.  

The specific factors found to largely account for the observed independent association 

between the markers of social position examined and infant weight gain in the fully 

adjusted model presented in Table 18, were Late delivery was associated with increased 

weight at three years   
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8.6.1 Rapid growth from birth to 36 months 

Having examined the growth trajectories of all singleton infants from birth to 36 months, 

this section concentrates on those infants among whom an increased rate of growth was 

observed. Rather than using a linear growth curve analysis as was the case in the previous 

section, a study by Li and colleagues (2007) as well as others (for example, Nonnemaker 

et al., 2009; Carter et al., 2012) used statistical methods, such as group-based trajectory 

modelling or growth mixture modelling that do not assume all children follow the same 

growth trajectory. These approaches make use of the heterogeneity of growth 

trajectories to assign individuals to latent (unobserved) classes, for example, high, 

medium, or low growth groupings. In the main, these methods require that there are 

repeated measures from at least three time points which means they cannot be 

employed in the current study due to the absence of information on the infants' length at 

birth which has meant a height/weight ratio could only be calculated at nine and 36 

months. The knock-on effect of this was that healthy and un-healthy weight gain could 

not be fully disentangled.     

In order to address this potential limitation an alternative approach was taken whereby a 

sub-group or class of infants who gained weight at a greater rate relative to the rest of 

the sample was identified. To this end rapid weight gain was defined as elevated change 

in the infants’ weight relative to others from birth to 36 months. In practice this involved 

ranking the children's weight centile at birth and 36 months and then assessing their 

changed rank. Those infants ranked in the highest 33% in terms of increased centile rank 

were then classified as demonstrating rapid weight gain29. Of those considered by this 

method to be in the rapid weight gain group 40.3% were classified as overweight using 

the IOTF cut-offs for three-year-olds compared to 8.2% of the non-rapid weight gain 

group. A further 14.7% were classified as obese compared to only 0.4% of the non-rapid 

weight gain group. The observed difference in the BMI classification of the rapid and non-

rapid weight gain groups was also found to be significant [2(2)=2500, p<0.001]. 

Partitioning variability in growth rates in the manner described here allows now for a 

further examination of the impact of early life and household characteristics on infant 

                                                      
29 Rapid weight gain = (weight centile at 36 months – weight centile at birth) >0.66 
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growth. It is important that this is borne in mind when interpreting the results that follow 

that similar to the previous section it is not necessarily only infants with unhealthy weight 

gain included here. Instead it is children whose weight increased the most relative to their 

peers. As a result of this exercise a two category nominal indicator was created with 

infants classified as either ‘rapid weight gainers’ or ‘not rapid weight gainers’. A binary 

logistic regression analysis was then conducted to examine if the early life factors and 

socio-economic status indicators impacted on the likelihood of infants displaying rapid 

growth from birth to 36 months. An unadjusted analysis that examined the association 

with each item independently of the others is presented in Table 19 as well as a fully 

adjusted model wherein all of the items were considered in tandem. 

When assessed independently, each of the items included in the unadjusted or bivariate 

analysis30, with the exception of maternal age, showed a significant association with rapid 

weight gain. Taller infants, as measured at 36 months, tended to have grown in weight at 

a faster rate than shorter infants (β=0.41 CI.95=0.39-0.43, p<0.001). Concentrating now on 

early life factors, early gestational age (born < 37 weeks) was associated with rapid weight 

gain (OR = 1.41 CI.95 = 1.17-1.70, p<0.001) with children born early 41% more likely to be 

in the rapid weight gain group compared to those born between 37-41 weeks. Longer 

duration of breastfeeding was associated with a decreased likelihood of rapid weight gain 

with infants’ breastfed for 26 weeks or more 24% (OR = 0.76 CI.95 = 0.66-0.87, p<0.001) 

less likely compared to those who were not breastfed at all.  

The delayed introduction of solid foods to the diets of the infants was associated with a 

decreased likelihood of rapid weight gain (β=-0.02 CI.95=-0.02--0.01, p<0.001). In terms of 

the characteristics of the infants’ mothers the risk associated with overweight and obese 

which is a consistent finding throughout this dissertation was again observed with both 

maternal overweight (OR = 1.17 CI.95 = 1.06-1.30, p<0.01) and obesity (OR = 1.58 CI.95 = 

1.41-1.79, p<0.001) associated with a greater likelihood of rapid growth among their 

children. Differences in the likelihood of rapid growth were observed among both of the 

two social-economic position indicators included, household social class and Primary 

                                                      
30 In order to aid interpretation of results, continuous items are indicated by Ɨ and in the unadjusted results 

coefficients are presented while in the fully adjusted regression odds ratios are shown.  
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Caregiver education. Compared to infants from professional social class households those 

from semi- and un-skilled households were 36% more likely to be in the rapid growth 

group (OR = 1.36 CI.95 = 1.14-1.63, p<0.001) while those for whom it was not possible to 

assign a valid social class to were also more likely (OR = 1.29 CI.95 = 1.08-1.54, p<0.01). 

Finally, both smoking during pregnancy and during the infants early years were associated 

with an increased likelihood of rapid weight gain. The children of mothers who smoked 

during all three trimesters were 33% more likely to be in the rapid weight gain group (OR 

= 1.33 CI.95 = 1.17-1.50, p<0.001). Reported smoking at T1 (nine months) and T2 (36 

months) was also associated with rapid infant weight gain. This was true of those mothers 

who reported smoking at both interviews (OR = 1.31 CI.95 = 1.18-1.46, p<0.001) and also 

among the small number who reported initiating or re-starting smoking between the two 

interviews (OR = 1.23 CI.95 = 1.04-1.45, p<0.05). Increased television viewing when the 

infants were three years of age was also associated with rapid weight gain.   

Turning to the fully adjusted model it was found that taller infants and boys were more 

likely to gain weight rapidly from birth to three years. Infants born early (<37 weeks) were 

more likely than those born on time to be in the rapid weight gain group when considered 

in conjunction with the fact that they were born a lighter birth weight on average 

suggests that they compensate for their lower weight with rapid early weight gain. 

Maternal smoking for all three trimesters of their pregnancy was associated with an 

increased likelihood of rapid infant weight gain (OR = 1.55 CI.95 = 1.23-1.96, p<0.001) 

while smoking status post birth was also a risk factor for rapid weight gain with particular 

for infants whose mother smoked when they were aged three years (OR = 1.33 CI.95 = 

1.07-1.66, p<0.01). Longer breastfeeding duration was associated with slower weight gain 

while the age at which the infants were given solid foods had no effect in this adjusted 

model. The plausibility of an obesogenic environment promoting higher BMI among 

infants was again in evidence with the children of obese mothers 58% (OR = 1.58 CI.95 = 

1.35-1.85, p<0.001) more likely to be in the rapid weight gain group.   

Looking at the two household socio-economic indicators included in the analysis, rapid 

weight gain infants could no longer be distinguished from their peers according to their 

mothers’ level of education. Similarly, there was also no variation by social class which 

similar to earlier findings in this chapter suggests that there are particular factors which 
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infants are exposed to in early life that account for social class differences  in early 

physical development, overweight, and obesity.     

Table 19 The likelihood of rapid weight gain from birth to 36 months among singleton 

births   

 Unadjusted Adjusted 

OR (95% CI) OR  (95% CI) 

Height at 36 months  0.41 Ɨ (0.39-0.43)*** 1.54 (1.51-1.57)*** 

Gender   

Boys Ref. 

Girls 0.61 (0.56-0.67)*** 0.84 (0.75-0.95) ** 

Gestational age   

< 37 weeks 1.41 (1.17-1.70)*** 2.29 (1.77-2.95) *** 

37 – 41 weeks Ref. 

> 41 weeks 0.99 (0.87-1.13) 0.88 (0.74-1.05) 

Smoked during pregnancy   

Did not smoke Ref. 

1st trimester only 1.02 (0.74-1.39) 0.92 (0.60-1.43) 

1-2nd trimester 1.31 (0.79-2.17) 0.91 (0.45-1.86) 

All 3 trimesters 1.33 (1.17-1.50)*** 1.55 (1.23-1.96)*** 

Ever breastfed   

Yes Ref. 

No 1.11 (1.02-1.21)* --- 

Duration breastfed   

Never Ref. 

4 weeks or less 1.10 (0.93-1.30) 0.82 (0.66-1.02) 

5-8 weeks 0.90 (0.76-1.07) 0.73 (0.59-0.92)** 

9-12 weeks 1.17 (0.96-1.42) 1.06 (0.82-1.36) 

13-25 weeks 0.93 (0.81-1.07) 0.88 (0.72-1.06) 

26+ weeks 0.76 (0.66-0.87)*** 0.72 (0.60-0.87)*** 

Age when solid food  -0.02 Ɨ (-0.02--0.01) *** 0.99 (0.98-1.01) 

Maternal BMI   

Underweight 0.74 (0.50-1.08) 0.61 (0.38-0.99)* 

Healthy  Ref. 

Over weight 1.17 (1.06-1.30)** 1.08 (0.95-1.23) 

Obese 1.58 (1.41-1.79)*** 1.58 (1.35-1.85)*** 

Maternal age   

18-29 years 1.04 (0.93-1.16) 0.99 (0.85-1.17) 

30-39 years Ref. 

40+ years 0.93 (0.82-1.05) 0.95 (0.81-1.12) 
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 Unadjusted Adjusted 

OR (95% CI) OR  (95% CI) 

Social class   

Professional Ref. 

Managerial / technical 1.09 (0.94-1.25) 0.94 (0.78-1.12) 

Non-manual 1.09 (0.93-1.27) 0.88 (0.71-1.09) 

Skilled manual 1.11 (0.94-1.30) 1.02 (0.81-1.29) 

Semi and un-skilled manual 1.36 (1.14-1.63)*** 1.06 (0.82-1.36) 

No valid social class 1.29 (1.08-1.54)** 1.21 (0.92-1.58) 

Primary Caregiver education   

Lower secondary or less 1.11 (0.96-1.28) 0.92 (0.73-1.16) 

Leaving certificate 1.10 (0.97-1.25) 1.02 (0.84-1.22) 

Non-degree 1.21 (1.09-1.34)*** 1.05 (0.90-1.22) 

Degree or higher Ref. 

Smoking status   

Never smoker Ref. 

Smoker T1 and T2 1.31 (1.18-1.46)*** 1.20 (0.98-1.47) 

Smoker T1 only 1.03 (0.83-1.28) 0.86 (0.64-1.15) 

Smoker T2 only 1.23 (1.04-1.45)* 1.33 (1.07-1.66)** 

Hours watching television   

None Ref. 

< 1 hour 0.96 (0.70-1.33) 0.92 (0.61-1.39) 

1-2 hours 1.22 (0.90-1.64) 1.01 (0.69-1.48) 

>2 hours 1.35 (1.01-1.82)* 1.04 (0.71-1.52) 

Missing 0.27 (0.01-6.15) n/a 

* p<0.05; ** p<0.01; *** p<0.001; Ɨ Standardised coefficients presented rather than odds 

ratios; n/a omitted due to collinearity  

8.7 Discussion of infant weight gain 

In this section factors which promote or suppress rapid weight gain were examined using 

a binary logistic regression to measure the in the likelihood of rapid weight gain 

compared to a normal growth trajectory among singleton birth infants. Here, early birth 

(<37 weeks) was associated with rapid weight gain from birth to 36 months. 

Breastfeeding protected against rapid weight gain which has been shown to be associated 

with overweight and obese at three years. There was no definitive dose response pattern 

observed although longer duration of breastfeeding was associated with a greater 

decreased risk of rapid weight gain and stronger evidence of a dose response pattern has 
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been provided elsewhere (McCrory and Layte, 2012). It is clearer in the concluding 

analysis, which concentrates on the child cohort, whether the protective effect of 

breastfeeding against the development of obesity is, as has been suggested by Dewey 

(1998) and Dietz (2001), more apparent in older children.  

Although lower social class and level of maternal educational achievement were both 

independently associated with an increased likelihood of rapid weight gain, this effect 

was suppressed by the inclusion of the early life factors in the multivariate analysis. This 

finding points to a potentially valuable means of addressing social inequality in child 

health outcomes by intervening in behaviours which are (a) known to be advantageous to 

child development and (b) are themselves socially patterned.  

Maternal smoking was highly predictive of rapid weight gain among the infants but it 

cannot be claimed that this observation was due to in utero exposure to tobacco and is as 

likely a marker of a disadvantageous health environment more generally. The need for 

caution in interpreting the link between smoking during pregnancy and infant weight gain 

is twofold. Firstly, no data pertaining to biological markers which might have quantified 

the amount of nicotine or carbon dioxide to which the infants were exposed in utero were 

available, and information on the number of cigarettes smoked in each trimester were 

not included in the analysis. Finally, maternal BMI was pre-eminent with the children of 

obese mothers more likely to be in the rapid weight gain group compared to the infants 

of healthy weight mothers.  

8.8 The influence of early life factors on the weight status of nine-year-olds 

Having examined the growth trajectories of infants and considered the association 

between growth, pre- and post-birth factors, and socio-economic status, the chapter 

progresses by testing the hypothesis that these same factors continue to impact on levels 

of overweight and obesity at nine years of age. The distribution of overweight and obesity 

in relation to a number of maternal and socio-economic status indicators among nine-

year-olds was already discussed in detail (Chapter 7) and is not repeated here. Instead the 

results discussed below examine the effect of early life characteristics and maternal 

behaviours – birth weight, gestational age, breastfeeding, and maternal smoking during 

pregnancy. Table 20 shows the results of a series of unadjusted multinomial regressions 
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where the likelihood of nine-year-old children being overweight or obese compared to a 

healthy weight are presented. The right-hand columns contains the adjusted model in 

which the child’s gender; maternal age, BMI and education; and household social class 

were also included.  

Looking at the independent associations between early life factors and weight status at 

nine years of age high birth weight was associated with a greater likelihood of both 

overweight (OR = 1.28 CI.95 = 1.07-1.53, p<0.01) and obesity (OR = 1.59 CI.95 = 1.20-2.11, 

p<0.001) at nine years.  Nine-year-old children who were born after 41 weeks gestation 

were observed as having an increased risk of obesity (OR = 1.47 CI.95 = 1.13-1.91, 

p<0.001). Breastfeeding provided protection against obesity but not overweight at nine 

years with breastfeeding for more than four weeks proving beneficial. There was a dose-

response gradient with breastfeeding 5-8 weeks associated with a 42% (CI.95 = 0.36-0.96, 

p<0.05) reduction in the odds of obesity; 9-12 weeks associated with a 58% (CI.95 = 0.24-

0.73, p<0.01) reduction; 13-25 weeks with a 60% (CI.95 = 0.26-0.61, p<0.001) reduction 

and breastfeeding for 26 or more weeks associated with a 63% (CI.95 = 0.23-0.59, 

p<0.001) reduction in the odds of obesity at nine years of age. Smoking during pregnancy 

was clearly indicative of an increased likelihood of both overweight (OR = 1.26 CI.95 = 

1.06-1.49, p<0.01) and obesity (OR = 1.52 CI.95 = 1.18-1.96, p<0.001).  

The next stage of the analysis presented in Table 20 involved the inclusion of the 

aforementioned early life factors along with the children’s gender; maternal age, 

education, and BMI status; and household social class. Both low (OR = 1.85 CI.95 = 1.01-

3.41, p<0.05) and high birth weight were predictive of obesity (OR = 1.52 CI.95 = 1.12-2.08, 

p<0.01) with high birth weight also associated with overweight (OR = 1.27 CI.95 = 1.06-

1.54, p<0.05). Breastfeeding for a longer period was associated with a reduced risk of 

obesity with breastfeeding for 26 weeks or more leading to a 44% (OR = 0.57 CI.95 = 0.34-

0.95, p<0.05) reduction in the likelihood of obesity at age nine. Exposure to maternal 

smoking during pregnancy was still a significant factor for both overweight (OR = 1.32 

CI.95 = 1.09-1.60, p<0.01) and obesity (OR = 1.35 CI.95 = 1.01-1.79, p<0.05). As is the case 

throughout this dissertation girls were significantly more likely than boys to be 

overweight (OR = 1.45 CI.95 = 1.25-1.68, p<0.001) or obese (OR = 1.64 CI.95 = 1.28-2.10, 

p<0.001) compared to healthy weight. Maternal overweight and obesity were strongly 
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predictive of overweight (OR = 1.74 CI.95 = 1.46-2.06, p<0.001; OR = 2.66 CI.95 = 2.16-3.27, 

p<0.001) and obesity (OR = 3.18 CI.95 = 2.29-4.42, p<0.001; OR = 5.91 CI.95 = 4.14-8.45, 

p<0.001) in children at nine years with children born to mothers classified as obese 

almost six times as likely than their peers to be obese, this despite including numerous 

early life exposures and behaviours for which there is evidence of an association with 

later childhood weight gain. Also noteworthy is the finding that children whose mother 

was underweight were 92% (CI.95 = 0.01-0.64, p<0.01) less likely to be obese than children 

whose mothers were a healthy weight. Maternal education and household social class 

were, once again, shown to be predictive of overweight and obesity among nine-year-

olds. This is also the case here despite early life factors being included as covariates. As 

previously children from the highest social class group were the least likely to be either 

overweight or obese at nine years of age while a higher level of maternal education was 

also associated with a reduced risk of obesity only.    

Table 20 The likelihood of overweight and obese at nine years of age 

 Unadjusted  Adjusted  

OR (95% CI) OR (95% CI) 

Overweight Obese Overweight Obese 

Birth weight 

Low 0.91 (0.62-1.34) 1.79 (1.01-3.18)* 0.89 (0.59-1.34) 1.85 (1.01-3.41)* 

Normal Ref. 

High 1.28 (1.07-1.53)** 
1.59 (1.20-

2.11)*** 
1.27 (1.06-1.54)* 1.52 (1.12-2.08)** 

Birth weight kgs Ɨ  1.22 (1.07-1.39)** 1.18 (0.92-1.52)   

Gestational age  

Late >41 weeks 1.16 (0.98-1.36) 1.47 (1.13-1.91)** 1.10 (0.93-1.30) 1.20 (0.90-1.60) 

37-41 weeks  Ref. 

Early <37 weeks 0.90 (0.72-1.12) 1.37 (0.95-1.97) 0.95 (0.76-1.19) 1.04 (0.70-1.53) 

Duration breastfed    

Never  Ref. 

4 weeks or less 0.88  (0.71-1.11) 0.93 (0.64-1.35) 0.95 (0.75-1.20) 1.19 (0.80-1.76) 

5-8 weeks 0.83 (0.63-1.10) 0.58 (0.36-0.96)* 0.90 (0.67-1.20) 0.77 (0.46-1.28) 

9-12 weeks 0.81 (0.61-1.07) 0.42 (0.24-0.73)** 1.02 (0.76-1.36) 0.70 (0.39-1.25) 

13-25 weeks 0.88 (0.70-1.11) 
0.40 (0.26-

0.61)*** 
1.03 (0.81-1.32) 0.67 (0.42-1.08) 

26 weeks + 0.81 (0.63-1.05) 
0.37 (0.23-

0.59)*** 
0.87 (0.67-1.14) 0.57 (0.34-0.95)* 

Smoked in pregnancy 

Yes 1.26 (1.06-1.49)** 
1.52 (1.18-

1.96)*** 
1.32 (1.09-1.60)** 1.35 (1.01-1.79)* 

No Ref. 
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 Unadjusted  Adjusted  

OR (95% CI) OR (95% CI) 

Overweight Obese Overweight Obese 

Gender 

Boys Ref. 

Girls --- --- 
1.45 (1.25-

1.68)*** 

1.64 (1.28-

2.10)*** 

Maternal Age 

18-29 years --- --- 1.13 (0.79-1.61) 1.10 (0.64-1.90) 

30-39 years Ref.  

40-49 years --- --- 1.01 (0.87-1.17) 0.94 (0.73-1.21) 

50+ years --- --- 
1.15  

(0.73-1.82) 

1.24  

(0.60-2.55) 

Maternal BMI 

Under weight --- --- 0.70 (0.24-2.05) 0.08 (0.01-0.64) ** 

Healthy Ref. 

Overweight --- --- 
1.74 (1.46-

2.06)*** 

3.18 (2.29-

4.42)*** 

Obese --- --- 
2.66 (2.16-

3.27)*** 

5.91 (4.14-

8.45)*** 

Missing --- --- 
1.84 (1.32-

2.55)*** 
4.44 (2.55-7.71) 

Social class 

Professional Ref. 

Managerial --- --- 1.30 (0.99-1.71) 
2.82 (1.63-

4.90)*** 

Non-manual --- --- 1.38 (1.01-1.88)* 
3.18 (1.79-

5.67)*** 

Skilled manual --- --- 1.39 (1.02-1.91)* 
3.70 (2.04-

6.70)*** 

Semi and un-skilled  --- --- 1.61 (1.13-2.29)** 
4.36 (2.33-

8.13)*** 

No valid social 

class 
--- --- 1.07 (0.69-1.65) 2.63 (1.28-5.40)** 

Primary Caregiver  education 

Lower sec’ or less --- --- 1.02 (0.78-1.33) 1.93 (1.18-3.16)** 

Leaving certificate --- --- 1.02 (0.82-1.28) 1.63 (1.04-2.56)* 

Non-degree --- --- 1.10 (0.87-1.37) 1.76 (1.12-2.76)* 

Degree or higher Ref. 

* p<0.05; ** p<0.01; *** p<0.001; Ɨ Standardised coefficients presented rather than odds 

ratios  
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8.9 Discussion of the influence of early life factors on nine-year-old children 

The gestational age of a child has been shown to be strongly related to birth weight with 

shorter gestation period associated with lower birth weight (Chamberlain et al., 1975; 

Dearden et al., 2011) therefore gestational age was included in the analysis as it may 

impact the observed relationship between birth weight and childhood BMI (Parsons et al., 

1999). Also, it was important that prematurity is disentangled from abnormal foetal 

growth due for example to maternal smoking. Children born early (< 37 weeks) were 

more likely to have a low birth weight than those born on time (37-41 weeks) or late (>41 

weeks; 29% vs. 2% vs. 1%). Conversely those born late were significantly more likely to 

have a high birth weight (26%) compared to those born on time (16%) or early (6%) 

[2(4)= 1610.7, p<0.001]. 

Although late gestational age was associated with an increased risk of obesity in the 

independent analysis it did not increase the likelihood of overweight or obesity at nine 

years of age once other factors were controlled for. When the impact of both birth weight 

and gestational age were examined in unison (analysis not reported in full) it was found 

that children born early with a high birth weight were the most likely group to be obese 

at age nine years (16%), although it should be noted that only 10% of the children fall into 

this group (born early and heavy) and so this result while noteworthy should not be over-

stated. Furthermore, a univariate multinomial regression containing the three category 

BMI classification and only the interaction term for birth weight and gestation age 

showed that the interaction was not significant p=0.652. The findings presented here 

largely support those of other studies that have shown an association between high birth 

weight and overweight in childhood (Seidman et al., 1991; Sorensen et al., 1997; Parsons 

et al., 1999, 2001; Gale et al., 2001; Stettler et al., 2002; Oken and Gillman, 2003; Agras et 

al., 2004; Whitaker, 2004) and although low birth weight was also found to be associated 

with a significantly increased risk of obesity in the independent analysis, this was no 

longer the case in the fully adjusted model. 

Disentangling the effect of breastfeeding on the weight status of children is no easy task 

with epidemiological research to date failing to establish a causal pathway although 

numerous studies have pointed to a 'likely' association. A study by Beyerlein et al. (2011) 
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also highlighted differences in findings based on the nature of the outcome variable used 

(binary vs. continuous) and statistical method applied (linear vs. logistic vs. quantile 

regression). Interpreting the results of studies that have examined the relationship is 

further complicated by the heterogeneity in the choice of covariates included. For 

example, only a small number of the studies reviewed here had included a measure of 

maternal weight status. One further complicating matter is that a number of authors have 

postulated that the protective effect of breastfeeding against the development of obesity 

may be weak in early childhood and stronger in later childhood (Dietz, 2001; Dewey, 

1998). Although not conclusive, there is a body of evidence to support a protective role 

for breastfeeding in later childhood and indeed adolescence (Arenz et al., 2004), and here 

breastfeeding was indeed found to be independently associated with a reduced likelihood 

of both overweight and obesity. However, as was also reported in numerous studies 

(Nelson et al., 2012; Owen et al., 2012) the protective effect of breastfeeding was 

reduced when covariates were included, although longer duration of breastfeeding was 

associated with a reduced risk of obesity which hints at a longevity of benefit from 

breastfeeding.   

Smoking during pregnancy is evidentially deleterious to infant development, linked to 

pre-term delivery (Andres and Day, 2000) and lower birth weight with subsequent rapid 

infant weight gain (Vik et al., 1996; Power and Jefferis, 2002; Whitaker, 2004; Oken et al., 

2005; Salsberry and Reagan, 2005; Chen et al., 2006). Here it was found to be associated 

with an increased risk of both overweight and obesity at nine years, independently and in 

the adjusted model. The mechanism by which this association exists cannot be elucidated 

from the data used here. There may well be a direct biological effect on the child in utero 

or it may equally reflect more generally a household environment in which the risk of 

poorer child health outcomes is amplified. For instance, as well as being a socio-

economically patterned behaviour with higher smoking prevalence recorded among more 

disadvantaged groups which may confound other risk factors for child overweight and 

obesity, it may also reflect a less healthy lifestyle more generally which in turn may feed 

into a less healthy environment, aspects of which may be obesogenic.  
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8.10 Conclusions 

This chapter endeavoured to test the hypothesis that pre- and post-birth exposures, and 

parental behaviours, advantage or disadvantage some groups of children and that these 

factors continue to exert an influence on early weight trajectories and weight status in 

later childhood. Furthermore, many of these exposures and behaviours are socially 

structured according to household socio-economic status. To test this hypothesis the 

early growth, including rapid weight gain, of the infant cohort, and the weight status of 

nine-year-old children were assessed in respect of a number of early life factors identified 

in the literature as being associated with infant and child overweight and obesity. 

Throughout the chapter, the influence of a number of socio-economic status indicators 

was monitored.   

Among the infant cohort it was found that infant rearing behaviours were found to 

impact directly on the early development of infants at least with regard to weight gain. It 

was also noted that many of the early life factors identified in the literature as being 

protective against the development of overweight and obesity were socially structured. 

However, when considered concurrently, it was found that gestational age, duration of 

breastfeeding, and age when weaned mediated the effect of household social class and 

maternal education on weight gain from birth to 36 months. Similarly, although lower 

social class and level of maternal educational achievement were both independently 

associated with an increased likelihood of rapid weight gain, this effect was again 

suppressed by the inclusion of the early life factors in the multivariate analysis. 

Specifically, early gestational age, maternal smoking during all three trimesters of 

pregnancy, maternal obesity, and current maternal smoking were all associated with an 

increased probability of rapid weight gain relative to other infants, while  longer duration 

of breastfeeding was found to protect against rapid weight gain. These then are the 

means by which the independent association observed between household social class, 

maternal education, and rapid weight gain came to be.  

Having examined the influence of a number of the same factors with regard to the older, 

nine-year-old cohort, a better understanding is provided of the pre-eminence and 

longevity of their impact. While much of the social class variation in the weight and 
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growth trajectories of the infant cohort was explained by specific exposures and 

behaviours in the first three years of life, the fact that social class is so strongly predictive 

of obesity in particular at nine years shows that any protective impact of, for example, 

breastfeeding may not reduce the probability of overweight or obesity in later childhood. 

This is a similar finding to that of Nelson et al. (2012) who found that the role of 

breastfeeding in protecting against overweight in adolescence that they observed in their 

study of matched full-sibling pairs may have been attributable to confounding factors.  

In this chapter the infants and children have been viewed as largely passive in that they 

have not been afforded any active role with regard to their weight status. Instead, their 

weight has been seen to result entirely from the actions of others, particularly mothers. 

While this approach is open to those criticisms levelled at deterministic approaches to 

childhood development (for example see Corsaro, 2011), it is a necessary approach in this 

thesis given the methodology employed and the stated aims of the thesis which is to 

examine the influence of household and neighbourhood characteristics on the children. 

As we progress to Chapters 9 and 10 which examine physical activity and dietary factors, 

there is greater opportunity to afford the children a more active role in their physical 

development with greater consideration given to their own experiences and responses. 
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Chapter 9 – Factors that inhibit or encourage physical activity 

9.1 Introduction 

This chapter focuses on the children’s physical activity which is an important risk factor 

for childhood overweight and obesity. While studies that have examined this risk factor 

have had mixed results with a great deal of variation in reported findings, in general lower 

levels of physical activity have been associated with higher BMI while numerous studies 

have also found a positive association between sedentary behaviour and children’s 

weight with higher rates of sedentary behaviour associated with an increased probability 

of overweight and obesity (Robinson, 1999). In respect of both physical activity and 

sedentary behaviour significant associations have tended to be weak to moderate and 

generally small effect sizes have been reported. Equally, many studies have failed to find 

any association at all. Rather than focus solely on quantifying the relationship between 

physical activity, sedentary behaviour and children’s BMI, the central concern of this 

chapter is to examine the more distal factors that may influence the proximal relationship 

between these two inter-related risk factors and children’s BMI. Given that many 

behaviours associated with obesity are socially structured, the approach taken is 

particularly pertinent in light of the strong social gradient discussed in the Chapter 7. Low 

levels of physical activity are considered a key proximal cause of obesity among children 

which is itself influenced by more distal factors such as the physical conditions of the 

child’s neighbourhood, and parental attitudes towards exercise. As posited by the 

ecological approach to the study of health behaviours these distal factors are in turn 

influenced by the social, economic, and cultural context in which they are positioned. 

Specifically, this chapter examines factors at the family, and importantly, neighbourhood 

level that inhibit or enable increased levels of physical activity. It is hoped that the results  

go some way to aiding our understanding of mechanisms through which social 

inequalities in children’s weight status come to pass.  

The first hypothesis examined here, and presented graphically in Figure 31, is that 

children’s level of physical activity and sedentary behaviours are both directly and 

indirectly influenced by family socio-economic status. Family income directly structures 

physical activity through available resources. Also, socio-economic status indirectly 
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influences physical activity through housing location. In neighbourhoods perceived as 

being unsafe to play outdoors with poor walk-ability and limited or no access to 

recreation facilities, children will be less likely to engage in outdoor physical pursuits and 

more likely to spend time on sedentary behaviours such as watching TV, both of which 

have been linked to an increased likelihood of overweight and obesity. 

 

 

 

 

 

 

Figure 31 Conceptual model of the interaction between neighbourhood characteristics; 

household socio-economic status characteristics; risk factors for obesity; and children’s 

BMI status  

9.2 Physical activity and childhood obesity  

Increased concern over the rising prevalence of childhood overweight and obesity has 

been matched by an abundance of literature focused on physical activity and sedentary 

behaviour. In attempting to explain the increasing prevalence of overweight and obesity 

among children it is believed that temporal changes in childhood overweight and obesity 

have been matched by a comparable decrease in levels of physical activity among 

children and an increase in sedentary behaviour.  

With increased car use children are now less likely to walk or cycle to school. One Irish 

study reported that 73% of Irish primary school children travel to school by motorised 

means (Fahey et al., 2005), while among the current sample of nine-year-olds only 25.9% 

walk or cycle to school and those that do tend to live short distances from their schools. 

While many authors who have reviewed temporal trends in childhood overweight and 

obesity have cited travel to school as a one potential cause among many for increasing 

prevalence (Anderson and Butcher, 2006), surprisingly few studies appear to take this 
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domain into consideration when attempting to gauge levels of physical activity, focusing 

instead on time spent on moderate and vigorous activity. As well as directly impacting on 

energy expenditure, car use also impacts on perceived safety for children with heavy 

traffic seen as dangerous and a barrier to outdoor play (Timperio et al., 2004; Boarnet et 

al., 2005; Carver et al., 2005).  

While there is some information on trends in physical activity among the adult population 

(for example Brownson et al., 2005) there is little comparable data on children. The 

absence of baseline information is particularly problematic when attempting to attribute 

increasing rate of overweight and obesity to a decline in physical activity. Also, while 

physical activity is usually thought to determine adiposity some studies have suggested 

the opposite might be true. Among these a number of longitudinal studies have found 

that baseline physical activity did not predict future adiposity, but in fact baseline 

adiposity was a determinant of future physical activity (Ekelund et al., 2008; Metcalf et 

al., 2011). Another complication stems from the fact that measuring physical activity is 

notoriously difficult due in large part to its multi-dimensional nature. Physical activity 

occurs in many domains including transportation, recreation, and play making its 

measurement difficult (Wareham et al., 2005). In the case of self-reported measures a 

truly valid indicator would require information collected across many if not all domains. 

As well as gathering information on moderate and vigorous exercise regimes, researchers 

would also need to collect information on, for example, how many minutes spent 

walking, and doing chores and so on. The expense and logistical difficulties involved in 

collecting objective measurements through the use of heart monitors, pedometers or 

similar prohibit their use in large scale population-level surveys. For these reasons there is 

a great variety of measurement tools used which makes arriving at a consensus on the 

role played by physical activity in increasing rates of childhood overweight and obesity 

difficult.  

A review by Molnar and Livingstone (2000) that included seven large scale observational 

cohort studies found that four studies observed an association between physical activity 

and weight gain among children but three did not. The authors cited difficulties relating 

to data and the methodologies employed in different studies as a key reason as to why 

there is little consensus on the exact role of physical activity in perpetuating increasing 
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rates of overweight and obesity in both the developed and developing world. More 

recently, Wareham et al. (2005) reviewed an additional 16 studies, finding similar results, 

with a small majority of studies reporting a significant inverse association between 

physical activity and BMI. Even so, as the authors note, evidence of an association tend to 

be ecological (population level) and therefore we cannot infer causal inference from the 

results. Of the 16 studies they reviewed, five found no association between physical 

activity or sedentary behaviour and weight status (Mamalakis et al., 2000; Davison and 

Birch, 2001; Kimm et al., 2001; Bogaert et al., 2003; Francis et al., 2003).  A further six 

found an inverse relationship between physical activity and weight gain, and a positive 

association between sedentary behaviour and weight gain (Berkey et al., 2000; O’Loughlin 

et al., 2000; Horn et al., 2001; Berkey et al., 2003; Proctor et al., 2003; Hancox et al., 

2004; Tammelin et al., 2004). Each of these eleven studies had used a self-reported 

indicator of physical activity and in each instance where significant associations were 

reported, effect sizes were uniformly small. The remaining five studies reviewed used 

objective measures of physical activity and of these, three reported significant 

associations (Figueroa-Colon et al., 2000; Moore et al., 2003; Treuth et al., 2003). A 

longitudinal study that monitored moderate and vigorous physical activity for a seven day 

period at points between 2 and 12 years of age found that children who were more 

physically active and spent less time watching television were significantly less likely to be 

overweight by age 12. While methodological differences may go some way to explaining 

the lack of agreement in findings between studies they cannot fully account for the 

disparity of findings. If methodological differences were the cause of the variation then 

one would expect studies that used similar methods, for example epidemiological studies, 

to return similar results. This review shows that this is not the case with large variation in 

the results reported from comparable approaches.   

An ecological study of factors associated with childhood obesity by Davison and Birch 

(2001) provides evidence for the influence of numerous domains on children’s activity 

levels. At the child or individual level, age and gender differences in levels of activity were 

apparent and became increasingly stark as children moved into puberty. In general, boys 

tended to be more active than girls and rates of participation, particularly in organised 

sport/exercise, decreased markedly around the same time among both genders 
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(Kettaneh et al., 2005). This fall-off in participation is especially noticeable among girls 

and continues into adulthood (Kimm et al., 2002; Brennan and Nic Gabhainn, 2008; Haug 

et al., 2009; World Health Organisation, 2012). This has led to calls for efforts to at least 

maintain participation rates among girls as they grow older (Lunn and Layte, 2008). There 

are many possible reasons for changes in activity levels as children grow older including 

an expanded list of interests and pastimes as children move into adolescence and also 

increased demands on their time which in the adult world is clearly implicated as a barrier 

to physical activity (Morgan et al., 2008). Other studies have shown an association 

between weight criticism and physical activity with victims of weight criticism, especially 

girls and overweight children, most susceptible to impaired levels of physical activity in 

the absence of greater coping skills (Faith et al., 2002). In the case of girls, participation in 

organised sport may also be perceived as un-feminine (Gregson and Colley, 1986). Within 

the family setting, many factors influence a child’s propensity to physical activity including 

parental participation and views of physical activity with positive parental attitudes and 

participation associated with higher levels of activity among children (Sallis et al., 1988; 

Anderssen and Wold, 1992). In these as well as other ways there may be an inter-

generational transmission of physical activity norms, a view supported by advocates of 

theories of social reproduction such as Bourdieu (1984).   

9.3 Sedentary behaviour and childhood obesity  

Interestingly, while it is easy to assume that physical activity and sedentary behaviour 

make natural bedfellows with greater time spent on sedentary behaviours leaving less 

time for more physical pursuits, this is not always the case. Indeed numerous studies that 

have considered the two behaviours in tandem found that they were not correlated 

(Whitaker, 2003; Brodersen et al., 2005). However, at a basic level these two behaviours 

compete for individuals’ time – if a child spends many hours watching television then this 

is obviously time that is not spent on more energy demanding pursuits. This is not to 

assume the opposite as true as any time saved from not watching television would not 

automatically be replaced by physical activity.  

Television and computer ownership and attendant screen time have increased greatly 

over recent decades promoting increased rates of sedentary behaviour which may equate 
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to reduced physical activity. As was the case with physical activity, there is a substantial 

literature centred on the hypothesised role that sedentary behaviour may have on 

childhood overweight and obesity. Unlike physical activity however, sedentary behaviour 

is considered relatively easy to measure (Rennie and Jebb, 2005) and while results are 

somewhat inconsistent, in the main they tend to show increased sedentary behaviour 

associated with higher BMI among children. In terms of measurement, studies more often 

than not consider time spent watching television and playing computer games or similar. 

By concentrating on quite narrow indicators of sedentary behaviour the literature on this 

topic is open to criticism for ignoring other possible domains such as time spent reading 

for pleasure or doing homework, both of which are easily measured, objectively as well as 

subjectively.  

A number of studies have reported a dose-response pattern (Dietz and Gortmaker, 1985; 

Gortmaker et al., 1996; Guillaume et al., 1997; Andersen et al., 1998) with BMI increasing 

linearly with extended television screen time. This pattern is also supported by the results 

of randomised control trials that showed that reducing the time children spent watching 

television resulted in a reduction of BMI (Robinson, 1999; Epstein et al., 2002). In terms of 

the longevity of the impact of television viewing on BMI, a longitudinal study by Hancox 

et al. (2004) published in The Lancet showed that average week night viewing between 

the ages of 5 and 15 years was a significant predictor of adult BMI at 26 years of age. That 

said, results are not always consistent and a review by Prentice-Dunn and Prentice-Dunn 

(2012) of 17 cross-sectional studies found mixed results and also that studies using 

objective measures of sedentary behaviour, including observational studies, were less 

likely to report a significant association (ibid: 268). When reflecting on the pattern of 

results found in the literature it is also important to bear in mind the issue of publication 

bias whereby studies with non-significant results are less likely to be published. The 

impact of this bias may be reflected in the ratio of significant to non-significant 

associations found. Another issue that is highlighted in reviews of sedentary behaviour is 

the preponderance of studies that fail to control for confounding factors (Pearson and 

Biddle, 2011) which of course often increases the likelihood of erroneously assigning an 

increased probability of risk. An exception to this is a study of French children aged 3-14 

years that did control for age, gender, physical activity, energy intake, and socio-
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economic status. In this study sedentary behaviour, which was indicated by the amount 

of time spent watching television and playing computer games in a typical week, 

remained a significant predictor of overweight but only in the older age groups aged 8-14 

years (Lioret et al., 2007).  

9.4 Correlates of children’s physical activity and sedentary behaviour 

While evidence of the role of physical activity in weight gain, loss, and maintenance 

among children is variable, there does appear to be a general consensus in the literature 

that physical activity is an important factor to be considered attempting to account for 

the rising tide of overweight and obesity among children. Also, there is general 

agreement that the reason for so many incompatible results is most likely due to the 

absence of a valid means to measure physical activity across its many domains.  

This section considers some of the factors that are purported to correlate with levels of 

physical activity among children. Sallis et al. (2000) undertook a review of correlates of 

physical activity among both children and adolescents. While they too refer to the many 

difficulties inherent in measuring physical activity levels adequately and as a 

consequence, difficulty in comparing results, they did collate substantial evidence for the 

predominance of some key correlates of physical activity. The authors reviewed 54 

studies that had included children aged 3-12 years and within these studies they 

identified 40 variables analysed which they categorised under five domains: demographic 

and biological factors; psychological, cognitive, and emotional factors; behavioural 

attributes and skills; social and cultural factors; and physical environment factors. 

Reflecting the fact that ‘physical activity is determined by many factors’ (p.969), the 

authors discerned nine variables that were consistently found to correlate with physical 

activity regardless of the methodologies employed. The indicators highlighted were: 

gender; parental overweight status; physical activity preference; intention to be active; 

perceived barriers; previous physical activity; healthy diet; access to suitable facilities; and 

amount of time spent outdoors. Interestingly, the vast majority of social factors such as 

parental encouragement and peer influence showed no association. Also somewhat 

unexpectedly, the children of overweight parents tended to be more active than their 
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peers. Four of the studies reviewed included a measure of neighbourhood safety, 

however it was not found to correlate with physical activity.    

To recap, as this chapter progresses, the hypothesis being tested is that household level 

socio-economic status indicators are associated with children’s weight status by 

influencing how the child’s time is spent and their interests, including physical activity. In 

addressing this hypothesis it is hoped that we may better understand the mechanisms 

which lead to the social gradient in the distribution of childhood overweight and obesity.  

9.5 Physical activity indicators 

The Growing Up in Ireland survey collected information on a wide range of indicators of 

both physical activity and sedentary behaviour. The availability of so many possible 

indicators is perhaps reflective of the well documented difficulties involved in accurately 

measuring physical activity levels among children. While all of the information pertaining 

to physical activity was based on parental or child self-report there was a mix of single 

item indicators and previously validated standardised measurement tools. The inclusion 

of such a myriad of tools, as noted by Layte and McCrory (2011), was an attempt to 

capture information on as many domains of children’s physical activity as possible, the 

omission of which, as commented on earlier, is often problematic. 

Two standardised measurement items included in the Growing Up in Ireland survey and 

asked of the children’s Primary Caregiver were adapted from the Leisure Time Exercise 

Questionnaire (Godin and Shephard, 1985). This tool has been shown to be both valid 

(concurrent validity with measures of maximum oxygen intake; Godin et al., 1986) and 

have adequate test-retest reliability (Sallis et al., 1993). Specifically the two questions 

asked of interviewees were: ‘how many times in the past 14 days has the Study Child 

done at least 20 minutes of light exercise that was not hard enough to make him / her 

breathe heavily and make his / her heart beat fast? (Light exercise includes, walking or 

slow cycling)’; and ‘how many times in the past 14 days has the Study Child done at least 

20 minutes of exercise hard enough to make him / her breathe heavily and make his / her 

heart beat faster? (Hard exercise includes, for example, playing football, jogging, or fast 

cycling)’. The most widely advised guidelines for physical activity recommend that 

children get upward of 60 minutes moderate to vigorous exercise each day (Koplan et al., 
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2005). Two further items were included that were considered potentially indicative of 

levels of physical activity, namely, the frequency the child played sport, and how often 

they took exercise. Earlier in this chapter previous studies were criticised for not 

considering children’s mode of transport to and from school and so transport to school 

was examined here but was found not to be predictive of physical activity levels or weight 

status and is therefore not included in the analysis that follows.  

In order to present a clear picture of the inter-relationships between each of the physical 

activity and sedentary behaviour indicators available for analysis a series of Spearman’s 

correlations were conducted (Table 21). As well as examining the correlation between 

each item and the children’s BMI, inter-item correlations were also considered. The 

picture presented shows that physical activity is negatively correlated with BMI among 

boys and girls and sedentary behaviours positively so. Secondly, despite some evidence to 

the contrary (Brodersen et al., 2005), among this population physical activity and 

sedentary behaviours tend to be negatively correlated with each other meaning that 

more time spent on sedentary pursuits was associated with lower levels of physical 

activity.  

As shown in Table 21, while the direction of the significant correlations is the same for 

both boys and girls there are some clear differences apparent in the magnitude of the 

relationships. Concentrating on the correlations between BMI and the physical activity 

indicators show that the frequency of 60 minutes or more of moderate to vigorous 

exercise is significantly negatively correlated with the BMI of boys (rs=-0.04, p<0.01) but 

not girls. Conversely, an examination of the two items adapted from the Leisure Time 

Exercise Questionnaire (Godin and Shephard, 1985) that asked parents about the number 

of days in the last 14 in which the child had done at least 20 minutes of light and/or hard 

exercise showed that both were more strongly correlated with the BMI of girls than boys 

(Table 21) 

Turning to sedentary behaviours and again the direction of the observed relationships 

was as expected with more time spent engaged in sedentary behaviours associated with 

higher BMI. However, neither the number of hours spent reading for pleasure nor playing 

video games were found to be significant. The number of hours spent watching television 
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was the strongest indicator of all of the sedentary behaviours for both boys (rs=0.09, 

p<0.001) and girls (rs=0.05, p<0.01). A similar pattern was also apparent for another 

aspect of ‘screen time’, namely using a computer (boy: rs=0.07, p<0.001; girls: rs=0.05, 

p<0.01). Lastly, more time spent doing homework was associated with higher BMI for 

boys (rs=0.04, p<0.01) only. 

While the pattern presented here is what one would expect with higher levels of physical 

activity associated with lower BMI; more time spent on sedentary behaviours associated 

with higher BMI; and sedentary behaviour negatively correlated with physical activity; the 

correlations, while reaching statistical significance, are all weak in nature. This is all the 

more noteworthy given the large sample size and the very real risk of Type I error 

discussed in the methodological chapter. The weak correlations observed may also reflect 

difficulties in adequately capturing information on physical activity based on self-reported 

subjective measures only, and indeed single item indicators at that. Also, single item 

indicators of the nature here are limited to single domains and therefore cannot 

adequately capture all relevant aspects of a child’s daily physical activity regime. There is 

also the issue of social desirability to be considered whereby reports provided by parents 

in particular may be subject to an upward bias particularly in light of media reporting on 

both adult and childhood overweight and obesity.  
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Table 21 Spearman's correlations between physical activity, sedentary behaviours, and BMI by child sex 

 BMI 
Hours watching  

TV 
Hours spent reading 

for pleasure 
Hours spent using the 

computer 
Hours spent playing 

video games 
Hours spent doing 

homework 

 Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls Boys Girls 

BMI  --- 0.09*** 0.05** 0.01 0.02 0.07*** 0.05** 0.02 -0.01 0.04** 0.02 

60+ minutes of 
vigorous 
exercise 

-0.04** -0.01 -0.09*** -0.09*** 0.04** -0.02 -0.05** -0.02 -0.04* -0.01 -0.01 0.01 

20+ minutes of 
hard physical 

activity 
-0.06*** -0.13*** -0.11*** -0.11*** -0.05** -0.04** -0.08*** -0.03* -0.10*** -0.04** -0.06*** -0.02 

20+ minutes of 
light physical 

activity 
-0.04* -0.12*** -0.09*** -0.09*** -0.08*** -0.04** -0.08*** -0.07*** -0.10*** -0.05** -0.06*** -0.02 

Frequency of 
playing sport 

-0.06*** -0.01 -0.05** -0.05** -0.05** 0.01 -0.06*** -0.04** -0.07*** -0.03 -0.03 -0.04** 

Frequency of 
taking exercise 

-0.01** -0.03* -0.06*** -0.06*** -0.05** -0.06*** -0.03 -0.04* -0.06*** -0.03 -0.04** -0.01 

*p<0.05; **p<0.010; ***p<0.00 

 



215 

 

9.6 Factors hypothesised to impact physical activity levels among children 

The next stage involved the selection of items which, based on the literature reviewed, 

were hypothesised to impact on physical activity levels and therefore BMI status. At the 

individual level the child’s gender was included as the analysis so far has consistently 

shown differences between boys and girls in the impact that any number of factors have 

on their weight status. For this reasons boys and girls were analysed separately in the 

analysis that follows.  

One further characteristic of the children considered is child temperament. Temperament 

can be defined as behavioural individuality and is considered an innate aspect of an 

individual’s personality (as opposed to a learned trait) that is related to developmental 

differences among infants and children. Filozof and Gonzalez (2000) note that the role of 

temperament as it relates to ‘spontaneous physical activity’ can be treated as distinct 

from purposeful activity. The Emotionality, Activity, Sociability (EAS) Temperament 

Questionnaire (Buss and Plomin, 1984) is a 20-item instrument used to measure this 

aspect of a child’s disposition. There are four domains within the construct: emotionality, 

activity level, sociability, and shyness. Each domain of the questionnaire consists of five 

items and Primary Caregivers were asked to indicate their level of agreement with each 

statement on a scale that ranged from ‘not characteristic’ to ‘very characteristic’ (Murray 

et al., 2011). The scale has also been demonstrated to have good test-retest reliability 

(Mathiesen and Tambs, 1999). While authors have questioned the underlying factor 

structure of the scale (Boer and Westenberg, 1994; Gasman et al., 2002) they have 

generally supported the independence of the activity sub-scale. The activity aspect of 

temperament refers to a child’s physical energy (Thomas et al., 1968). As is apparent from 

the relevant questionnaire items31 it does not measure activity levels per se but does 

refer to a child’s demeanour in terms of their general energy levels. A high energy child is 

one that displays a preference for more energy demanding behaviour such as running and 

jumping and may have difficulty remaining still which can be problematic in particularly 

                                                      
31 The five items of the activity sub-scale of the EAS temperament questionnaire are: is always on the go; 

when child moves about, he/she moves slowly; is off and running as soon as he/she wakes up is very 

energetic; prefers quiet, inactive games to more active ones.  
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structured environments such as school. Conversely a low activity child is one that shows 

a greater propensity for more sedate activities. 

Previous research that has examined the possible link between aspects of children’s 

temperament and their weight status have tended to focus on the potential role of 

temperament in shaping children’s dietary behaviour (Faith and Hittner, 2010; Vollrath et 

al., 2011). One cross-sectional study that looked specifically at the activity temperament 

of girls found that it was related to body composition and non-resting energy expenditure 

(Anderson et al., 2005). From this finding they hypothesised that higher activity 

temperament may be a protective factor against weight gain. However, they found no 

support for this from the results of their prospective study which followed a cohort of 

girls from childhood to adolescence. The current study takes a rather novel approach in 

considering how activity temperament may mediate the influence of factors that have 

elsewhere been found to encourage or inhibit physical activity among children. In other 

words, might it be that a child with high activity temperament can overcome pre-

supposed barriers to physical activity such as a lack of green spaces and in circumventing 

potential obstacles such as this achieve levels of energy expenditure beneficial to their 

weight status. This approach also brings the child to the centre of the processes involved, 

no longer viewing them as passive recipients of the goods or ills purveyed on them by 

features of their home or neighbourhood but rather as active agents themselves.     

A dichotomous single item indicator was included which gauged the ability of each family 

to make ends meet as limited economic resources may limit the type of active pursuits 

which a child can engage in. For example, participation in many sports clubs involves not 

only some form of membership fee but also the purchase of specialised equipment. 

Finally, the composite measure of household deprivation developed in Chapter 6 was 

included in order to better demonstrate any role played by economic capital.  

Before moving onto potential neighbourhood correlates the results of a series of bivariate 

analyses are presented in Table 22 for each of the items discussed above in terms of 

physical activity scores. The purpose of this exercise was simply to examine if there were 

significant differences in the mean physical activity scores of the groups included for each 

variable as this will indicate if groups can be differentiated in terms of their levels of 
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physical activity. If they can, then this provides support for their inclusion in the 

multivariate analysis that follow. The outcome variable, developed in Chapter 6, is a 

multi-domain construct of physical activity with scores on the scale standardised with a 

mean of zero and standard deviation of one. This means that scores below zero indicate 

below average and above zero is above average. Appropriate measures of effect size 

(association) are also reported to aid the interpretation of the size of the effect observed. 

Eta squared for t-tests was calculated as ((t2)/( t2+df)) and for ANOVAs as (Sum of squares 

between groups/Total sum of squares). In both instances their interpretation is informed 

by Cohen (1988) with 0.01 considered a small effect, 0.06 a moderate effect, and 0.14 and 

over a large effect. 

Table 22 Mean physical activity scores by child, parent, and household characteristics 

 Mean Score 

(SD) 

Significance 

test 

Eta 

squared 

Gender  

t(8424)=18.48 0.04 Boys 0.18 (0.97) 

Girls -0.22 (1.01) 

EAS activity quartiles  

F (3, 8466)=242.4, p<0.001 0.08 

Lowest -0.42 (1.04) 

2nd -0.02 (0.98) 

3rd 0.14 (0.92) 

Highest 0.33 (0.89) 

Household Social class  

F (5, 8316)=5.6, p<0.001 0.003 

Professional Managers 0.11 (0.92) 

Managerial and Technical 0.03 (0.99) 

Non-manual -0.04 (1.01) 

Skilled manual -0.03 (1.06) 

Semi-skilled and Unskilled -0.09 (1.05) 

Validly no social class -0.09 (1.03) 

Primary Caregiver Education  

F(3, 8477)=11.6, p<0.001 0.004 

Lower sec or less -0.07 (1.03) 

Leaving cert of equiv -0.05 (1.02) 

Non degree 0.04 (0.99) 

Degree or higher 0.10 (0.95) 

 

 

  

 
 



218 

 

 Mean Score 

(SD) 

Significance 

test 

Eta 

squared 

PES  

p=0.446 

 

N/A 
At work or education -0.01 (0.99) 

At home, unemployed, 

retired 

-0.03 (1.03) 

Household Income  

F(4, 7925)=6.9, p<0.001 0.003 

Lowest -0.09 (1.06) 

2nd -0.07 (1.02) 

3rd -0.04 (1.00) 

4th 0.00 (0.99) 

Highest 0.08 (0.96) 

Basic deprivation scale  

t(3159)= 6.5, p<0.001 0.01 Not deprived 0.02 (1.00) 

Deprived -0.15 (1.03) 

Making ends meet  

t(4644)=-3.91, p<0.001 0.003 With difficulty -0.08 (1.07) 

No difficulty 0.01 (0.98) 

Maternal BMI  

F(2, 7671)=9.9, p<0.001 0.003 
Healthy32  0.04 (1.02) 

Overweight -0.02 (1.00) 

Obese -0.10 (1.01) 

 

In each instance, with the exception of the Principal Economic Status of the Primary 

Caregiver, significant differences were found between groups with higher levels of activity 

found among children with higher EAS activity scores; from higher social classes; Primary 

Caregivers with higher levels of education; households with higher equivalised income; 

not deprived as measured by the basic deprivation scale; and no difficulty in making ends 

meet. In terms of parental BMI children whose mothers were overweight or obese had 

significantly lower physical activity scores compared to the children of healthy weight 

Primary Caregivers. 

While significant differences were found in mean physical activity scores for all but one of 

the variables, the effect sizes were uniformly small, even negligible in some cases. EAS 

                                                      
32 For ease of interpretation and in light of the small numbers impacted (n=95), the under-weight group was 

merged with the healthy group.   
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activity level was the only exception to this wherein a moderate effect size was found 

(Cohen, 1988). It is important to see if this remains a significant factor when 

neighbourhood level characteristics are introduced as this personality trait of the children 

might impact directly on behaviours mediating any attempts to alter the children’s 

behaviours by way of intervention. The effect sizes calculated also illustrate the important 

point that although the differences were statistically significant they were not practically 

large.  

Results so far suggest that children can be differentiated in relation to these 

characteristics in terms of their standardised physical activity scores. This finding provides 

support for the inclusion of these variables in the multivariate analysis that follows. 

Before reaching that stage however, neighbourhood characteristics that are believed to 

impact childhood overweight and obesity, as well as physical activity and sedentary 

behaviours are introduced and the literature reviewed.  

9.7 The role of neighbourhood characteristics 

An important concern of this chapter is the influence which household and 

neighbourhood characteristics have on levels of physical activity. Having developed a 

physical activity indicator utilising a number of items recorded by the Growing Up in 

Ireland survey, and considered differences in levels of activity based on a number of 

individual and household characteristics it is now time to introduce the neighbourhood 

level indicators that may help explain how the local environment impacts on physical 

activity levels which we have seen in turn the weight status of children. By the end of this 

chapter it is hoped that we will have a better understanding of the interplay between all 

of these factors. 

As discussed in detail in Chapter 3, many recent studies of health outcomes have come 

full circle, whereby the characteristics of the neighbourhood in which individuals are 

situated has returned to prominence having previously been relegated to secondary 

importance as the focus turned to individual behaviours with an accompanying emphasis 

on personal responsibility. In the case of child outcomes this has led to an increased 

awareness of the impact that the broad range of characteristics of the physical and social 

environment of the neighbourhood in which a child lives can have. Traditionally, much 
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research in the social sciences concentrated on individual and/or family socio-economic 

status characteristics, however, it is increasingly accepted that the socio-economic status 

of individuals that make up a neighbourhood (compositional) is not enough to fully 

explain the influence of neighbourhood on outcomes. For this reason it is important to 

also consider the structural (contextual) nature of neighbourhoods. This feature refers 

not only to the availability and access to resources and services, and the physical traits of 

an area, but also to neighbourhood norms such as collective efficacy (Cohen et al., 2006; 

Grow et al., 2010). There is evidence that the structural nature of neighbourhoods have 

an effect on health and wellbeing independent of individual or household socio-economic 

status (van Jaarsveld et al., 2007). This study is one of only a few on the pattern of 

children’s physical activity to have considered neighbourhood and household socio-

economic status indicators in tandem. 

9.8 Neighbourhoods and childhood overweight and obesity 

Research investigating the impact of neighbourhood correlates of childhood physical 

activity, and overweight and obesity is still in its infancy and beset by many 

methodological and measurement problems. However, it is an area that has considerable 

potential for expansion particularly given advances in the development of evermore 

powerful analytic tools and the increased availability of Geographic Information Systems 

(GIS) that allow for more objective spatial analysis at census tract level (Braveman et al., 

2005). Examples of the work being conducted in this area can be found in the 

international review carried out by Shrewsbury and Wardle (2008) which was discussed in 

Chapter 7, where the social gradient of childhood obesity was addressed. This review 

included seven studies that took into account neighbourhood level socio-economic status 

indicators. Of the seven studies, two (Jansen and Hazebroek-Kampschreur, 1997; Kinra et 

al., 2000) found an inverse association between adiposity and neighbourhood socio-

economic status with lower socio-economic status associated with higher BMI; two found 

mixed results (Booth et al., 1999; Wardle et al., 2003) with significant associations 

apparent only within sub-populations or with particular indicators of adiposity. The 

remaining three studies did not find a significant association (Cowell et al., 1999; Burke et 

al., 2004; Wright and Parker, 2004).  
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Studies that have used multilevel analysis have tended to find an inverse relationship 

between adiposity and neighbourhood socio-economic status (Oliver and Hayes, 2005; 

Janssen et al., 2006; Nelson et al., 2006; Grow et al., 2010). For example, the study by 

Grow and colleagues (2010) considered five census tract neighbourhood socio-economic 

status variables within a large U.S. county. The five social-economic indicators analysed 

were: median household income; percentage of population who owned their own homes; 

percentage of female population aged 25 years and older who had completed high school 

only or less education; percentage of households with children headed by a single parent; 

and the percentage of population within each tract that were defined as non-white 

ethnicity. Each of the five items was significantly associated with childhood obesity and 

resulted in a range of increased risk of obesity of 7% to 24%. When all of the items were 

included in a multivariate model along with gender, age, and health insurance status, only 

two of the neighbourhood level indicators remained significant – median income and 

home ownership, which together explained 24% of the spatial variability in obesity. 

Interestingly, and somewhat counter-intuitively, the direction of the association observed 

for home ownership was the reverse of that seen in the bivariate analysis with a lower 

percentage of home ownership now associated with lower rates of obesity. Grow et al. 

(2010: 8) speculate that this may be due to an increased availability of affordable housing 

schemes in the area which may share some of the obesogenic factors more often 

associated with areas with lower rates of home ownership.  

A further review by Dunton and others (2009) that included seven studies with samples of 

children aged between three and twelve years found the physical environment of 

neighbourhoods was significantly associated with childhood obesity but noted that 

findings varied according to a number of characteristics including the children’s age and 

gender, household socio-economic status, and population density. Interestingly, their 

results showed that obesity was negatively correlated to child reported access to physical 

activity facilities but found no association when analysis was based on parental reports. 

As well as highlighting the measurement difficulties associated with self-reported 

indicators, this may also be suggestive of a mediating role for personality traits and 

psychosocial factors whereby the perspective of the child plays a central role in their use 

of available resources independent of the perceptions of their caregivers.  
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9.9 Neighbourhoods characteristics and physical activity 

Studies that have examined potential pathways by which neighbourhood level 

characteristics impact on childhood obesity have tended to concentrate on one of two 

areas, diet, or physical activity. Of the former, much work has been done which 

concentrates on the availability of food stuffs, specifically access to retail and fast-food 

outlets. Often this work has involved itself with the identification of food deserts which is 

a locality with poor access to the foods necessary to maintain a healthy diet and often 

accompanied by a proliferation of fast food outlets. This aspect of the local environment 

is addressed in Chapter 10 where diet and related behaviours are examined.   

It is to the latter aspect, physical activity, that attention is turned where walk-ability and 

access to suitable recreation sites for physical activity are two ways the physical 

environment is postulated to impact positively on children’s levels of physical activity. A 

review of 33 studies by Davison and Lawson (2006) found that while results were mixed, 

in general higher levels of physical activity among both children and adolescents was 

associated with neighbourhoods characterised as providing better access to recreational 

facilities and superior transport infrastructure. The latter refers to the presence of 

pathways, controlled traffic junctions, and access to destinations and public 

transportation. Characteristics of the local environment found to negatively impact on 

physical activity included traffic density and speed, and area deprivation and crime. Other 

studies report similar findings with a range of neighbourhood characteristics found to be 

associated with varying levels of physical activity (McCormack et al., 2004; Timperio, 

2004; Timperio et al., 2004; Brownson et al., 2005; Sallis, and Glanz 2006; Jones et al., 

2009; Ding et al., 2011). Brownson (2001) has also highlighted how neighbourhood socio-

economic factors may be associated with physical activity with lower income 

neighbourhoods having fewer or poorer access to physical activity facilities than more 

affluent areas. While this study was based in the United States these findings may also be 

applicable to other developed countries. 

The most recent study reviewed that sought to identify neighbourhood environment 

correlates of childhood weight was published in 2012 by Saelans et al. and is part of an 

initiative in Seattle and San Diego called ‘The Neighborhood Impact on Kids Study’. Here, 
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the authors sought to examine the relationship between GIS defined physical activity and 

nutrition environment characteristics and childhood obesity. Local environments were 

considered high or low in terms of physical activity based on objective measures of how 

favourable neighbourhoods were to walking and access to high quality recreational 

facilities (Frank et al., 2012). Bivariate analysis showed that lower rates of overweight and 

obesity were observed in areas more amenable to physical activity. When household 

demographic characteristics, including parental weight status, were included in 

multivariate analysis, the neighbourhood physical activity environment was significantly 

associated with obesity rates only. This finding as with others discussed throughout this 

thesis provides evidence for strong distal associations at the higher end of the BMI 

spectrum whereby numerous factors appear to impact more on obesity than overweight 

(Beyerlein et al., 2011).     

9.10 Neighbourhood environment indicators 

Both the children and primary caregivers were asked a number of questions about their 

locality, including a number of items specifically related to physical activity. In particular, 

participants were asked to give their subjective opinion on a number of neighbourhood 

characteristics that were considered conducive to play. Information on a number of 

neighbourhood characteristics was available for inclusion from the Growing Up in Ireland 

survey questionnaire and the following items are included in subsequent analysis: 

(1) Safe for children to play during the day (parental report); 

(2) There are safe parks, playgrounds and play spaces (parental report); 

(3) Recreational facilities appropriate to a 9-yr old (Parental report); 

(4) Too much traffic (child report); 

(5) Green area to play (child report); 

(6) Playground nearby (child report); 

(7) Safe places to play (child report). 

These items capture information on a number of domains, namely safety; availability of 

recreational facilities; access to green areas; and traffic. Of the range of items available 

for inclusion in the analysis it was decided to include questions based both on Primary 

Caregiver reports and those that captured the opinion of the children themselves. The 
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question asked of Primary Caregivers that was included asked to what extent they agreed 

or disagreed that there are safe parks, playgrounds and play spaces in their local area. 

Overall, 58% of primary caregivers responded that there were safe places available with 

42% answering that there were not. The children were asked simply whether there were 

good places to play near their house with 83% responding that there were, and 17% 

stating there were not.  

Although the literature suggests that access to safe pathways was an important factor, no 

information was collected on this aspect of the children’s neighbourhoods and so cannot 

be considered here. The full distribution of BMI by each of the variables is included in 

Appendix E and shows that while no significant difference was found in the mean scores 

of physical activity between children who reported that there was a playground nearby 

and those who said there was no playground nearby (p=0.471), for each of the other 

items a significant association in scores was found (Table 23). In terms of access to 

facilities which was reported elsewhere as an important predictor of activity levels (for 

example Davison and Lawson, 2006; Dunton et al., 2009) children from localities where 

their Primary Caregiver felt there were not safe parks, playgrounds or play spaces, scored 

significantly lower physical activity scores than their peers. Similarly, lower activity scores 

were reported among children whose Primary Caregiver reported a lack of recreational 

facilities appropriate to nine-year-olds. From child reports, too much traffic surprisingly 

impacted positively on physical activity scores, while having a safe area to play also had a 

positive effect. This finding regarding traffic levels warrants further discussion and is 

returned to shortly when discussing the results of the multivariate analysis. Based on the 

measures of effect size reported, safety was the most important factor as reported by 

both Primary Caregiver and the child. Finally, the newly constructed neighbourhood 

socio-economic status variable (developed in Chapter 6), while reaching statistical 

significance, did not have any clear gradient pattern with children from both the locations 

classified as in the lowest quartile neighbourhood socio-economic status and the second 

highest having below average physical activity scores. That said, as expected, the highest 

scores were found among children from areas in the highest neighbourhood socio-

economic status quartile. As with many of the other individual factors identified thus far 

the measures of effect size were uniformly small ranging from 0.001 to 0.02. 
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Table 23 Mean physical activity scores by neighbourhood characteristics 

 Mean Score 

(SD) 

Significance 

test 

Eta 

squared 

Safe for children to play during the day (parent) 

t(8473)=4.4, p<0.001 0.02 Agree 0.00 (1.00) 

Disagree -0.18 (1.09) 

Safe parks, playgrounds and play spaces (parent) 

t(8473)=4.9, p<0.001 0.002 Agree 0.03 (1.00) 

Disagree -0.08 (1.01) 

Appropriate recreational facilities (parent)  

t(8471)=5.2, p<0.001 0.003 Yes 0.04 (0.99) 

No -0.08 (1.03) 

Too much traffic (child)  

t(8327)=2, p<0.05 0.001 Yes 0.03 (1.00) 

No -0.02 (1.01) 

Green areas to play (child) 

t(8312)=3.3, p=0.001 0.005 Yes 0.00 (1.00) 

No -0.09 (1.04) 

Playground nearby (child) 

p=0.471 N/A Yes 0.00 (1.02) 

No -0.02 (1.00) 

Safe areas to play (child)   

t(8314)=6.3, p<0.001 0.01 Yes 0.03 (1.00) 

No -0.14 (1.03) 

Neighbourhood socio-economic status 

 

F(3, 8477)=5.8, p<0.001 

 

0.002 

Lowest quartile -0.05 (1.03) 

2nd 0.01 (1.00) 

3rd -0.06 (1.01) 

Highest quartile 0.06 (0.97) 
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9.11 A model to predict physical activity levels among children 

A core aim of this chapter is to test the effects of group level (neighbourhood33) variables 

on physical activity levels. In order to achieve this goal a multilevel model with random 

effects was developed (Snijders and Bosker, 2012). This approach allows us to take 

account of the hierarchical structure of the data with individual observations (children) 

nested within larger units (EDs). In other words we are interested in whether children in 

the same geographic area have similar levels of physical activity. An important advantage 

of this approach over standard regression techniques is that it is less likely to under-

estimate standard errors which in turn reduces the risk of Type I error, that is, 

erroneously finding a significant effect. Random effects models are also known as 

variance component models as they assign portions of the variance to the grouping or 

cluster effect. The xtreg GLS random-effects (re) procedure in Stata/IC 12.1 was used to 

develop the model and further details on this analytic approach is provided in Chapter 5.   

The results from three sequential MLM random effects models are presented in Table 24. 

The coefficients, standard error, and significance level for each independent variable 

included in each model are presented. The unstandardised coefficients tells us how much 

change in our dependent variable (physical activity) occurs from a one unit change in each 

predictor variable while controlling for each of the other variables included in the model. 

Negative coefficients indicate that a response category is associated with a decrease in 

physical activity scores compared to the reference category.  

The first model is the intercept-only (null) model which contains no independent 

variables. This model was significant and there was 7.6% of variance in physical activity 

accounted for by the level 2 (neighbourhood) clusters. The second model presented 

contains first-level (individual and household) predictors which are now added to the 

intercepts-only model. This model explained 14.1% of the overall variance in physical 

activity scores (14.8% within groups and 10.8% between). In the final model, second-level 

(neighbourhood) predictors were added to the model. The full model, containing all 

predictors of interest explained an improved 15.2% of the overall variance in physical 

                                                      
33 Neighbourhood and ED are used interchangeably with both referring to the geographic location in which 

the children and their families reside.  
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activity scores (15.7% within groups and 12.3% between). Almost ten percent (9.6%) of 

the variance was accounted for by neighbourhood level predictors. Details of the effect of 

each of the individual predictors considered are presented in Table 24 and discussed 

below. 

Table 24 Random effects model of levels of physical activity  

 
Null (constant only) 

Model 

Individual and Household 

characteristics 

Full 

model 

Female  -0.358 -0.346 

   (0.023)*** (0.023)*** 

Professional  Reference category 

Managerial and Technical   -0.003 -0.008 

   (0.032) (0.033) 

Non-manual  -0.036 -0.040 

   (0.041) (0.041) 

Skilled manual  0.016 0.007 

   (0.045) (0.046) 

Semi-skilled and Unskilled  -0.068 -0.068 

   (0.053) (0.053) 

Validly no social class  0.012 0.013 

   (0.069) (0.070) 

Lower sec or less  0.015 0.009 

   (0.037) (0.038) 

Leaving cert of equiv  -0.064 -0.068 

   (0.029)* (0.030)* 

Non degree  -0.003 0.003 

   (0.029) (0.030) 

Degree of higher  Reference category 

School/Education  0.208 0.206 

   (0.093)* (0.090)* 

Unemployed / retired  -0.001 -0.019 

   (0.121) (0.124) 

Home duties  0.033 0.032 

   (0.025) (0.025) 

Lowest equivalised  income  -0.121 -0.106 

   (0.042)** (0.042)* 

2nd lowest equiv income  -0.109 -0.104 

   (0.035)** (0.035)** 

3rd lowest equiv income  -0.116 -0.113 

   (0.035)** (0.035)** 

2nd highest equiv income  -0.018 -0.016 

   (0.034) (0.034) 
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Null (constant only) 

Model 

Individual and Household 

characteristics 

Full 

model 

Highest equivalised income  Reference category 

Basic Deprivation (2+ items)  -0.063 -0.056 

   (0.030)* (0.028)* 

Difficulty making ends meet  0.040 0.041 

   (0.028) (0.029) 

PCG Health weight  Reference category 

PCG overweight   -0.027 -0.031 

  (0.024) (0.024) 

PCG obese  -0.072 -0.075 

  (0.032)* (0.032)* 

Lowest EAS activity quartile  -0.691 -0.689 

   (0.032)*** (0.032)*** 

2nd lowest EAS  -0.340 -0.336 

   (0.027)*** (0.027)*** 

2nd highest EAS  -0.172 -0.171 

   (0.029)*** (0.029)*** 

Highest EAS activity quartile  Reference category 

Less than 1 hour TV  Reference category 

1-3 hours TV  -0.146 -0.147 

   (0.026)*** (0.026)*** 

More than 3 hours TV  -0.400 -0.401 

   (0.047)*** (0.047)*** 

Less than 1 hour reading  Reference category 

More than 1 hour reading  -0.053 -0.046 

   (0.025)* (0.025) 

Less than 1 hour computer  Reference category 

More than 1 hour computer   -0.093 -0.097 

   (0.034)** (0.035)** 

Less than 1 hr video games  Reference category 

More than 1 hr video games   0.009 0.009 

   (0.031) (0.031) 

Less than 1 hr homework  Reference category 

More than 1 hr homework   -0.082 -0.084 

   (0.024)** (0.024)** 

No safe areas    -0.054 

 (parental report)   (0.024)* 

No appropriate recreation     -0.036 

facilities   (0.024) 

No good places to play    -0.142 

 (child report)   (0.034)*** 

Too much traffic    0.024 

 (child report)   (0.026) 
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Null (constant only) 

Model 

Individual and Household 

characteristics 

Full 

model 

No green areas    -0.045 

 (child report)   (0.029) 

No playground near    -0.007 

 (child report)   (0.025) 

No safe places to play    -0.075 

 (child report)   (0.030)* 

Constant 0.004 0.804 0.887 

  (0.013) (0.024)*** (0.044)*** 

N Individuals 8,496 7,662 7,381 

N Clusters 1,804 1,745 1,718 

R2 Within 0.000 0.148 0.157 

R2 Between 0.000 0.108 0.123 

R2 Overall 0.000 0.141 0.152 

Random intercepts 0.277 0.306 0.289 

Within ED Std. Dev. 0.969 0.895 0.889 

Variance explained  ED level  0.076 0.105 0.096 

Chi2 . 1,256.24 1,402.63 

* p<0.05; ** p<0.01; *** p<0.001  

Results from the fully adjusted model show that girls had significantly lower activity levels 

than boys (β=-0.346 SE.=0.023, p<0.001) which was consistent with the findings of other 

studies. As shown earlier there was a significant independent between household social 

class and physical activity, however, this association was not evident in the fully adjusted 

model which shows that social class differences in physical activity levels can be explained 

by factors other than social class itself.  

Maternal education remained a significant predictor with lower levels of educational 

attainment associated with lower levels of physical activity. In particular, children whose 

mothers had left the education system upon completion of their leaving certificate (β=-

0.068 SE.=0.030, p<0.05) or its equivalent had significantly lower levels of physical activity 

compared  to their peers whose mothers had completed a third level degree or higher. 

The principal economic status of the child’s main caregiver was also a significant predictor 

of physical activity with higher scores reported by children whose caregiver was in 

education at time of interview (β=0.206 SE.=0.090, p<0.05) compared to those at work or 

training. Equivalised household income was a significant predictor of activity levels. 

Children from the lowest through third lowest income quintiles had significantly lower 
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physical activity scores than those from the highest quintile group. This suggests that a 

lack of economic resources does convey disadvantage in terms of physical activity. While 

children from households experiencing difficulty making ends meet were at no 

disadvantage compared to their peers, children from households that reported being 

deprived of at least two items on the BDS were less physically active (β=-0.056 SE.=0.028, 

p<0.05). Maternal obesity but not overweight was associated with lower physical activity 

scores.  

The next component of the model was the EAS activity sub-scale which is taken here to 

reflect an aspect of the child’s personality. There was a clear gradient between this 

feature of a child’s temperament and their physical activity with scores highly predictive 

of physical activity levels and lower scores EAS activity scores associated with lower 

physical activity scores.  

It was shown earlier that there was a consistent inverse association between sedentary 

behaviours and physical activity in the current sample with increased time spent on 

sedentary activities associated with decreased physical activity. This was despite a 

number of studies finding that this as not always the case (Whitaker, 2003; Brodersen et 

al., 2005). Among the sedentary behaviours included in the model no association was 

found between physical activity and the amount of time children spent reading for 

pleasure or playing video games. However, increased time spent on a computer (β=-0.097 

SE.=0.035, p<0.01), and completing homework (β=-0.084 SE.=0.024, p<0.01) impacted 

negatively on physical activity levels. Time spent watching television is the most 

commonly adopted indicator of sedentary behaviour among children and here a strong 

negative association was found. There was also a dose response effect with physical 

activity decreasing exponentially as television viewing time increased.  

As already shown variables at the local neighbourhood level accounted for 9.6% of the 

variability in physical activity. A reported lack of suitable recreational facilities; too much 

traffic; an absence of green areas in which to play; and an absence of playgrounds did not 

have a detrimental effect on levels of physical activity. The key neighbourhood 

characteristic that impacted children’s activity was in fact parental and child subjective 

reports on the safety of the local area. Parents reported on the general safety of their 
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local area during the day and it was found that children from areas considered unsafe had 

significantly lower activity levels (β=-0.054 SE.=0.028, p<0.05). Children who reported 

there were no safe areas to play in their locality also reported lower levels of physical 

activity (β=-0.075 SE.=0.030, p<0.05). Finally, children who reported an absence of ‘good 

places to play’ were less physically active (β=-0.142 SE.=0.034, p<0.001).   

9.12 Discussion 

At the outset of this chapter the stated intention was to assess whether characteristics of 

the children themselves and their household, and the economic and physical 

environment in which they were positioned might inhibit or encourage physical activity. 

Specifically, the first hypothesis examined here was that there are factors at the family 

and neighbourhood level that impact on children’s physical activity and sedentary 

behaviour. Secondly, the characteristics, in particular the socio-economic status of the 

children’s household and neighbourhood mediates the impact of the aforementioned risk 

factors. 

In order to test the veracity of this hypothesis we first examined whether variations in 

child weight status could be differentiated by their levels of physical activity using a 

number of single item indicators. Here it was found that higher rates of activity measured 

on any number of items such as vigorous activity for 60 minutes or more and frequency of 

taking exercise were indeed associated with lower BMI. However, in each instance the 

associated measure of effect size was small. It was also observed that although the 

patterns of the observed associations were similar for boys and girls there were some 

gender differences apparent with, for example frequency of playing sport, associated 

with the weight status of boys only.   

Secondly, a positive correlation was found between increased sedentary behaviour and 

BMI with more hours spent watching television and using a computer particularly 

problematic. Despite some studies reporting no correlation, among this sample there was 

a significant negative correlation between physical activity and sedentary behaviour, with 

lower levels of physical activity associated with higher rates of sedentary behaviour and 

vice versa.  
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Despite the somewhat limited and inconsistent evidence to support physical activity as a 

protective factor against weight gain at the population level it is widely held to play an 

important role in weight maintenance. Given the previously documented difficulties in 

adequately capturing levels of children’s physical activity across its many domains it was 

decided to create a new physical activity construct using a data reduction technique 

which resulted in physical activity being operationalised as a single standardised factor 

variable constructed from five single item indicators. Also, similar to other studies (for 

example see Sallis et al., 2000) that have found an inverse relationship between parental 

overweight and children’s physical activity levels there was a significant relationship 

between maternal BMI and physical activity with lower levels of activity found among 

children whose mother was obese.  

It was possible to differentiate the physical activity levels of the children according to the 

activity aspect of their temperament. Therefore, it might be concluded that this aspect of 

the children’s temperament did indeed enable or inhibit more purposeful activity. 

However, despite Folzof and Gonzalez' (2000) contention that active temperament 

relates to spontaneous rather than purposeful activity and therefore the two concepts 

can be treated as distinct, it is likely that that purposeful activity and an active 

temperament were conflated. It is probable that physically active children, by virtue of 

their activity levels, were judged to have an active temperament also. For this reason it is 

important that the importance of this finding is not over-stated.    

While there was initial evidence for variation in physical activity scores according to 

household social class, these disparities were no longer evident when other individual, 

household, and subsequently, neighbourhood level characteristics were also considered. 

In the final random effects model presented in Table 24, the key drivers of differences in 

physical activity were gender, income, television and computer screen time, and the 

characteristics of the local environment. On current evidence, this finding lends support 

to a materialist explanation above that of psychosocial for disparities in levels of physical 

activity among children. Lower household economic resources coupled with an often 

attendant disadvantaged local physical environment in terms of recreational facilities and 

safety may mean that children from disadvantaged households are doubly hindered with 

regard to physical activity. This might also explain why these children were observed to 



233 

 

spend more time on sedentary behaviours, limited as they may have been in 

opportunities for outdoor play.  
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Chapter 10 – Diet, dietary behaviours, socio-economic status, and the local 

food environment 

10.1 Introduction 

Having addressed aspects of the children’s physical activity and sedentary behaviours it is 

now time to turn our attention to the children’s diet and associated behaviours. The 

socio-economic patterning of overweight and obesity is believed to be, at least in part, 

due to a socially structured patterning of dietary practices, and importantly, access to 

healthful foods. Therefore, socio-economic differentials as a determinant of dietary 

quality and behaviours are again of central interest in this chapter. Among the 

sociological approaches used to explain these disparities is material constraint whereby 

disadvantage is perpetrated by economic barriers to accessing healthful diets. From the 

theories of consumption reviewed, the supply side of consumption is implicated with the 

social and economic environment in which one is situated believed to influence diet. 

Furthermore, modes of consumption whereby children learn to consume have been 

implicated in the maintenance of social disparities. This last perspective is linked to 

Bourdieu’s notion of the habitus that sees taste, in the broader sense, as being 

internalised according to one’s social position and subsequently manifest in behaviours. 

The impact of external stressors on dietary choices provides a possible psychosocial 

explanatory route to overweight and obesity. According to this approach, negative 

feelings associated with ones position on the social hierarchy may encourage excessive 

eating (Offer, 2007). Given this study’s application of a conceptual framework based on 

Bronfenbrenner’s ecological systems theory which means there is information available 

from a number of realms including the home and the local food environment, it is hoped 

that as the chapter progresses it will be possible to draw on these theories in an attempt 

to pin-point some of the drivers of the social disparities in diet and related behaviours 

implicated in childhood overweight and obesity.      

After establishing the specific hypotheses which were tested in this chapter, the first 

section proceeds with a review of the literature on the inter-play between socio-

economic status, diet, and related behaviours. Before examining the relationship 

between specific indicators and dietary quality, a brief overview of the role that diet plays 



235 

 

in overweight and obesity among children is provided. Following this, two specific 

behaviours, family meal times and breakfast consumption are examined. Variations in the 

distribution of these behaviours according to socio-economic status are then explored 

with a view to later testing whether they may partially explain social differences in dietary 

quality. From section 10.11 onwards focus shifts to the local food environment. The aim 

here is to assess whether there exist more distal structural factors that may help further 

explain differences in dietary quality. Dietary quality is assessed by way of a dietary 

quality index, the construction of which was discussed in detail in Chapter 6. 

10.2 Hypothesis 

In the first section of this chapter, the hypothesis examined is that child dietary quality is 

directly influenced by socio-economic variation in familial dietary practices and indirectly 

influenced by socio-economic variation in the local food environment. Specifically, the 

socio-economic distribution of diet related behaviours is examined followed by an 

assessment of the combined impact that socio-economic status; maternal and household 

characteristics; parenting style; and the local food environment have on the dietary 

quality of nine-year-old children.     

10.3 Dietary Quality and BMI Status 

At the most basic level higher consumption of calories is an important driver of increased 

body weight and temporal changes to both the foods we eat and how we eat them has 

been implicated in the rising prevalence of overweight and obesity among both adults 

and children (Nicklas and Johnson, 2004). While there is little consensus as to the precise 

nature of the relationship between specific food items, diet behaviours, and weight 

status, it is accepted that the type of food consumed is just as important as the total 

amount, with high fat, calorie dense foods particularly deleterious. The role of specific 

food constituents such as fats, proteins and carbohydrates, as well as specific food groups 

and individual foods are not agreed on with results from cross-sectional studies 

associating excessive caloric intake (relative to energy expenditure) to overweight being 

inconsistent (Field, 2008). Without delving too deeply into the field of nutritional science 

it is nonetheless important to consider briefly dietary factors that predict or protect 

against excessive weight gain among children. To this end a chapter on the predictors and 



236 

 

consequences of childhood obesity by Field (2008) provides an accessible overview of the 

role played by a number of these factors. Higher fat intake is associated with higher 

percentage body fat, fat mass, skin-fold thickness and prospectively greater increases in 

BMI over a two year period. The reasons posited for this are manifold: firstly high fat 

foods are high in caloric content and therefore more energy dense34 (Field, 2008); 

secondly, these foods tend to be more palatable than healthier alternatives which can 

lead to over-consumption (ibid); thirdly, high fat foods provide lower levels of satiety 

which again may promote over-eating (ibid); and fourthly, the energy cost, that is the 

monetary cost of energy units is lower (Drewnowski and Specter, 2004; Darmon and 

Drewnowski, 2008). 

Results from cross-sectional studies tend to be more supportive of a link between high 

protein diets and BMI than prospective studies or randomised control trials (Hu, 2008). 

Also, low carbohydrate diets which tend to be high in protein are increasingly proffered 

as an alternative to low fat diets as a means of reducing weight (ibid: 278). The hypothesis 

as to why this may be the case is that high protein foods lead to greater satiety and 

therefore result in lower total energy intake (ibid: 279). The role of dietary fibre in 

protecting against a number of chronic diseases among adults is also widely supported. 

However, results are again mixed, particularly with regard to a protective role of fibre 

against overweight and obesity among children and adolescents. A number of theories 

exist as to how dietary fibre might be a protective factor. One such theory is that high 

fibre foods such as fruit and vegetables provide greater satiety than alternatives. Eating 

foods high in fibre may also reduce total caloric intake by replacing the consumption of 

more energy dense food items such as soft drinks and snacks. As well as providing 

necessary micro-nutrients fruit and vegetables are considered beneficial as they provide 

greater satiety which in turn may reduce overall energy intake. As such the availability of 

and access to fruit and vegetables and indeed foods considered more healthful in general 

is an important consideration. 

                                                      
34 Energy density is the amount of energy/caloric content in food and is usually expressed per unit weight 

(kcal/g or KJ/g). It can also be viewed as the inverse of nutrient density (Lobstein et al., 2004).    
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Much of the difficulty in establishing a clearer understanding of the relationship between 

diet and childhood overweight and obesity is due to issues of measurement whereby 

quantifying energy intake from food and in turn the means by which this energy is 

assimilated and disposed of have proven largely elusive (Davison and Birch, 2001). Also, 

the impact of food on the weight status of children is diverse as individual children differ 

substantially in the way in which energy is used both in terms of the energy cost of their 

physical activity and their resting metabolic rate (Layte and McCrory, 2011). So too the 

energy needs of children differ as a function of their rate of growth – higher energy intake 

being necessary during growth spurts which is particularly pertinent during adolescence. 

It is similarly difficult to distinguish between healthy and unhealthy or excessive weight 

gain among children (Field, 2008). Another consequence of this is that it makes it difficult 

to distinguish between dietary predictors of healthy versus excessive weight gain (ibid: 

418).  

Further complicating the interpretation of results from cross-sectional studies is the 

problem of reverse causation. To illustrate this point it is worth considering the 

association between dietary fat and overweight and obesity. Many studies, for example, 

Garemo et al. (2006, cf. Field, 2008), have found an inverse relationship between the two 

with lower percentage energy from fat associated with higher BMI. This observation may 

be due to the diet of overweight and obese children being altered to reduce their intake 

of fatty foods with heavier children more likely to consume low fat products compared to 

their leaner peers. As well as reverse causation, reporting bias is a very real possibility, 

particularly, as is the case here, when parents report on their children’s dietary patterns. 

The risk posed is that children’s energy intake may be under-reported. Indeed a study by 

Fisher et al. (2000) found that overweight children were more likely to under-report 

energy intake than their peers. One final difficulty discussed by Whitaker (2003: 726) and 

others is that obesity results more from overall dietary behaviour rather than any one 

specific food type and this in part may explain how elusive it has evidently been to 

implicate any particular food type in rising rates of childhood overweight and obesity.        
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10.4 Diet and social class 

One of the factors which is generally held at least partly culpable for the unequal 

distribution of both adult and childhood overweight and obesity is disparities in food and 

nutrition for which there is a preponderance of evidence of a clear socio-economic 

patterning of both food access and purchasing practice. Three sociological approaches to 

these inequalities have been summarised by Murcott (2002). The first of these explains 

inequality in food use as stemming from material constraints and disadvantage of access. 

This results in a situation whereby those from lower social classes consume more high-

energy dense foods than members of higher social class groups. A variation of this 

material explanation can be found in early work by Rowntree (1901) on poverty. On the 

demand side, Rowntree found that the inferior nutritional content found in diets among 

lower social classes was due to inadequate income or in the case of adequate income, 

poor household financial management. A more recently highlighted issue that could be 

added to this material explanation is the notion of food inequality which is an important 

appendage to income inequality and refers to the proportion of household income spent 

on food as a strong indicator of food inequality. As well as demand side explanations for 

nutrition inequality, Rowntree also believed that supply side problems were an important 

factor, namely the poor distribution of quality food and where available, disadvantage in 

access for lower income earners.  

A second sociological perspective highlighted by Murcott centres on the many different 

constructs of nutrition. Blaxter’s (1990) work on the British Health and Lifestyles Survey is 

cited as exemplary of this perspective wherein she demonstrated clear class differences 

in beliefs regarding both exercise and nutrition with those from higher social classes far 

more likely to refer to both as sources of health and ill-health. A final sociological 

approach discussed by Murcott concerns taste, a la Pierre Bourdieu (2010), whereby diet 

and related behaviours are understood as expressions of the habitus. Another example of 

the application of this approach can be found in Robertson et al. (2006) who while 

attributing changes to the burden of disease to socio-economic factors, assign changes in 

diet and physical activity patterns to cultural trends.      
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Most recently, a large scale study by Pechey et al. (2013) utilised information from a 

commercial continuous consumer panel data set. Their data included the food and 

beverage purchases of more than 25,000 households in 2010 who were participants in 

the Kantar WorldPanel survey35. Foods purchased by participants were categorised as 

‘healthier’, ‘neutral’, or ‘less healthy’ according to dietary guidelines. The authors found 

that lower socio-economic status households obtained a higher proportion of their total 

energy from less healthy foods than those from higher socio-economic status groups with 

the latter also consuming a greater proportion of healthy micro-nutrients including fibre 

and protein.  

The National Taskforce on Obesity (Department of Health and Children, 2005) adopts an 

economic capital perspective that conceptualises economic resources in the form of 

income and the subsequent affordability of healthy foods as the main barrier to healthy 

food choices. This view was supported by Drewnowski (2003); Drewnowski and Darmon 

(2005); Darmon and Drewnowski (2008) in their examination of the ‘economics of 

obesity’. Whereas those from wealthier higher social class strata tended to have more 

varied and higher quality diets, the diet of lower-income groups was characterised by 

low-cost, high fat, and high sugar content (Drewnowski and Darmon, 2005). This 

divergence reflects a chasm in energy cost whereby unhealthy foods provide required 

energy at a lower cost while healthier diets in which energy comes from ‘better’ foods 

cost more. A series of trials by researchers from the University of Minnesota (French et 

al., 1997; Hannan et al., 2002; French, 2003) illustrates the importance of price in 

encouraging healthful diet behaviours. In one trial researchers manipulated the price of 

healthy and unhealthy foods in a school vending machine. They found that among 

adolescents aged 12-16 years price differentials of 10%, 25% and 50% in favour of healthy 

foods led to a corresponding 9%, 39%, and 93% increase in purchases. Furthermore, when 

the price incentive were removed the preference for healthier foods also disappeared. 

                                                      
35 The Kantar WorldPanel survey is a commercial continuous panel in which households record all food and 

beverage purchases, among other items, from all store types. Participants are compensated with vouchers 

which can be redeemed at high street retailers. Further information about the survey can be accessed at: 

www.kantarworldpanel.com [Accessed October 2013] 
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These results clearly indicate that food choice is strongly influenced by price and 

therefore provides evidence in support of a materialist explanatory approach.  

Along these lines, Drewnowski and Darmon, (2005) began with the premise that poor 

quality diet was largely due to the financial cost of healthier foods, however they also 

found that the selection of an energy dense diet did not necessarily lead to lower cost. 

Ignoring cost implications, for individuals to adapt their dietary intake to include 

heretofore unfamiliar eating habits requires that they depart from their social group 

norms and include many less palatable foods. Adapting diets in this manner is 

problematic in light of Bourdieu’s (1984, Chp. 3) notion of the habitus which contends it is 

not always possible for individuals to depart from socially constructed norms in such a 

way. It also raises the question of whether it is right or fair to require only certain 

members of a society to act against their group norms in order to fulfil what one would 

assume is a fundamental right to a healthy diet in the developed world – this ‘certain 

group’ naturally being the least economically or indeed culturally empowered. 

Furthermore, Murcott (2002) argues there are numerous aspects to diet inequalities 

including disparities in public understandings of nutrition with sociological studies that 

focus on lay understandings showing that more educated groups are more likely to 

associate diet with health and ill-health. There are also socio-economic disparities both in 

terms of disadvantages in access to food and patterning of food purchases. An interesting 

question to ask is whether food choice is driven more by cost or taste in the broad socially 

constructed sense rather than palatability (Wills et al., 2011).  

Views on the relationship between food choice, diet, and socio-economic status, such as 

those put forward above, often tend towards an over-simplified view of the relationship 

with higher social classes considered to consume better quality diets (Crotty, 1999). 

However, Harkins (2010) illustrates by way of an example of an Irish nutritional study 

(Kelleher et al., 2002), that nutritional science is sometimes complicit in creating apparent 

social class differences in nutritional intake that reflect ‘the prejudices of privilege’ 

(Crotty, 1999: 138) more than illuminating any de facto differentiation. This comes to 

being, among other ways, by nutritional studies highlighting, in the manner that Kelleher 

and colleagues did, socio-economic variation in the intake of certain food groups. For 
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example, findings from the nationally representative Survey of Lifestyle, Attitudes and 

Nutrition (SLAN; Kelleher et al., 2003) placed great emphasis on the inverse relationship 

they observed between social class and intake of fruit, vegetables, and dairy products 

while seemingly placing less value on the finding that their analysis of three other food 

categories did not produce a statistically significant association, and in fact showed in 

some instances that lower social class groupings had more advantageous diets with 

regard to certain foods. This of course is not to deny the existence of social class variation 

in terms of diet nor indeed its regularities, it merely points to the complexity of 

interpreting findings of nutritional studies when one is interested in social variation. To 

overcome difficulties such as these Crotty (1999) suggests that there is a need to 

distinguish between investigations into macro- micro-nutrient intake and more symbolic 

notions of diet which are often centred on food choice. Given the dietary information 

collected as part of the Growing Up in Ireland study which were discussed in detail 

Chapter 6, and the adherent absence of detailed nutritional information, diet as 

understood and utilised in this chapter should be considered to veer more toward the 

symbolic end of the spectrum. As such, and in an effort to safeguard the current study 

against accusations of ‘creating’ a fallacious social gradient based solely on my own 

prejudices, the association between diet (as opposed to nutrition) quality indicators and 

childhood obesity was assessed in Chapter 6 and evidence provided a priori that the 

indicator used here is more than simply symbolic and does indeed have metabolic 

resonance with higher BMI associated with poorer dietary quality and low dietary quality 

scores associated with an increased risk of obesity. 

10.5 Diet related behaviours and parenting style 

When examining the dietary behaviours of children it is important to consider parental 

eating patterns as there are consistent similarities between parent and child eating 

patterns (Oliveria et al., 1992). There is no evidence of a genetic explanation for familial 

dietary patterns with correlations in dietary patterns equally as strong among non-related 

co-habitants. Therefore, the shared intake patterns most likely reflect environmental 

factors. These factors include parental nutritional knowledge and concern for disease 

prevention, the types of food made available to children, parental modelling of eating 

behaviours and parent-child feeding patterns (Davison and Birch, 2001). These factors are 
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also likely to be reflected in parental weight status. Although there has been little 

research done on sibling influence, it is believed that food patterns may also be shaped by 

interactions with siblings and peers. Parental practices are themselves influenced by 

community, demographic, and societal characteristics, such as the availability of 

convenience foods. While there are many facets to consumption practices, including 

nutritional knowledge and an increasing amount of meals eaten outside the home, 

analysis here is limited to dietary behaviours at the household level for which data were 

available, family mealtimes, including sitting together for meals, and eating breakfast. 

10.5.1 Family mealtimes 

Family mealtimes are an important factor to consider when evaluating children’s diet as 

there is a great deal of cross-sectional evidence in support of a beneficial role of families 

eating together. Frequent daily meals have been shown to be protective against 

childhood obesity (Toschke et al., 2005 and 2009) while skipping meals has been 

associated with increased BMI (Koletzko and Toschke, 2010). Eating dinner as a family has 

been associated with more healthful dietary patterns, increased fruit and vegetable 

intake, lower fried food consumption, and soft drink consumption (Gillman et al., 2000). 

Regarding the association between family mealtimes and BMI, Gable et al. (2007) found 

that children who had fewer meals with their family were more likely to be overweight 

and also had an increased risk of their overweight persisting throughout kindergarten and 

early school. A recent meta-analysis that included 17 studies with a total sample of 

182,836 children and adolescents also found that frequency of eating family meals 

together was associated with a decreased likelihood of being overweight and eating 

unhealthy foods while there was an increased odds of eating more healthful foods 

(Hammons and Fiese, 2011). On the other hand, children who did not regularly eat family 

dinners tended to eat sweets and fast foods more regularly and also displayed more 

behavioural problems (Haapalahti et al., 2003). Potential mechanisms linking family 

mealtimes with reduced risk of overweight is the role of parental oversight over children’s 

diet at mealtimes (Howe, 2002; Fiese et al., 2008); the opportunity provided for parents 

to instil healthy eating practices (Andreyeva et al., 2011); and in sharing mealtimes with 

family members children are less likely to eat while watching television (Andreyeva et al., 

2011) which can be doubly deleterious as it encourages snacking and exposes children to 
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advertisements for less healthful foods. Another advantage of family mealtimes is that 

food prepared in the home tends to be healthier than food eaten outside of the home. 

This may be because compared to meals prepared in the home, convenience foods and 

restaurant meals tend to consist of larger portion size, are higher in calories and fat, and 

lower in beneficial micro-nutrients (Sallis and Glanz, 2006). Also, Bowman and colleagues 

(2004) from their analysis of fast food consumption among children and adolescents aged 

4-19 years who participated in the Continuing Survey of Food Intake by Individuals 

conducted from 1994 to 1996 and the Supplemental Children’s Survey conducted in 1998 

found that on days that children consumed fast food their diets tended to be less healthy, 

the energy density of food consumed was higher, their fat intake was higher, and there 

was reduced consumption of fruit and vegetables. 

10.5.2 Breakfast consumption 

Breakfast is considered an important meal for a number of reasons. Among children it is 

associated with improved cognitive function and academic performance, as well as 

nutritional adequacy (Gibson and O’Sullivan, 1995; Rampersaud et al., 2005; Mullan and 

Singh, 2010). Over the last number of decades breakfast consumption has decreased in 

general (Siega-Riz et al., 1998) with particular groups including, girls, children from lower 

socio-economic households, and older children most likely to skip breakfast (Berkey et al., 

2003). Explanations for this trend include a lack of time, the absence of hunger, and 

dieting behaviour (Rampersaud et al., 2005). Cross-sectional studies which have 

evaluated breakfast consumption with regard to weight status have in the main found 

that overweight and obese children were more likely than their leaner peers to skip 

breakfast. This is despite the fact that children who ate breakfast typically consumed 

more calories throughout the day (Rampersaud et al., 2005). There are a number of 

reasons why skipping breakfast is associated with poorer dietary quality and higher BMI. 

Eating breakfast may be indicative of better health behaviours more generally (Ortega et 

al., 1998). Alternatively, skipping breakfast may result in children substituting this meal 

with more snacking during the day (Lobstein et al., 2004). This last explanation is 

supported by results from a review by Rampersaud et al. (2005) which showed that the 

percentage of total daily energy intake provided by breakfast was lower among 

overweight and obese children. Longitudinal studies have found that overweight children 
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who skipped breakfast consistently over a one year period lost weight while children who 

were a healthy weight to begin with did not (Berkey et al., 2003). Meanwhile other 

longitudinal studies found that eating breakfast regularly was associated with decreased 

BMI growth over time (Miller, 2011) and with both decreased BMI z-score and percentage 

body fat (Carlson et al., 2012). The issues of reverse  causation in reported cross-sectional 

findings is also a possibility as it may be that in some cases breakfast is skipped by already 

overweight individuals as a means of weight management. 

10.6 Parenting style 

Parenting  style has been associated with overweight among children (Rhee, 2008) and 

adolescence (Berge et al., 2010) while a recent examination of BMI growth trajectories 

from childhood through adolescence by Lane et al. (2013) suggests that the association 

between low socio-economic status and increased BMI may be partly explained by 

differences in parenting styles. Parenting style has been included in the analysis that 

follows as it has also been shown to impact on children’s dietary behaviour, and the type 

and quantity of foods consumed.  

Parenting style, as distinct from parenting practice, refers to the emotional context in 

which the parent-child relationship occurs and is classified according to one of four 

typologies which vary according to parental responsiveness, demandingness, and control 

(Maccoby and Martin, 1983, cf. Blissett, 2011). The specific indicator utilised here was the 

Parenting Style Inventory PSI-II (Darling and Toyokawa, 1997). Of the three sub-scales 

available from the full inventory, children completed the adapted Responsiveness and 

Demandingness sub-scales only as these are most closely related to parental warmth and 

control. The third sub-scale, Psychological Autonomy-Granting, was deemed 

inappropriate for administration to nine-year-olds (Murray et al., 2011).  

From the PSI-II item responses parents were then categorised into one-of-four groups: 

(1) Authoritarian – High control; low responsiveness. 

(2) Authoritative – High control; high responsiveness. 

(3) Permissive (indulgent) – Low control; high responsiveness. 

(4) Neglectful (uninvolved) – Low control; low responsiveness. 
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Among the current sample, 77.1% of mothers and 67.8% of fathers were classified as 

authoritative; 4.1% of mothers and 7.0% of fathers were authoritarian; 16.3% of mothers 

and 19.6% of fathers were permissive; and 2.5% of mothers and 5.6% of fathers were 

deemed by their children to practice a neglectful parenting style.    

An authoritative parenting style in particular has been found to promote a number of 

positive outcomes including healthier diet (Pearson et al., 2010; Blissett, 2011; Zahra et 

al., 2013). Using an Ecological Systems Theory framework similar to that employed here, 

Davison and Birch (2001) hypothesised that child risk factors, including poor diet, is 

impacted by family characteristics including parenting style(s). In developing their 

conceptual model of childhood overweight they considered a number of potential 

mechanisms by which parents influence their children’s dietary patterns with parenting 

style believed to play a central role in promoting preferences for certain foods.  

Authoritative parenting as it relates to diet “is typified by emotional warmth but high 

expectations for children’s dietary adequacy and behaviour, accompanied by specific 

feeding practices” (Blissett, 2011: 826). These ‘feeding practices’ to which Blissett refers 

includes providing and encouraging the consumption of fruit and vegetables and limiting 

access to unhealthy foods. Authoritarian parenting on the other hand has been linked to 

excessive controlling of eating patterns which may impede children’s self-regulation 

(Blissett and Haycraft, 2008). Neglectful parenting meanwhile may lead to a situation 

whereby healthy eating behaviours are not encouraged and indeed healthful food 

sources may not be provided. While the parenting styles indicator used here should not 

be conflated with the more specific construct of ‘feeding style’ which refer to the context 

in which particular feeding interactions occur between parents and children it may be 

considered a marker of an environment more or less conducive to healthier dietary 

practices (Blissett, 2011).   

10.7 Associations between diet, dietary behaviours, and socio-economic status 

The distribution of diet specific behaviours disaggregated by household social class; 

Primary Caregiver level of education; principal economic status; household equivalised 

income; household composition; and basic deprivation are presented in Appendix F, while 

the results of a series of unadjusted multinomial regression analyses examining the 
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associations between these socio-economic status indicators and dietary behaviours are 

presented in Table 25. While a large majority (97.1%) of children ate breakfast every day 

before school there were some clear differences between groups based on the socio-

economic indicators included in the analysis. Children from households other than those 

from the two highest social class groups were significantly more likely to skip breakfast. 

Children from households for whom it was not possible to assign a valid social class due 

to economic inactivity were more than six times (OR = 6.44 CI.95 = 3.04-13.65, p<0.001) 

more likely to skip breakfast than those from professional social class households. 

Maternal education was similarly strongly indicative of differences in breakfast 

consumption with lower maternal education associated with an increased likelihood of 

skipping this meal. Among children of mothers with lower secondary education or less 

5.1% did not eat breakfast every day compared to 0.7% of children from the highest 

educational attainment group. This equates to a seven-fold increase in their likelihood to 

skip breakfast (OR = 7.18 CI.95 = 4.25-1.13, p<0.001). There was a clear linear relationship 

between equivalised household income and the likelihood of consuming breakfast daily 

with decreasing income associated with an increased odds of skipping breakfast. At the 

extreme end, comparing lowest income families to highest, it was found that children 

from the lowest income households were more than six times more likely to not eat 

breakfast every day (OR = 6.15 CI.95 = 3.40-11.11, p<0.001). Children from single parent 

households with one or two children (OR = 3.13 CI.95 = 1.92-5.11, p<0.001) and three or 

more children (OR = 2.06 CI.95 = 1.06-4.01, p<0.01) were significantly more likely than 

those from smaller (one or two children) two parent households to not eat breakfast 

every day. Lastly children from households experiencing basic deprivation were also less 

likely to eat breakfast every day before school (OR = 1.60 CI.95 = 1.06-2.43, p<0.05).       

With regard to children sitting at a table for their evening meal as opposed to eating their 

evening meal while watching television for example, a similar, albeit weaker, pattern was 

observed. Compared to professional social class households children from semi- and un-

skilled households (OR = 1.78 CI.95 = 1.11-2.85, p<0.05) as well as those not validly 

classified (OR = 2.35 CI.95 = 1.41-3.91, p<0.001) were less likely to sit at a table for their 

evening meal. Lower maternal education was also associated with an increased likelihood 

of not sitting at a table to eat evening meals particularly among children whose mother 
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left full-time education before the leaving certificate cycle (OR = 1.88 CI.95 = 1.34-2.63, 

p<0.001). Children from lower income families were also less likely to sit for their evening 

meal with the lowest quintile families 70% less likely to do so (OR = 1.70 CI.95 = 1.21-2.38, 

p<0.01) compared to children from the highest quintile and those from the second lowest 

quintile 50% less likely (OR = 1.50 CI.95 = 1.08-2.08, p<0.05). When compared to children 

from smaller (one or two children) households headed by two adults it was found that 

children from single parent families with one or two children were twice as likely (OR = 

1.99 CI.95 = 1.46-2.71, p<0.001) not to have a sit-down evening meal while children from 

larger two parent families were twice as likely to sit at a table for their evening meal (OR 

= 0.46 CI.95 = 0.35-0.59, p<0.001). Lastly, children from households assessed to be 

deprived using the basic deprivation indicator were more than twice as likely as their 

peers to not sit for their evening meal (OR = 2.10 CI.95 = 1.63-2.70, p<0.001). 

Finally, whether the children had their evening meal with other family members was 

assessed. Overall 72% had their evening meal with other family members every day while 

only 0.9% did so less than once per week on average. In terms of social class, children 

from non-manual and households were 30% (OR = 1.30 CI.95 = 1.07-1.58, p<0.01) less 

likely to eat with other family members compared to those from professional social class 

households. There were no other social class differences observed. There was a moderate 

income effect with children from households in the lowest income quintile (OR = 0.74 

CI.95 = 0.61-0.88, p<0.001) and middle quintile (OR = 0.83 CI.95 = 0.70-0.99, p<0.05) more 

likely to eat with other family members compared to those from the highest quintile. 

Living in a household were the Primary Caregiver was engaged full-time in home duties 

was also found to increase the likelihood of children dining with other family members 

(OR = 0.66 CI.95 = 0.58-0.74, p<0.001) relative to those whose Primary Caregiver was 

working or in training. Finally, children from smaller (one or two children) single parent 

households were more likely to eat alone (OR = 1.54 CI.95 = 1.24-1.91, p<0.001) while 

children from larger two parent households tended to eat with other members of their 

household (OR = 0.81 CI.95 = 0.71-0.92, p<0.01).            
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Table 25 The likelihood of dietary behaviours by socio-economic indicators 

 Does not have 

breakfast every day 

 

Does not sit at 

table for evening 

meal 

Does not sit with 

family for evening 

meal 

OR (95% CI) OR (95% CI) OR (95% CI) 

Household Social Class 

Profess/ Manage Ref. 

Manage and Tech 1.27 (0.64-2.54) 0.89 (0.59-1.35) 1.17 (0.99-1.39) 

Non-manual 2.97 (1.50-5.85)** 1.13 (0.73-1.75) 1.30 (1.07-1.58)** 

Skilled manual 2.81 (1.36-5.81)** 1.26 (0.79-2.01) 0.84 (0.68-1.05) 

Semi and Unskilled 4.96 (2.35-10.47)*** 1.78 (1.11-2.85)** 1.16 (0.91-1.49) 

Unclassified 6.44 (3.04-13.65)*** 2.35 (1.41-3.91)*** 1.21 (0.91-1.60) 

PCG Level of education 

Lower sec or less 7.18 (4.25-12.13)*** 1.88 (1.34-2.63)*** 1.01 (0.84-1.20) 

Leaving  cert’ or equivalent 3.91 (2.25-6.79)*** 1.08 (0.77-1.51) 1.08 (0.91-1.26) 

Non degree 1.77 (1.02-3.09)* 1.16 (0.78-1.71) 1.13 (0.95-1.34) 

Degree or higher Ref. 

Equivalised income 

Lowest 6.15 (3.40-11.11)*** 1.70 (1.21-2.38)** 0.74 (0.61-0.88)*** 

2nd 3.56 (1.90-6.66)*** 1.50 (1.08-2.08)** 0.84 (0.69-1.01) 

3rd 2.86 (1.43-5.71)** 1.31 (0.92-1.86) 0.83 (0.70-0.99)* 

4th 0.89 (0.40-1.95) 1.27 (0.89-1.81) 0.90 (0.75-1.08) 

Highest Ref. 

PCG Principal Economic Status 

School/Education 0.45 (0.06-3.30) 1.49 (0.73-3.07) 1.03 (0.64-1.67) 

At work/training Ref. 

Unemployed / retired 0.61 (0.18-2.14) 1.15 (0.41-3.20) 0.78 (0.33-1.82) 

Home duties 1.18 (0.83-1.69) 0.96 (0.76-1.21) 0.66 (0.58-0.74)*** 

Household type 

Single parent (1 or 2 children) 3.13 (1.92-5.11)*** 1.99 (1.46-2.71)*** 1.54 (1.24-1.91)*** 

Single parent (3 or more 

children) 
2.06 (1.06-4.01)** 0.56 (0.31-1.01) 1.30 (0.97-1.73) 

Couple (1 or 2 children) Ref. 

Couple (3 or more children) 0.92 (0.61-1.41) 0.46 (0.35-0.59)*** 0.81 (0.71-0.92)** 

Basic Deprivation Scale 

Less than 2 Ref. 

2 or more 1.60 (1.06-2.43)* 2.10 (1.63-2.70)*** 1.14 (0.97-1.35) 

* p<0.05; ** p<0.01; *** p<0.001 

The aim of the analysis thus far was to consider whether there was an observable 

patterning of diet related behaviours according to a number of household socio-economic 

characteristics. The set of results presented above shows clearly that numerous socio-

economic indicators at the household level exert, to varying degrees, an influence on the 
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three diet related behaviours considered. In particular, lower social class, maternal 

education, and household income were all associated with poorer behaviours with 

variation also observed according to the composition of the households within which the 

children lived.  

An interesting anomaly in the above is the finding regarding income and eating alone. 

Contrary to the other behaviours, higher income in this instance was associated with 

eating alone which the literature suggests is disadvantageous to both dietary quality 

(Gillman et al., 2000) and weight status (Gable et al., 2007). This may demonstrate an 

instance of the ‘hurried environment’ (Banwell et al., 2005) with high income earners 

unable to partake in family meal-times due to time constraints as a result of time 

intensive occupations.  

Information garnered from this analysis was then used in an effort to understand the 

mechanisms behind social disparities in dietary quality later in the chapter. In particular 

the question of whether disparities in dietary quality according to socio-economic status 

can be partially explained by differing dietary practices will be addressed.      

10.8 Dietary behaviours and diet quality 

Having examined the distribution of dietary behaviours according to socio-economic 

status it is now time to consider the relationship between dietary behaviours and dietary 

quality. Dietary quality was based on the dietary quality index developed in Chapter 6 

which used information on 20 food items reported by the children’s Primary Caregiver as 

having been consumed in the 24 hours previous to interview has been categorised into 

tertiles representing highest, medium, and lowest dietary quality. Results from a series of 

unadjusted (bivariate) multinomial regressions are presented and show the likelihood 

(odds ratio) of being in the lowest or medium quality dietary groups compared to the 

highest quality tertile. As shown in Table 26 skipping breakfast was associated with an 

increased likelihood of both medium (OR = 2.65 CI.95 = 1.35-5.21, p<0.01) and lowest (OR 

= 6.00 CI.95 = 3.17-11.37, p<0.001) quality diet. There was no association observed among 

boys in the sample while there was a strong association between skipping breakfast and 

dietary quality among girls. Children who did not sit at a table for their evening meal were 

significantly more likely than those who did to be considered to have the lowest quality 
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diet. Not sitting at the table was indicative of poor diet among both boys (OR = 2.82 CI.95 

= 1.79-4.45, p<0.001) and girls (OR = 2.56 CI.95 = 1.64-3.99, p<0.001). Finally it was 

apparent that boys and girls who ate their evening meal alone at least some of the time 

tended to have poorer quality diets than those who ate their evening meal with family.  

Table 26 The likelihood of medium or lowest quality diet among boys and girls by dietary 

behaviours 

 Boys Girls All 

Medium 

Quality 

Lowest 

Quality 

Medium 

Quality 

Lowest 

Quality 

Medium 

Quality 

Lowest  

Quality 

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) 

Eats breakfast 

Yes Ref. 

No 
1.40 (0.55-

3.53) 

2.37 (0.99-

5.67) 

6.06 (2.62-

13.99)*** 

16.48 (7.63-

35.57)*** 

2.65 (1.35-

5.21)** 

6.0 (3.17-

11.37)*** 

Sits at table for evening meal 

Yes Ref. 

No 
1.52 (0.94-

2.46) 

2.82 (1.79-

4.45)*** 

1.44 (0.9-

2.31) 

2.56 (1.64-

3.99)*** 

1.48 (1.08-

2.04)* 

2.69 (1.97-

3.67)*** 

Eats evening meal with family 

Every day Ref. 

Less often 
1.52 (1.23-

1.89)*** 

2.09 (1.7-

2.59)*** 

1.2 (0.98-

1.46) 

1.59 (1.28-

1.96)*** 

1.35 (1.17-

1.56)*** 

1.82 (1.57-

2.12)*** 
* p<0.05; ** p<0.01; *** p<0.001 

In summary, the dietary behaviours examined were found to varying degrees to be 

associated with dietary quality. This was in line with previous studies that provide 

evidence of an association between structured meals and shared family meal-times 

(Gillman et al., 2000; Gable et al., 2007; Hammons and Fiese, 2011). There were some 

clear gender differences highlighting the need to consider boys and girls separately when 

examining factors associated with children’s outcomes. In particular, skipping breakfast 

was strongly indicative of poor quality diet among girls. However, this finding must be 

tempered by the fact that only a small number of children did not eat breakfast before 

school. Even so, breakfast eating habits may be a good indicator of overall dietary 

behaviour and has been shown previously to be associated with overall nutritional 

adequacy (Rampersaud et al., 2005). Of course these findings do not provide any 

evidence of a causal relationship between diet behaviour and quality however they do 

highlight the inter-relationship between the two and point to the possibility of both being 
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reflective of wider held beliefs regarding a role for diet in health and ill-health which as 

Blaxter (1990) and Scambler (2008) among others have shown is socially structured. The 

remaining sections in this chapter examine the association between a number of parental 

and household characteristics, the local food environment, and dietary quality. 

10.9 Dietary quality, parental characteristics, and socio-economic status 

Before investigating whether the local food environment in which a household is located 

is associated with children’s dietary quality, independent associations between dietary 

behaviours, parenting style, household characteristics and dietary quality are first 

examined. The results of an unadjusted (bivariate) multinomial regression for boys, girls, 

and the full sample are presented in Table 27. As previously, the likelihood (expressed as 

odds ratio) of having the lowest or medium quality diet compared to the highest quality is 

reported.     

The dietary quality of girls did not vary by parental parenting style. When compared to an 

authoritative parenting style, which has been illustrated to be the most advantageous 

style for a number of child outcomes including dietary behaviour (Pearson et al., 2010; 

Blissett, 2011; Zahra et al., 2013), it was found that boys who’s mothers displayed an 

authoritarian (OR = 1.58 CI.95 = 1.02-2.44, p<0.05) permissive (OR = 1.52 CI.95 = 1.14-2.03, 

p<0.01) or neglectful (OR = 2.01 CI.95 = 1.03-3.91, p<0.001) parenting style were more 

likely to have a poor quality diet. This association was replicated when the parenting 

styles of fathers was examined which suggests, among boys at least, that an authoritative 

parenting style is the most conducive to higher quality diet as operationalised here. 

Maternal overweight and obesity was also associated with poorer quality diets among 

both boys and girls. While the association between maternal overweight and child 

overweight is often times taken as evidence of a genetic predisposition to excess 

adiposity the association observed here between maternal overweight and poorer dietary 

quality most likely reflects the shared environment within households which is reflected 

in dietary behaviours and indeed shared beliefs with regard to the role of diet in 

maintaining or promoting health.   
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As was the case with children’s BMI and other factors examined throughout this thesis, 

there was a clear patterning of dietary quality along according to social class, with the 

likelihood of poor quality diet among both boys and girls higher in lower social class 

groups. At its most extreme boys from semi- and un-skilled social class households were 

more than three times more likely than those from the professional managerial class to 

have poor quality diet (OR = 3.09 CI.95 = 2.09-4.55, p<0.001). The situation was the same 

for girls with those from the semi- and un-skilled social class the most likely to have a 

poor quality diet (OR = 3.67 CI.95 = 2.39-5.63, p<0.001). 

There was also a clear education gradient with the likelihood of both boys and girls having 

a medium or low quality diet, compared to high quality. As maternal education decreased 

so too did dietary quality. At the lowest level of education, junior cycle of secondary 

school or less, boys (OR = 5.24 CI.95 = 3.77-7.28, p<0.001) and girls (OR = 5.39 CI.95 = 3.92-

7.41, p<0.001) were more than five times more likely than the children of mothers who 

were awarded a primary degree or higher level of education, to have a poor quality diet.  

The principal economic status of the children’s Primary Caregiver had little effect 

although among girls having a Primary Caregiver engaged full-time in home duties was 

associated with an increased likelihood of medium quality diet (OR = 1.23 CI.95 = 1.03-

1.46, p<0.05) compared to higher quality. 

Lower household equivalised income was also associated with poorer quality diets, with 

the likelihood of poor quality diet in particular increasing linearly as income decreased 

with the greatest likelihood of poor diet found among boys (OR = 2.44 CI.95 = 1.72-3.47, 

p<0.001) and girls (OR = 2.98 CI.95 = 2.11-4.20, p<0.001) from households in the lowest 

equivalised income quintile.  

The association between household type and dietary quality differed for boys and girls. 

Boys from single parent households with one or two children were significantly more 

likely to have a low quality diet (OR = 1.64 CI.95 = 1.12-2.39, p<0.001) compared to those 

from two parent families with one or two children. On the other hand larger single parent 

family size was associated with an increased likelihood of poor quality diet among girls. 

Girls from single parent families with three or more children were almost twice as likely 

as those from smaller two parent families to have poor dietary quality (OR = 1.95 CI.95 = 
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1.15-3.28, p<0.05). Living in a larger two parent household was a protective factor with 

girls from larger (3 or more children) two parent families significantly less likely than 

those from smaller two parent households (OR = 0.72 CI.95 = 0.59-0.89, p<0.01). Finally, 

girls from families who experienced two or more of the deprivation items were 27% (OR = 

1.27 CI.95 = 1.01-1.60, p<0.05) more likely to have a medium rather than high quality diet 

and were 93% more likely to have a poor quality diet (OR = 1.93 CI.95 = 1.53-2.44, 

p<0.001).   
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Table 27 The likelihood of medium or lowest quality diet among boys and girls by parenting style and household characteristics  

 Boys Girls All 

Medium Quality 

OR (95% CI) 

Lowest Quality 

OR (95% CI) 

Medium Quality 

OR (95% CI) 

Lowest Quality 

OR (95% CI) 

Medium Quality 

OR (95% CI) 

Lowest Quality 

OR (95% CI) 

Parenting style (mother) 

Authoritative Ref. 

Authoritarian 1.05(0.69-1.61) 1.58(1.02-2.44)* 1.04(0.55-1.95) 0.67(0.35-1.28) 1.04(0.73-1.48) 1.30(0.90-1.89) 

Permissive 1.24(0.92-1.68) 1.52(1.14-2.03)** 1.05(0.82-1.35) 1.26(0.98-1.62) 1.13(0.93-1.38) 1.36(1.13-1.65)** 

Neglectful 0.90(0.43-1.89) 2.01(1.03-3.91)* 0.81(0.35-1.92) 1.40(0.67-2.90) 0.86(0.49-1.52) 1.75(1.10-2.78)* 

Missing 1.13(0.78-1.64) 1.38(0.92-2.07) 1.02(0.69-1.51) 1.49(0.98-2.26) 1.07(0.82-1.41) 1.43(1.07-1.92)* 

Parenting style (father) 

Authoritative Ref. 

Authoritarian 1.10 (0.74-1.62) 1.53 (1.03-2.28)* 0.90 (0.62-1.31) 0.76 (0.50-1.16) 1.0 (0.77-1.31) 1.17 (0.88-1.57) 

Permissive 1.18 (0.88-1.58) 1.39 (1.03-1.87)* 1.11 (0.88-1.39) 1.24 (0.98-1.57) 1.13 (0.95-1.36) 1.29 (1.08-1.55)** 

Neglectful 1.51 (0.97-2.32) 2.21 (1.45-3.38)*** 1.19 (0.75-1.89) 1.44 (0.92-2.27) 1.33 (0.97-1.83) 1.78 (1.31-2.41)*** 

Missing 1.06  (0.78-1.46) 1.34 (0.99-1.21) 1.21 (0.91-1.61) 1.51 (1.11-2.04)** 1.14 (0.92-1.40) 1.42 (1.15-1.7)***  

Maternal BMI 

Healthy  Ref. 

Overweight 1.22 (0.99-1.51) 1.44 (1.15-1.80)*** 1.35 (1.10-1.65)** 1.42 (1.14-1.77)*** 1.28 (1.11-1.48)*** 1.43 (1.22-1.68)*** 

Obese 1.29 (0.99-1.69) 1.76 (1.33-2.34)*** 1.64 (1.25-2.14)*** 2.02 (1.51-2.69)*** 1.45 (1.20-1.76)*** 1.88 (1.53-2.31)*** 

Missing 0.89 (0.62-1.28) 1.15 (0.78-1.70) 1.21 (0.87-1.69) 1.26 (0.88-1.82) 1.04 (0.82-1.33) 1.20 (0.92-1.57) 

Household Social Class 

Profess/ Manage Ref. 

Manage and Tech 1.15 (0.91-1.45) 1.32 (0.99-1.75) 1.24 (0.97-1.59) 1.50 (1.11-2.03)** 1.19 (1.00-1.40)* 1.38 (1.12-1.69)** 

Non-manual 1.23 (0.92-1.64) 1.89 (1.39-2.58)*** 1.72 (1.29-2.31)*** 3.13 (2.27-4.34)*** 1.44 (1.17-1.76)*** 2.36 (1.89-2.95)*** 

Skilled manual 1.39 (1.01-1.91)* 1.88 (1.33-2.65)*** 1.37 (1.01-1.85)* 2.28 (1.61-3.23)*** 1.37 (1.10-1.69)** 2.02 (1.58-2.58)*** 

Semi and Unskilled 1.37 (0.92-2.03) 3.09(2.09-4.55)*** 1.99(1.34-2.97)** 3.67(2.39-5.63)*** 1.66(1.25-2.20)*** 3.25 (2.42-4.37)*** 

Unclassified 1.23 (0.75-2.01) 2.88 (1.75-4.74)*** 1.65 (1.00-2.73) 3.91 (2.44-6.25)*** 1.42 (0.99-2.03) 3.27 (2.32-4.61)*** 

PCG Level of education 
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 Boys Girls All 

Medium Quality 

OR (95% CI) 

Lowest Quality 

OR (95% CI) 

Medium Quality 

OR (95% CI) 

Lowest Quality 

OR (95% CI) 

Medium Quality 

OR (95% CI) 

Lowest Quality 

OR (95% CI) 

Lower sec or less 2.13 (1.56-2.91)*** 5.24 (3.77-7.28)*** 2.60 (1.97-3.42)*** 5.39 (3.92-7.41)*** 2.35 (1.91-2.89)*** 5.26 (4.20-6.59)*** 

Leaving cert or equivalent 1.50 (1.19-1.90)** 2.35 (1.79-3.09)*** 1.69 (1.34-2.14)*** 2.62 (2.00-3.42)*** 1.59 (1.35-1.87)*** 2.47 (2.03-2.99)*** 

Non degree 1.04 (0.82-1.33) 1.55 (1.14-2.09)** 1.08 (0.85-1.38) 1.39 (1.03-1.88)* 1.06 (0.90-1.26) 1.48 (1.19-1.83)*** 

Degree of higher Ref. 

PCG Principal Economic Status 

School/Education 1.12 (0.55-2.27) 1.46(0.74-2.88) 0.52(0.26-1.05) 0.60 (0.28-1.31) 0.76 (0.46-1.26) 0.96 (0.58-1.58) 

At work/training Ref. 

Unemployed / retired 1.17 (0.35-3.90) 1.16 (0.36-3.73) 1.80 (0.56-5.81) 1.40 (0.37-5.31) 1.43 (0.59-3.43) 1.26 (0.51-3.08) 

Home duties 1.12 (0.93-1.35) 1.17 (0.98-1.41) 1.23 (1.03-1.46)* 1.20 (0.98-1.45) 1.17 (1.03-1.33)* 1.18 (1.03-1.35)* 

Household Equivalised Income 

Lowest 1.09 (0.77-1.54) 2.44 (1.72-3.47)*** 1.61 (1.16-2.21)** 2.98 (2.11-4.20)*** 1.32 (1.04-1.67)* 2.68 (2.09-3.43)*** 

2nd 1.18 (0.88-1.57) 1.83 (1.33-2.54)*** 1.57 (1.19-2.07)** 2.42 (1.73-3.38)*** 1.35 (1.11-1.65)** 2.09 (1.66-2.65)*** 

3rd 1.01 (0.78-1.30) 1.57 (1.15-2.14)** 1.15 (0.89-1.48) 1.48 (1.08-2.03)* 1.07 (0.89-1.28) 1.53 (1.23-1.90)*** 

4th 0.95 (0.74-1.22) 1.31 (0.97-1.75) 1.15 (0.90-1.46) 1.19 (0.88-1.62) 1.04 (0.87-1.23) 1.25 (1.00-1.55)* 

Highest Ref. 

Household type 

Single parent (1 or 2 children) 1.01 (0.68-1.49) 1.64 (1.12-2.39)* 0.99 (0.68-1.44) 1.20 (0.82-1.75) 1.00 (0.77-1.32) 1.39 (1.06-1.82)* 

Single parent (3 or more 

children) 
0.75 (0.44-1.28) 1.40 (0.85-2.32) 1.18 (0.68-2.04) 1.95 (1.15-3.28)* 0.94 (0.65-1.36) 1.64 (1.14-2.34)** 

Couple (1 or 2 children) Ref. 

Couple (3 or more children) 1.04 (0.86-1.27) 0.85 (0.69-1.05) 0.85 (0.71-1.02) 0.72 (0.59-0.89)** 0.94 (0.82-1.08) 0.79 (0.68-0.91)** 

Basic Deprivation Scale  

Less than 2 Ref. 

2 or more 0.87 (0.68-1.11) 1.24 (0.97-1.58) 1.27 (1.01-1.6)* 1.93 (1.53-2.44)*** 1.05 (0.89-1.24) 1.54 (1.3-1.83)*** 

* p<0.05; ** p<0.01; *** p<0.001
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Having examined the independent associations between dietary behaviours, household 

characteristics and dietary quality a fully adjusted multinomial regression model 

containing the same variables is now presented separately for boys, girls, and the full 

sample (Table 28). As is the case throughout this thesis, robust clustered (at ED level) 

standard errors were calculated to account for clustering of children at ED level. In each 

instance the odds ratio of having a medium or low quality diet compared to a high quality 

diet are presented with 95% confidence intervals. The effective sample size for this 

analysis was 4,066 boys and 4,306 girls. Prominence is given to factors associated with an 

increased risk of low quality diet in the discussion that follows.  

Although there was an independent association between parenting style (both of 

mothers and fathers) and dietary quality in the unadjusted model (Table 27), this 

relationship was no longer apparent in the fully adjusted model (Table 28). And while the 

risk of lower quality diet was higher for girls from non-manual households (OR = 1.54 CI.95 

= 1.01-2.34, p<0.05) in the main it was no longer possible to differentiate dietary quality 

according to social class.  

Among girls, having a Primary Caregiver in full-time education or training was associated 

with a significantly decreased likelihood of having a poor rather than high quality diet (OR 

= 0.37 CI.95 = 0.16-0.86, p<0.05). Conversely, girls from households in the lowest 

household income quintile were at a higher risk of poor quality diet (OR = 1.48 CI.95 = 

1.04-2.09, p<0.05). Girls from larger (three or more children) two parent household were 

28% less likely to have the lowest quality diet (OR = 0.72 CI.95 = 0.58-0.90, p<0.01) though 

there was no association between household type and dietary quality among boys. Girls 

from households that were classified as deprived on two or more items of the Basic 

Deprivation Scale developed in Chapter 5 were also more likely than their more 

advantaged peers to have poorer rather than higher quality diet (OR = 1.47 CI.95 = 1.14-

1.89, p<0.01). Maternal overweight (OR = 1.43 CI.95 = 1.14-1.80, p<0.01) and obesity (OR = 

1.37 CI.95 = 1.04-1.82, p<0.05) was associated with lower dietary quality among boys. 

Maternal obesity was associated with an increased likelihood of both medium (OR = 1.48 

CI.95 = 1.11-1.98, p<0.01) and lowest (OR = 1.65 CI.95 = 1.22-2.23, p<0.001) quality diet 

among girls. Similarly maternal overweight was also associated with medium (OR = 1.27 

CI.95 = 1.03-1.55, p<0.05) and lowest (OR = 1.29 CI.95 = 1.03-1.62, p<0.05) quality diet.    
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Family eating behaviours and the level of education achieved by the Primary Caregiver 

were important predictive factors in the model as specified. Skipping breakfast was 

particularly strongly associated with lower dietary quality among girls (OR = 10.43 CI.95 = 

4.88-22.32, p<0.001) while there was no association among boys. Furthermore, not sitting 

at a table for evening meals and eating this meal alone was associated with poorer quality 

diet among both boys and girls. Finally, maternal education was an important factor with 

a clear inverse relationship observed in the fully adjusted model with the odds of both 

boys and girls having a poorer quality diet increasing as maternal education increased.  
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Table 28 Adjusted likelihood of medium or lowest quality diet among boys and girls by dietary behaviours, parenting style and household 

characteristics  

 Boys Girls All 

Medium Quality 

OR (95% CI) 

Lowest Quality 

OR (95% CI) 

Medium Quality 

OR (95% CI) 

Lowest Quality 

OR (95% CI) 

Medium Quality 

OR (95% CI) 

Lowest Quality 

OR (95% CI) 

Eats breakfast 

Yes Ref. 

No 1.12 (0.42-2.97) 1.32 (0.49-3.51) 4.29 (1.89-9.72)*** 10.43 (4.88-2.32)*** 1.98 (0.99-3.94) 3.57 (1.84-6.93)*** 

Sits at table for evening meal 

Yes Ref. 

No 1.31 (0.80-2.14) 1.80 (1.12-2.90)* 1.24 (0.80-1.94) 1.94 (1.26-2.98)** 1.27 (0.91-1.79) 1.87 (1.34-2.60)*** 

Eats evening meal with family 

Every day Ref. 

Less often 1.48 (1.19-1.85)*** 1.89 (1.53-2.33)*** 1.17 (0.96-1.44) 1.52 (1.22-1.90)*** 1.33 (1.14-1.54)*** 1.69 (1.46-1.97)*** 

Parenting style (mother) 

Authoritative Ref. 

Authoritarian 0.93 (0.60-1.44) 1.12 (0.69-1.82) 1.28 (0.66-2.48) 0.89 (0.42-1.86) 1.04 (0.72-1.50) 1.18 (0.78-1.78) 

Permissive 1.09 (0.79-1.51) 1.24 (0.90-1.71) 0.99 (0.76-1.29) 1.20 (0.90-1.59) 1.04 (0.85-1.28) 1.22 (0.99-1.51) 

Neglectful 0.79 (0.36-1.72) 1.49 (0.65-3.43) 0.64 (0.23-1.75) 1.00 (0.39-2.53) 0.76 (0.40-1.45) 1.36 (0.72-2.56) 

Missing 1.11 (0.76-1.64) 1.59 (1.05-2.41)* 0.94 (0.60-1.47) 1.34 (0.83-2.16) 1.03 (0.76-1.39) 1.48 (1.08-2.03)* 

Parenting style (father) 

Authoritative Ref. 

Authoritarian 1.19 (0.81-1.73) 1.51 (1.00-2.28) 0.91 (0.61-1.37) 0.75 (0.46-1.21) 1.05 (0.80-1.37) 1.15 (0.84-1.56) 

Permissive 1.14 (0.85-1.55) 1.07 (0.79-1.45) 1.04 (0.81-1.36) 1.05 (0.80-1.38) 1.09 (0.89-1.33) 1.06 (0.86-1.29) 

Neglectful 1.45 (0.92-2.30) 1.59 (0.99-2.56) 1.16 (0.71-1.89) 1.19 (0.72-1.96) 1.25 (0.89-1.75) 1.29 (0.90-1.84) 

Missing 1.14 (0.81-1.62) 0.89 (0.61-1.30) 1.01 (0.71-1.45) 0.98 (0.67-1.45) 1.07 (0.83-1.36) 0.92 (0.70-1.21) 
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 Boys Girls All 

Medium Quality 

OR (95% CI) 

Lowest Quality 

OR (95% CI) 

Medium Quality 

OR (95% CI) 

Lowest Quality 

OR (95% CI) 

Medium Quality 

OR (95% CI) 

Lowest Quality 

OR (95% CI) 

Maternal BMI 

Healthy  Ref. 

Overweight 1.20 (0.97-1.49) 1.43 (1.14-1.80)** 1.27 (1.03-1.55)* 1.29 (1.03-1.62)* 1.23 (1.05-1.44)** 1.36 (1.15-1.61)*** 

Obese 1.24 (0.95-1.63) 1.37 (1.04-1.82)* 1.48 (1.11-1.98)** 1.65 (1.22-2.23)*** 1.35 (1.11-1.64)** 1.49 (1.22-1.82)*** 

Missing 0.87 (0.60-1.27) 1.05 (0.71-1.55) 1.14 (0.82-1.57) 1.13 (0.79-1.63) 0.98 (0.77-1.23) 1.04 (0.79-1.36) 

Household Social Class 

Profess/ Manage Ref. 

Manage and Tech 1.02 (0.78-1.33) 1.00 (0.73-1.36) 1.09 (0.83-1.43) 1.11 (0.78-1.58) 1.05 (0.87-1.27) 1.04 (0.83-1.30) 

Non-manual 0.92 (0.66-1.28) 0.98 (0.68-1.44) 1.24 (0.88-1.76) 1.54 (1.01-2.34)* 1.07 (0.85-1.35) 1.22 (0.93-1.60) 

Skilled manual 0.96 (0.66-1.38) 0.89 (0.58-1.37) 0.86 (0.60-1.23) 1.08 (0.69-1.69) 0.93 (0.72-1.20) 0.99 (0.73-1.35) 

Semi and Unskilled 0.96 (0.61-1.51) 1.40 (0.87-2.26) 1.20 (0.78-1.85) 1.42 (0.87-2.32) 1.09 (0.80-1.49) 1.38 (0.98-1.94) 

Unclassified 0.95 (0.50-1.79) 1.09 (0.56-2.14) 1.01 (0.51-2.00) 1.38 (0.71-2.69) 1.00 (0.64-1.56) 1.24 (0.78-1.98) 

PCG Level of education 

Lower sec or less 2.17 (1.53-3.08)*** 4.73 (3.30-6.77)*** 2.09 (1.51-2.88)*** 3.32 (2.27-4.85)*** 2.11 (1.67-2.66)*** 3.89 (3.00-5.05)*** 

L’ cert or equiv 1.52 (1.18-1.95)*** 2.35 (1.77-3.11)*** 1.44 (1.12-1.86)** 2.00 (1.46-2.75)*** 1.47 (1.23-1.75)*** 2.16 (1.74-2.68)*** 

Non degree 0.99 (0.77-1.27) 1.37 (1.02-1.85)* 0.99 (0.76-1.29) 1.22 (0.88-1.70) 0.98 (0.82-1.19) 1.31 (1.03-1.66)* 

Degree of higher Ref. 

PCG Principal Economic Status 

School/Education 1.22 (0.59-2.52) 1.63 (0.81-3.30) 0.53 (0.25-1.12) 0.37 (0.16-0.86)* 0.84 (0.51-1.39) 0.88 (0.51-1.52) 

At work/training Ref. 

Unemployed / retired 1.05 (0.27-4.13) 0.89 (0.22-3.65) 0.90 (0.26-3.16) 1.14 (0.20-6.41) 1.03 (0.40-2.65) 1.02 (0.32-3.28) 

Home duties 0.99 (0.80-1.23) 0.85 (0.67-1.09) 1.08 (0.88-1.34) 0.88 (0.69-1.13) 1.04 (0.89-1.21) 0.88 (0.74-1.04) 

Household Equivalised Income 

Lowest 1.02 (0.72-1.44) 1.42 (0.99-2.04) 1.17 (0.86-1.61) 1.48 (1.04-2.09)* 1.08 (0.86-1.37) 1.45 (1.12-1.87)** 

2nd 0.99 (0.73-1.34) 1.02 (0.73-1.43) 1.24 (0.93-1.67) 1.44 (1.04-2.00)* 1.09 (0.89-1.34) 1.18 (0.93-1.50) 
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 Boys Girls All 

Medium Quality 

OR (95% CI) 

Lowest Quality 

OR (95% CI) 

Medium Quality 

OR (95% CI) 

Lowest Quality 

OR (95% CI) 

Medium Quality 

OR (95% CI) 

Lowest Quality 

OR (95% CI) 

3rd 1.08 (0.81-1.45) 1.37 (0.99-1.90) 1.01 (0.77-1.32) 1.17 (0.84-1.62) 1.04 (0.86-1.26) 1.26 (1.00-1.59)* 

4th 1.11 (0.82-1.50) 1.35 (0.98-1.87) 0.99 (0.77-1.28) 1.11 (0.81-1.52) 1.05 (0.86-1.28) 1.22 (0.97-1.54) 

Highest Ref. 

Household type 

Single parent (1 or 2 

children) 
1.09 (0.69-1.72) 1.42 (0.92-2.18) 0.86 (0.55-1.33) 0.84 (0.53-1.31) 0.97 (0.71-1.33) 1.10 (0.81-1.50) 

Single parent (3 or more 

children) 
0.81 (0.44-1.47) 1.09 (0.59-2.02) 0.93 (0.48-1.81) 1.21 (0.62-2.36) 0.85 (0.55-1.30) 1.10 (0.69-1.75) 

Couple (1 or 2 children) Ref. 

Couple (3 or more children) 1.12 (0.91-1.38) 0.95 (0.76-1.17) 0.83 (0.68-1.01) 0.72 (0.58-0.90)** 0.98 (0.85-1.13) 0.84 (0.72-0.98)* 

Basic Deprivation Scale  

Less than 2 Ref. 

2 or more 0.80 (0.62-1.04) 0.84 (0.65-1.09) 1.15 (0.91-1.47) 1.47 (1.14-1.89)** 0.94 (0.78-1.12) 1.08 (0.90-1.29) 
* p<0.05; ** p<0.01; *** p<0.001 
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10.10 Discussion  

In the preceding analysis, strong associations were found between dietary quality and 

social class, household equivalised income, maternal BMI, and maternal education. 

Accordingly, this provides evidence in support of previous research such as that by 

Pechey et al. (2013) that found differences in food purchases according to socio-economic 

standing with lower socio-economic status households obtaining a higher proportion of 

their total energy from less healthy foods. The finding that children from lower income 

households had poorer quality diets supports the economic capital perspective of the 

National Taskforce on Obesity (Department of Health and Children, 2005) which reflects a 

materialist view of health inequalities that sees economic resources as a key barrier to 

better diets. However, when one considers the results of the adjusted model it is 

apparent that neither of these factors were key determinants of dietary quality with no 

social class variation observed and income found to adversely affect the dietary quality of 

the most economically disadvantaged households only. It seems therefore that material 

constraints are not the main barrier to a healthy diet, at least as operationalised here.   

What is evident is the importance of maternal weight status and education in determining 

the dietary quality of children, both of which may impact the home environment and in 

the case of high maternal weight and low education may lead to an obesogenic 

environment. As demonstrated previously by Murcott (2002) and others, there is 

evidence of an education deficit in relation to diet and nutrition that sees higher educated 

groups more likely to associate good diet with health and ill-health and adapt their 

dietary behaviours and food choices accordingly. Among the current sample the 

education deficit was manifest in differences in family eating practices, with a clear 

association between education level and two of the three dietary behaviours included 

with both skipping breakfast and not sitting at a table for evening meals associated with 

lower levels of maternal education. Interestingly, girls whose mothers were in full-time 

education or training when interviewed had a reduced risk of poor quality diet which 

provides further confirmation for the beneficial impact of education, even when it is not 

nutrition or diet based per se.   
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The relationship between higher maternal BMI and poorer quality diet reflects a shared 

environment – previous studies have found little evidence of a genetic explanation for 

familial dietary patterns with correlations in dietary patterns equally as strong among 

non-related co-habitants. Instead the weight status of mothers most likely reflects their 

own dietary habits and nutritional knowledge as well as wider held health beliefs. These 

attitudes and behaviours are then reflected in the types of food made available to 

children, and their modelling of eating behaviours such as snacking and importantly, 

meal-times.  

This evidence points to the dietary habits of children reflecting those of their parent(s). 

However, it is not clear if this is a case of children being passive recipients as determinist 

sociologists would have us believe or if there is an aspect of a shift in family eating 

practices whereby children have a stronger voice in decisions around what they eat. The 

argument for the latter being true is somewhat weakened by the finding that the 

parenting style most likely to respond to ‘pester power’, the permissive style which is high 

on responsiveness but low on control, did not impact dietary quality. Although an 

authoritative parenting style was found to be independently associated with better 

quality diets, among boys in particular, which fits with Davison and Birch’s (2001) 

hypothesis that parenting style impacts children’s dietary quality, it too was not a factor 

in the adjusted analysis demonstrating that there are stronger predictors of dietary 

quality than this particular aspect of the parent-child relationship. If, as is most likely the 

case, there is an element of both active and passive consumption on the part of children 

this lends credence to a role of cultural inheritance, or the ‘habitus’, whereby group 

norms are passed down from generation to generation. 

The importance of family meal-times for both boys and girls and breakfast consumption 

habits for girls in particular has been clearly demonstrated here. Again these behaviours 

are reflective of wider held beliefs about the role of diet in health and ill-health. In the 

absence of information on the dietary habits of the children’s parents it was not possible 

to gauge the level of congruity between parent and child practices. However, numerous 

qualitative studies that have investigated eating patterns within families (for example, 

Harkins, 2010) have provided evidence of an inter-generational transmission of 

palatability and exposure to varieties of foods.  
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10.11 The local food environment 

So far this chapter has concentrated on specific dietary behaviours and the characteristics 

of the children’s families that were hypothesised to affect dietary quality as reported by 

the Primary Caregiver in each household. Adhering to the conceptual framework 

discussed in Chapter 3, aspects of the local environment relating to the accessibility and 

availability of healthy foods are now considered.   

At the macro level obesity can be considered a response to the greater availability of 

cheap, energy-dense foods. Our environment encourages the consumption of more food 

than is necessary to meet our energy needs (Lobstein et al., 2004) with developed 

countries characterised by an abundance of relatively inexpensive, palatable, energy 

dense food which are aggressively advertised to adults and children alike (James and Kerr, 

2005). Meanwhile technological and other advances encourage increased sedentarism 

and decreased physical activity (Lobstein et al., 2004). While environmental factors have 

been implicated in adult obesity rates, research that focuses on children and adolescents 

is far less developed. Of the available research, much is focused on food provision in 

schools (Sallis and Glanz, 2006) and is therefore not as relevant in Ireland as it is in other 

jurisdictions as school meals are not in general provided in Irish schools. Due to the 

paucity of evidence concerning children much of the literature reviewed here was drawn 

from adult studies.  

An important environmental factor of note is the temporal trend in western societies that 

has seen an increasing proportion of food consumed away from the home. This has been 

matched by increased consumption of convenience and fast foods (Sallis and Glanz, 

2006). The main driver of this increased consumption of convenience and fast foods are 

an increasingly hurried environment where time pressure means individuals are too busy 

to take time to prepare and eat healthful meals; a more pressured parenting environment 

where the changing dynamic of families including changing parenting practices (Banwell 

et al., 2005); and increased participation of women in the workforces has resulted in 

fewer meals being prepared and eaten in the home (French et al., 2001). Another 

important factor is cost concerns whereby less healthful foods are often less expensive 

than more healthful alternatives such as fruit and vegetables (Sallis and Glanz, 2006).   
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10.12 Access to healthful food 

An important feature of the local food environment that has garnered increasing interest 

of late relates to the accessibility and availability of healthy foods which directly affect 

the type of food eaten at family mealtimes (Fiese et al., 2012). The local food 

environment has been investigated as a possible explanatory factor to account for the 

social patterning of diet that sees greater consumption of fruit and vegetables among 

higher income groups and greater consumption of energy dense foods among lower 

income groups (Ministry of Agriculture, Fisheries and Food, 1990). An absence of 

accessible food retailers supplying food items that meet recommendations for a healthy 

diet has been hypothesised as a means by which sectors of society may be disadvantaged 

when it comes to eating healthily. Ready access to suitable food retailers is associated 

with increased fruit and vegetable consumption among all income groups and more 

generally the quality of foods purchased by individuals has been directly linked to ease of 

access to supermarkets (Darmon and Drewnowski, 2008). Furthermore, among low 

income households, evidence from the U.S. in particular, has shown that a greater density 

of available supermarkets located nearby was associated higher fruit and vegetable 

consumption as well as higher overall dietary quality (Rose and Richards, 2004). 

Accordingly it seems that there are structural factors that inhibit or encourage a healthy 

diet net of family characteristics.   

The distance one lives from shops with affordable healthful foods may contribute to the 

prevalence of obesity (Lobstein et al., 2004) by virtue of the negative impact of a lack of 

access may have on dietary quality. Better access to supermarkets may impact 

overweight by providing better access to fruit and vegetables (Veugelers et al., 2008) 

which was shown earlier to positively impact weight status. Studies from North America 

consistently find that a greater availability of supermarkets is associated with lower BMI 

and more numerous convenience stores associated with higher BMI (Morland et al., 

2006; Powell et al., 2007; Saelens et al., 2012). While in the U.K. there is less evidence of 

an association between availability of supermarkets and overweight a cross-sectional 

study involving a similar age cohort (aged 9-10 years) to the current study did find that 

increased availability of what the authors term ‘BMI-healthy’ food outlets was associated 

with lower body weight, BMI z-score, waist circumference, and percentage body fat 
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compared to no availability (Jennings et al., 2011). Similarly, Harrison et al. (2011), 

reporting on the same cohort, found better access to supermarkets and green grocers 

associated with lower Fat Mass Index (FMI) and easier access to fast food restaurants and 

convenience stores associated with higher FMI among girls only.    

Much of the literature on the local food environment has focused on the existence, or 

otherwise, of ‘food deserts’. While definitions of this concept vary slightly among studies, 

the definition provided by White (2007) is instructive. White defined food deserts as ‘an 

area where it is difficult to buy a range of food necessary to eat healthfully at a 

reasonable price’ (p.100). The notion of there being areas in which it may not be possible 

to access a healthy diet is important as this phenomena may constrain opportunities for 

healthy eating irrespective of individual household characteristics. There is a clear 

divergence in much of the literature in this area between studies conducted in North 

America and Europe. Studies from the former generally highlight an absence of 

supermarkets in low income neighbourhoods which tend to be situated in urban centres 

and rural areas with many studies reporting that supermarkets were more likely to be 

situated in wealthier neighbourhoods (Cawley, 2006). A recent review of the literature 

pertaining to food deserts in the United States by Walker et al. (2010) identified 31 

studies which among them utilised nine different methods to measure food access. The 

studies reviewed consistently showed a lack of access to supermarkets in lower income 

neighbourhoods. Nationally it was estimated by Weinberg (1995) that the lowest income 

neighbourhoods had one-third less supermarkets than the highest income areas. In the 

absence of supermarkets the food retail needs of poorer areas tend to be met by a 

proliferation of convenience stores which stock more processed foods and a smaller 

selection of fresh produce. In the main these stores also tend to be more expensive than 

larger retailers (MacDonald and Nelson, 1991; Kaufman et al., 1997; Chung and Myers, 

1999). Findings based on the National Survey s of Household Food Consumption reported 

by Kaufman et al. (1997) also showed that even in cases where low income families have 

access to supermarkets they tend to shop less in them than more affluent groups and 

supermarkets in poorer areas have also been found to often charge higher prices than 

those in more advantaged areas.  
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Of the European studies reviewed there is little evidence to support the existence of food 

deserts. Contrary to findings reported from the United States, a case study by Cummins 

and Macintyre (1999 and 2002) conducted in Glasgow in Scotland found that both 

supermarkets and convenience stores were more numerous in poorer areas of the city. 

Furthermore they found there was little by way of price differentials between more and 

less advantaged areas and where price differences were observed items tended to be 

cheaper in more economically deprived areas (Cummins and Macintyre, 2002). Pearson et 

al. (2005) examined three distinct features of food deserts in the United Kingdom: the 

price of fruit and vegetables; local area deprivation; and a lack of accessible 

supermarkets. They found that none of the three factors impacted on fruit and vegetable 

consumption among 1,000 households which again suggests there are differences in food 

landscapes between North American and the United Kingdom. Finally a study conducted 

in Newcastle in England by White and colleagues (White et al., 2004; White, 2007) also 

found no evidence of area socio-economic patterning of access to healthful foods. Instead 

they found the key determinants of a healthy diet to be dietary knowledge, relative 

affluence, and healthy lifestyle more generally. However, an absence of evidence in 

support of the existence of food deserts outside of North America does not mean that 

access is unproblematic with some disadvantaged groups, including lone mothers and the 

elderly, continuing to experience food as expensive and inaccessible (Acheson,1998; cf. 

Cummins and Macintyre, 1999). The lack of congruity in findings from North America and 

Europe is most likely due to demographic movements observed in the United States from 

1970 onwards which saw increased economic segregation as wealthier households 

moved from urban to suburban areas (Wienk et al., 1979; Bianchi et al., 1982; Nyden et 

al., 1998). As reported by Walker et al. (2010), this population movement resulted in a 

concentration of low-income families often dominated by ethnic minorities in urban 

centres and is blamed by some for the closure of supermarkets previously located in large 

urban centres (Alwitt and Donley, 1997). 

There is some evidence that the situation in Ireland is more comparable to North America 

than to its nearer neighbours. Layte et al. (2011) explored whether distance to and 

density of food retailers in the local area impacted on the dietary quality of a large 

nationally representative sample of adults living in private households in the Republic of 
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Ireland. Dietary quality was assessed by means of a food frequency questionnaire while 

both Euclidean and network distance to the nearest food retailer were calculated by 

matching household and retailer geographic coordinates. Similar to many studies from 

the U.S. the authors found that higher income groups and those with higher levels of 

education were better served by supermarkets. With regard to dietary quality they found 

that diet improved with greater supermarket density (within 2km of home address). They 

also found that distance to the nearest supermarket was negatively correlated with 

dietary quality decreasing as distance to nearest supermarket increased.      

Before proceeding it is useful to further elucidate on the distinction between 

supermarkets and convenience stores in general and in Ireland specifically. This 

distinction is an important one when examining potential associations between food 

access, diet, and overweight and obesity. On the one hand there are convenience stores 

that tend to be comparatively small in size and characterised by a narrow range of 

products and a limited provision of perishable goods such as fruit and vegetables. In the 

main they also tend to be more expensive per unit than larger retailers. In Ireland the 

convenience store market is dominated by a proliferation of group/symbol retailers such 

as Centra and Spar. A second category of food retailer is supermarkets which are large 

stores that carry a wide range of goods including perishable items. In Ireland this sector is 

dominated by Tesco, Dunnes Stores, Superquinn (recently re-branded as Supervalu), 

Supervalu, Lidl, and Aldi. These retailers do not constitute a homogeneous set with 

differences apparent in terms of price and product range, including own brand. 

Superquinn for example can be considered at the higher end of the spectrum in terms of 

price and range whereas Aldi and Lidl are no-frills discount retailers.     

The next section looks at whether there is an association between distance to the nearest 

supermarket and dietary behaviour, household socio-economic indicators, and 

neighbourhood socio-economic status. Based on the literature reviewed to this point it is 

hypothesised that:  

 Overall quality of diet and fruit and vegetable consumption in particular is better 

among children located a shorter distance to supermarkets;   
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 Households that are disadvantaged socio-economically have further to travel to 

their nearest supermarket; 

 Disadvantaged neighbourhoods have poorer access to supermarkets.    

The ESRI calculated distances between each survey household and its nearest 

supermarket using ArcGIS v.9.3.136 (in metres). Two types of distance were available, 

Euclidean which is the shortest direct distance (as the crow flies), and network which 

takes account of the local road network. It is network distance which are utilised here. 

The average distance to the nearest supermarket for the entire sample was 5.44kms (CI.95 

5.31-5.58; median 2.2; Std. Dev 6.39; minimum 0.002; maximum 70.35km) and the 

distribution was heavily right-side skewed. Significant differences in distance to the 

nearest supermarket by fruit consumption, cooked vegetable consumption, dietary 

quality, household social class, Primary Caregiver level of education, and neighbourhood 

socio-economic status were assessed using one-way analysis of variance. Despite the non-

normal distribution of distance to supermarket and violations of the assumption of 

homogeneity of variance the F-statistic is considered robust (Field, 2009) when, as is the 

case here, the group size of each of the independent variables are roughly equal (with the 

exception of household social class). The measure of effects size, Eta squared (Sum of 

squares between groups/Total sum of squares) is also presented so that the comparative 

strength of observed differences can be assessed. Interpretation of Eta squared is 

informed by Cohen (1988) with 0.01 considered a small effect, 0.06 a moderate effect, 

and 0.14 and over a Large effect. Full results are presented in Table 29.  

Children who were reported to have eaten more than one portion of fruit the day 

previous to interview lived on average closer to a supermarket than those who had only 

one or less portions. There was no association between distance to nearest supermarket 

and the consumption of cooked vegetables or overall dietary quality. Children from 

higher social class households tended to live nearer to a supermarket while those from 

skilled manual households lived the furthest distance. Given that the social class 

classification system used here was based on occupation, it is possible that the social class 

                                                      
36 ArcGIS is a Geographic Information tool used here to map distance from households to food retailers. 

Further information is available at www.esri.com/software/arcgis 
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differences observed in relation to distance to nearest supermarket was due to certain 

occupations choosing to live close to their place of work. For example, professional 

managerial positions tend to be more numerous in or near to urban centres which are 

better serviced by supermarkets. Conversely it may also be the case that supermarket 

chains tend to locate in areas where households with occupations that provide for higher 

disposable income are clustered. Although not a linear relationship, a higher level of 

maternal education was associated with shorter average distance to supermarkets. 

Children whose’ Primary Caregiver had a degree or higher level of education lived the 

shortest distance to a supermarket while those from families in which the Primary 

Caregiver completed their leaving certificate or equivalent only lived the farthest distance 

on average. Finally, there was a distinct linear association between neighbourhood socio-

economic status, as operationalised in Chapter 5, and distance to nearest supermarket. 

On average, households in the highest socio-economic status neighbourhood lived the 

shortest distance to a supermarket while access to supermarkets was poorest in the 

lowest socio-economic status neighbourhoods. Households in these disadvantaged areas 

lived on average three times further from their nearest supermarket than those in the 

highest socio-economic status neighbourhoods. As assessed by comparing Eta squared 

values, differences in distance to supermarket were starkest according to neighbourhood 

socio-economic status.  

Table 29 Mean Euclidean distance to supermarkets by dietary and socio-economic 

indicators  

 
N 

Mean distance  

(Std. Dev) 

Significance  

Test 

Eta  

Squared 

Fruit 

Not at all 1,736 5583.3 (6945.7) 
F (2, 8545 )=8.5,  

p<0.001 
0.002 One 3,342 5712.0 (6525.6) 

More than once 3,480 5086.8 (5882.1) 

Cooked vegetables 

Not at all 2,124 5239.0 (6403.2) 
F (2, 8546)=2.7,  

p=0.069 
n/a One 4,194 5602.6 (6604.4) 

More than once 2,237 5352.7 (5935.5) 
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N 

Mean distance  

(Std. Dev) 

Significance  

Test 

Eta  

Squared 

Dietary quality 

Lowest 2,525 5524.2 (6882.7) 
F (2, 8553)=0.4,  

P=0.702 
n/a Medium 3,261 5396.6 (6210.6) 

Highest 2,775 5408.8 (6008.6) 

Household social class 

Profess/ Manage 1,171 4453.5 (5866.6) 

F (5, 8379)=18.5, 

p<0.001 
0.01 

Manage and Tech 3,314 5181.2 (5871.1) 

Non-manual 1,685 5693.5 (6756.4) 

Skilled manual 1,195 6664.1 (7326.1) 

Semi and 

Unskilled 
738 5644.8 (6614.3) 

Unclassified 409 4580.5 (5808.8) 

PCG Level of education 

Lower sec or less 1,509 5341.5 (6815.7) 

F (3, 8552)=4.4,  

p<0.01 
0.002 

L’ cert or equiv 2,695 5739.1 (6439) 

Non degree 2,122 5382.9 (5947.5) 

Degree or higher 2,235 5049.2 (5877.7) 

Neighbourhood socio-economic status 

Lowest quartile 2,136 7198.7 (8438) 

F (3, 8552)= 250.9,  

p<0.001 
0.08 

2nd lowest 2,142 6603.4 (6181.9) 

2nd highest 2,155 4540.9 (4683.4) 

Highest quartile 2,128 2415.6 (2396.8) 

n/a no significant differences found so effect size not calculated. 

Addressing the three hypothesis framed at the beginning of this section it was observed 

that increased fruit consumption was associated with living closer to a supermarket while 

easier access was not significantly associated with differences in overall dietary quality or 

the consumption of cooked vegetables. Similar to the situation observed in North 

America, there was evidence that disadvantaged households have to travel further to 

supermarkets with clear differences observed according to household social class and 

maternal education. Finally, there were clear differences in average distance to 

supermarket according to neighbourhood socio-economic status with poorer access 

among more disadvantaged neighbourhoods. In summary, overall there are sometimes 

considerable differences in the distance that certain groups have to travel to avail of a 

supermarket. In general it was observed that families from higher social classes, who 
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were better educated and lived in more advantaged neighbourhoods, had on average 

shorter distance to travel to their closest supermarket and living closer to a supermarket 

was associated with higher fruit consumption. 

10.13 Local area effect on dietary quality 

This final section addressing the dietary quality of the children brings together the 

aforementioned eating behaviours, household characteristics and two additional aspects 

of the local food environment that have were introduced earlier: distance to nearest 

supermarket and the density of supermarkets within two kilometres of each household. 

The main interest here is in the analysis of local area effects, that is, distance to and 

density of supermarkets within the children’s locale. Having established the impact of 

dietary behaviours within the home, maternal BMI, and education on children’s dietary 

quality, the aim here is to assess if the availability of supermarkets is associated with 

dietary quality when all factors are assessed concurrently. In order to examine the effect 

of density of, and distance to the nearest supermarket on dietary quality, the analysis 

must consider the effect within areas (area in this instance refers to the Electoral 

Divisions within which households are located), rather than looking at the effect of 

distance across the entire sample. This can be achieved by using a fixed effects model 

which estimates the effect of an independent variable on an outcome within an area. In 

taking this approach the effect of differences between children living in different areas 

are controlled for. In practice this means that the impact of distance on dietary quality is 

assessed among children by examining the impact of differences in mean distance within 

each Electoral Division.  

To achieve this, a fixed effects model, the principles of which were described in Chapter 5, 

using the xtreg (with fe) function in Stata/IC 12.1 was developed. The same variables as 

were discussed previously were again included in the model with separate models 

presented for boys and girls. The first model contains the dietary behaviours and 

household characteristics only, and a final model into which distance to nearest 

supermarket and supermarket density were added. Neighbourhood socio-economic 

status was omitted because of collinearity. This was an issue due to the fact that 

neighbourhood socio-economic status, having been calculated at ED level, was invariant, 
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that is did not vary within areas. Also, because urban centres tend to be more socio-

economically disadvantaged but also have better access to supermarkets a measure of 

urbanity (open country, village (200-1,499), town (1,500 or more), city excluding Dublin, 

Dublin city and county) was included with open country the reference category. The 

inclusion of this item also controlled for the fact that children living in rural areas will by 

and large live farther from supermarkets. Instead of the categorical dietary quality index 

based on tertiles that was utilised as the outcome variable to this point, the normalised 

scores achieved on the index were included as the dependent variable. Also, actual 

equivalised income values were included rather than the quintiles used before. These 

values were logged as the distribution was heavily right-hand skewed. In the discussion 

that follows, prominence is given to the results of the full models for girls and boys. 

Overall, the final model of the dietary quality of boys accounted for 7% of the variance in 

dietary quality (8% within groups, 4% between) with 40% of the total variance explained 

by area differences. The girls only model produced similar results with 8% of the total 

variance in dietary quality explained (8% within groups, 8% between) with 41% of the 

variance explained by area differences. Before describing the specifics of the models that 

are presented in Table 30, it must be re-emphasised that the estimates shown are of the 

effects of items ‘within’ Electoral Divisions whereas results presented to this point in the 

chapter have referred to effects across the entire population albeit with standard errors 

calculated in such a way as to take account of the clustering of children within Electoral 

Divisions. This distinction between within and overall effect means that it is not unusual 

to find different estimates for the two approaches. Also, earlier analysis utilised a three 

category dietary quality indicator as the aim was to identify at risk groups by comparing 

the likelihood of sub-groups of children to have a low quality diet rather than a high 

quality one whereas here the standardised dietary quality scores are used with 

coefficients presented in place of odds ratios.                
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Table 30 Fixed effects model of dietary quality by eating behaviours, parental 

characteristics, household characteristics and local food environment 

 Boys Girls 

Unadjusted 
Full 

model 
Unadjusted 

Full 

model 

Eats breakfast 

Yes Ref. 

No -1.38 (0.57)** -1.40 (0.57)** -2.26 (0.39)*** -2.26 (0.39)*** 

Sits at table for evening meal 

Yes Ref. 

No -1.36 (0.32)*** -1.34 (0.32)*** -1.47 (0.30)*** -1.46 (0.30)*** 

Eats evening meal with family 

Every day Ref. 

Less often -1.02 (0.16)*** -1.03 (0.16)*** -0.60 (0.16)*** -0.59 (0.16)*** 

Parenting style (mother) 

Authoritative Ref. 

Authoritarian 0.35 (0.35) 0.31 (0.35) -0.13 (0.49) -0.14 (0.49) 

Permissive -0.40 (0.24) -0.39 (0.25) -0.02 (0.22) -0.02 (0.22) 

Neglectful -0.33 (0.60) -0.33 (0.60) -0.08 (0.67) -0.12 (0.67) 

Missing -0.49 (0.32) -0.51 (0.32) -0.20 (0.31) -0.20 (0.31) 

Parenting style (father) 

Authoritative Ref. 

Authoritarian -0.80 (0.31)** -0.77 (0.31)* -0.08 (0.29) -0.08 (0.29) 

Permissive -0.32 (0.24) -0.32 (0.24) -0.20 (0.20) -0.18 (0.20) 

Neglectful -0.10 (0.39) -0.09 (0.39) -0.09 (0.36) -0.10 (0.36) 

Missing -0.12 (0.28) -0.13 (0.28) 0.04 (0.25) 0.03 (0.25) 

Maternal BMI 

Healthy  Ref. 

Overweight -0.39 (0.17)* -0.38 (0.17)* -0.20 (0.16) -0.21 (0.16) 

Obese -0.27 (0.21) -0.28 (0.21) -0.61 (0.20)** -0.62 (0.20)** 

Missing -0.17 (0.30) -0.16 (0.30) 0.07 (0.27) 0.06 (0.27) 

Household Social Class 

Profess/ Manage Ref. 

Manage and Tech -0.17 (0.23) -0.17 (0.23) 0.21 (0.24) 0.19 (0.24) 

Non-manual -0.27 (0.27) -0.29 (0.28) -0.33 (0.28) -0.34 (0.28) 

Skilled manual -0.73 (0.32)* -0.75 (0.32)* -0.06 (0.30) -0.07 (0.30) 

Semi and Unskilled -0.86 (0.41)* -0.87 (0.41)* 0.22 (0.34) 0.22 (0.34) 

Unclassified -0.78 (0.53) -0.78 (0.53) 0.42 (0.45) 0.41 (0.45) 

PCG Level of education 

Lower sec or less -1.88 (0.28)*** -1.88 (0.28)*** -1.90 (0.28)*** -1.90 (0.28)*** 

L’ cert or equiv -1.31 (0.21)*** -1.31 (0.21)*** -0.89 (0.21)*** -0.88 (0.22)*** 

Non degree -0.65 (0.21)** -0.65 (0.21)** -0.57 (0.20)** -0.57 (0.20)** 

Degree of higher Ref. 

PCG Principal Economic Status 

School/Education -0.34 (0.64) -0.34 (0.64) 0.31 (0.72) 0.27 (0.72) 

At work/training Ref. 

Unemployed / -0.42 (0.55) -0.40 (0.55) 1.01 (0.73) 0.98 (0.74) 
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 Boys Girls 

Unadjusted 
Full 

model 
Unadjusted 

Full 

model 

retired 

Home duties 0.20 (0.18) 0.20 (0.18) 0.04 (0.17) 0.04 (0.17) 

Household type 

Single parent (1 or 

2 children) 
-0.13 (0.35) -0.14 (0.35) -0.35 (0.29) -0.32 (0.30) 

Single parent (3 or 

more children) 
-0.71 (0.51) -0.70 (0.51) -0.67 (0.43) -0.65 (0.43) 

Couple (1 or 2 

children) 

Ref. 

Couple (3 or more 

children) 
0.14 (0.17) 0.14 (0.17) 

 

0.51 (0.15)*** 
0.52 (0.15)*** 

Equiv Income (Log) 0.03 (0.17) 0.03 (0.17) 0.25 (0.15) 0.25 (0.15) 

Basic Deprivation Scale  

Less than 2 Ref. 

2 or more 0.05 (0.20) 0.04 (0.20) -0.32 (0.19) -0.32 (0.19) 

Location 

Open country Ref. 

Village (200-1,499) -0.53 (0.35) -0.52 (0.35) -0.49 (0.28) -0.55 (0.28) 

Town (1,500 or 

more) 
-0.41 (0.30) -0.39 (0.32) -0.43 (0.29) -0.56 (0.29) 

City excluding 

Dublin 
-0.80 (0.73) -0.83 (0.73) -0.83 (0.55) -0.98 (0.56) 

Dublin city and 

county 
-0.70 (0.59) -0.68 (0.59) -1.21 (0.59)* -1.33 (0.60)* 

Distance to SM  --- 0.00 (0.00) --- -0.0001 (0.0001)* 

SM density --- 0.11 (0.08) --- -0.04 (0.09) 

Constant 23.54 (1.83)*** 22.85 (1.60)*** 20.86 (2.26)*** 21.69 (1.67)*** 

      

N Individuals 4,060 4,058 4,299 4,294 

N Clusters 1,329 1,328 1,345 1,343 

R2 Within 0.08 0.08 0.08 0.08 

R2 Between 0.06 0.04 0.08 0.08 

R2 Overall 0.08 0.07 0.09 0.09 

Random 

intercepts 
3.12 3.18 3.11 3.13 

Within ED Std. 

Dev. 
3.87 3.87 3.73 3.73 

Variance 

explained  ED 

level  

0.39 0.40 0.41 0.41 

* p<0.05; ** p<0.01; *** p<0.001 
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Looking at the full models for boys and girls, neither the parenting style of the children’s 

mothers nor their principal economic status had a significant effect on dietary quality of 

girls or boys. There were a number of differences observed in the results for boys and 

girls. Boys whose father displayed an authoritarian parenting style rather than an 

authoritative one had significantly poorer quality diets (β=-0.77 SE.=0.31, p<0.05) while 

fathers style of parenting did not impact girls’ dietary quality. While maternal overweight 

(β=-0.38 SE.=0.17, p<0.05) but not obesity was associated with poorer diet quality among 

boys the reverse was true for girls with maternal obesity (β=-0.62 SE.=0.20, p<0.01) but 

not overweight associated with lower quality diet. There was no association observed 

between household social class and dietary quality among girls whereas boys from 

households classified as skilled manual (β=-0.75 SE.=0.32, p<0.05), and semi- or un-skilled 

manual (β=-0.87 SE.=0.41, p<0.05) tended to have poorer quality diets than those from 

professional managerial households. Again larger family size was associated with better 

diets among girls with those from two parent families with three or more children 

achieving higher dietary quality scores (β=0.52 SE.=0.15, p<0.001). Also among girls living 

in Dublin city or county was associated with poorer diet (β=-1.33 SE.=0.60, p<0.05).  

In keeping with the earlier findings reported in this chapter, the main drivers of dietary 

quality were again eating behaviours and maternal education. Of the three dietary 

behaviours considered not eating breakfast was associated with poorer quality diet 

among both boys (β=-1.40 SE.=0.57, p<0.001) and girls (β=-2.26 SE.=0.39, p<0.001); not 

sitting at a table for evening meals every day was also associated with poorer quality diet 

for boys (β=-1.34 SE.=0.32, p<0.001) and girls (β=-1.46 SE.=0.30, p<0.001); while eating 

with other family members was also associated with better quality diets for both (β=-1.03 

SE.=0.16, p<0.001; β=-0.59 SE.=0.16, p<0.001). This means that within areas defined by 

Electoral Division children who ate breakfast each day, sat at a table for their evening 

meal, and ate their evening meal with at least one other family member all had 

significantly better diets than those who did not. Also, there was a clear linear 

relationship between maternal education and dietary quality was again very apparent 

with higher dietary quality associated with higher education among both boys and girls. 

Differences in the dietary quality of children were starkest between those whose mothers 

had completed a third level degree or higher compared to those who left education 
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before completing the leaving certificate of equivalent with the magnitude of the effect 

very similar for both boys (β=-1.88 SE.=0.28, p<0.001) and girls (β=-1.90 SE.=0.28, 

p<0.001).   

We now turn to the local food environment as indicated by distance to nearest 

supermarket and density of supermarkets within two kilometres of the children’s home. 

The number of accessible supermarkets within the children’s locale had no effect on the 

dietary quality of boys or girls. Dietary quality was found to decrease as the distance to 

the nearest supermarket increased among girls, however, although reaching statistical 

significance the estimated coefficient was close to zero (-0.0001) which indicates that the 

affect was small. In practical terms this result means that for every metre further from a 

supermarket that girls live, there dietary score decreases by only 1/10,000 of a standard 

deviation.        

10.14 Conclusions  

To recap, the hypothesis examined in this chapter was that diet specific behaviours, 

eating breakfast and family meal-times; household characteristics; and the 

neighbourhoods in which children live affect their dietary quality which has been 

implicated in childhood overweight and obesity. In testing this hypothesis it was found 

that the dietary behaviours of children within homes were clearly indicative of their 

overall dietary quality as operationalised in the form of a dietary quality index. This held 

true even when numerous parental, household and local area characteristics were 

included as covariates in the analytic models developed. Eating breakfast daily and eating 

a sit-down evening meal with other members of the household were all associated with 

better dietary quality among both boys and girls.   

Economic resources are often considered a barrier to healthful diets (Drewnowski 2003; 

Drewnowski and Darmon, 2005; Darmon and Drewnowski 2008) and this was the 

perspective taken by the National Taskforce on Obesity (Department of Health and 

Children, 2005) which adopted an economic capital perspective that conceptualised 

economic resources in the form of income and the subsequent affordability of healthy 

foods as the main barrier to healthy food choices. However, there was little support here 

for a materialist explanation of differences in dietary quality. While economic factors at 
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the household level were important for the dietary quality of girls, with those from more 

economically disadvantaged households at greater risk of poor dietary quality, the most 

important factor apparent for all was the level of maternal education which suggests that 

there may be an education deficit in relation to diet. This is not to suggest that formal 

educational level can necessarily be equated with nutritional or culinary knowledge as 

these are not mainstays of modern school curriculum. The education deficit may 

alternatively be attributable to differences in beliefs regarding both exercise and nutrition 

with those from higher social classes far more likely to refer to both as sources of health 

and ill-health (Blaxter, 1990). 

Although the family proximity to supermarkets was found to benefit the dietary quality of 

girls there is, by virtue of an absence of data to the contrary, an underlying assumption 

that living close to a supermarket inevitably means that foods are purchased there. It was 

not possible in this study, and indeed is not usually apparent in other studies, to 

distinguish between different supermarkets brands, for example, high end versus no-frills 

retailers. By omitting this distinction there is the possibility of masking substantial 

differences in the types and price of food stuffs available to households. Where high-end 

retailers are located in high streets, lower income families may have access to them but 

this does not in itself entail that they can avail of the food stuffs available. As research on 

the local food environment develops, greater attention should be paid to differences in 

retail brands as well as the simple distinction between supermarket and convenience 

store which has been the case to date. While families may have nominally easier access to 

supermarkets it may still be more convenient for them to purchase foods on a piecemeal, 

more regular basis than more affluent families who have access to their own transport. 

This may lead to a preference for convenience stores which are more concentrated in 

densely populated urban areas. This is an area of study where greater systematic use of 

GIS data combined with detailed input from residents of a defined geographic locale 

could greatly enhance our understanding of the ways in which families interact with 

available resources within their locale, and also has the ability to further highlight the 

cultural, economic, and structural factors that underpin these interactions. Rather than 

relying solely on the physical proximity of food retailers a more informative question, 

which would also negate the need to link data to GIS or other information sources, would 
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be to expressly query where households buy their food stuffs. This could easily be 

extended to elucidate information on the categories of foods purchased from different 

types of retailers. An alternative approach exemplified by Pechey et al. (2013) who 

accessed data from a commercial survey panel is for researchers to advocate for access to 

and utilisation of commercial datasets. This is seems particularly pertinent in light of 

recent discussions on the role of sociologists in the age of big data. 
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Chapter 11 – Thesis conclusion 

11.1 Introduction 

This final chapter concludes the thesis with a discussion of the implications of the 

preceding chapters and their contribution to the existing literature on childhood 

overweight and obesity as well as providing suggestions for future research.   

This thesis began by highlighting the unequal distribution of childhood overweight and 

obesity across a number of socio-economic indicators. It then elucidated the factors 

associated with these disparities in the child’s social and physical environment. The focus 

was on the social structuring of the risk factors for overweight and obesity. A critical 

review of the literature that addresses specific behaviours and other risk factors 

associated with overweight and obesity was provided. This thesis sought to contribute to 

our knowledge of overweight and obesity by firstly identifying those children at increased 

risk due to their relative position on the social hierarchy. It subsequently investigated 

specific characteristics that are associated with their increased probability of overweight 

and obesity. 

It was argued that the origins of obesity lie in the way in which societies are organised 

and temporal changes in lifestyle. As such, the increasing prevalence of obesity can be 

understood to be due to ‘lifestyle’ rather than any recent changes in the populations’ 

genetic make-up or expression. Taking this view it was essential that a conceptual 

framework and attendant analytic techniques were chosen to enable a broad view of 

factors that may impact on obesity at the ecological as opposed to atomic level. In this 

way we can then view social variation in behaviour as impacting on a biological outcome, 

body weight. Here the structure of the information collected as part of the Growing Up in 

Ireland study was very suitable as its design was informed from the outset by Ecological 

Systems Theory (Bronfenbrenner and Morris, 2006). From this perspective the child is 

viewed as an active agent while also appreciating his or her position within a complex 

inter-connected series of relationships, situations and environments. The benefit of this 

approach to the current thesis was that it provided variables from many aspects of the 

children’s lives with which to test the stated hypotheses.  
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11.2 Theoretical considerations 

Three sociological theoretical perspectives were considered with a view to explaining 

possible causal mechanisms by which empirical regularities in the distribution of 

childhood overweight and obesity might be understood. Firstly theories of social 

reproduction were considered that emphasise the role that culture plays in shaping the 

distribution of health behaviours and associated outcomes. This perspective holds that 

many of our everyday actions and manifestations of lifestyle are habitual. It is heavily 

influenced by the work of Bourdieu (1984) and supported by others including Merleau-

Ponty (1962) and Giddens (1991). However, given the distribution of childhood 

overweight and obesity which demonstrates large variation in the prevalence of both 

among similarly socially positioned children it was felt that this approach was too rigid 

with an over emphasis of the role of socialisation in determining behaviours.  

Theories of consumption and practice were then reviewed. The main weakness of this 

approach was considered to be its failure to appreciate the social, cultural, and economic 

context in which behaviour occurs. This failure is based on the assumption that 

individuals make choices rationally – they consider the costs and benefits of actions in 

order to take the most advantageous course available to them (Friedman, 1953). This 

perspective however does not appreciate adequately that individuals live in an economic, 

social, and cultural context within which they make decisions. Therefore theories of 

consumption and practice as well as theories of social production failed to provide a 

theoretical perspective from which to formulate hypotheses that can be adequately 

tested with a view to explaining disparities in the distribution of overweight and obesity 

among children.  

An attempt was then made to outline a different theoretical perspective that has 

emerged from recent literature.  This perspective recognises that the risk factors for 

overweight and obesity are distributed unevenly across society and that the pattern of 

distribution is structured by individual and family socio-economic status and social class 

position in particular. Using this approach we then set out specific generative 

mechanisms that may mediate the relationship between social class, income, education 

and different risk factors for overweight and obesity. Within this approach, both 
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materialist and psychosocial explanatory models were discussed. These frameworks 

provide two potential generative mechanisms by which empirical regularities in the 

distribution of childhood overweight and obesity may be generated. Furthermore they 

afford us a means by which hypotheses could be formulated to test if childhood 

overweight and obesity does in fact have their origins in the way the social and economic 

structures of societies are organised.  

This chapter now returns to the main hypothesis formulated at the beginning of the 

thesis. The results presented in Chapters 7 to 10 are discussed and their contribution to 

existing literature explicated.  

11.3 Hypothesis 1 

Previous research that examined the association between markers of socio-economic 

status and childhood overweight and obesity, while somewhat inconsistent, have often 

highlighted a social gradient in the prevalence of both, with children characterised by a 

less advantaged position on the social hierarchy experiencing an increased risk (Hawkins 

et al., 2009), despite recent evidence of a levelling off in the overall trend of rising 

prevalence rates (Stamatakis et al., 2010). Inconsistencies in reported findings are in part 

due to methodological differences with studies using a wide variety of socio-economic 

indicators (Braveman et al., 2005) leading to calls by many for the concurrent inclusion of 

multiple socio-economic status indicators with a view to providing an improved means of 

identifying the mechanisms underlying any observed inequities (for example, Braveman 

et al., 2005; Galobardes, 2007; Shrewsbury and Wardle, 2008). In response to this, a 

number of household socio-economic characteristics were included in the analysis 

presented in Chapter 7. These included a measure of neighbourhood socio-economic 

status and maternal BMI.  

The hypothesis tested in Chapter 7 was that:  

There is a socio-economic gradient in the distribution of childhood overweight and 

obesity with an increased risk found among less advantaged groups.  
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To test this hypothesis the socially structured distribution of childhood overweight and 

obesity according to children’s parent(s), household, and neighbourhood socio-economic 

status was examined.  

Confirming the stated hypothesis, evidence was provided to demonstrate that childhood 

overweight and obesity are distributed unequally across society and that there are 

regularities within this unbalanced distribution which enable the identification of 

particularly at risk groups. As is the case with many developmental and adult outcomes, 

the prevalence of overweight and obesity among children was observed to be highly 

socially structured with the increased risk of negative outcomes associated with the 

position of the children’s households on the social hierarchy. 

With the exception of the Primary Caregivers Principal Economic Status, strong 

independent associations between household social class, Primary Caregiver education, 

household equivalised income, neighbourhood socio-economic status, and the risk of 

obesity were found. In each case a higher probability of obesity was found among 

children from more disadvantaged households. In univariate analysis social class gradients 

in overweight and obesity among the children were larger than those found for 

education, and household equivalised income. When all the items were considered 

together, the probability of overweight and obesity associated with household income 

was mediated by maternal BMI. These findings highlight the importance of social class 

and education above that of capital resources in the form of income.  

While the probability of childhood overweight and obesity was higher among lower social 

class and educational groups, the proportion overweight or obese were a minority. This 

provides support for the a priori view stated earlier that the mechanisms behind this 

patterning are probabilistic rather than deterministic with lower socio-economic status 

increasing the likelihood of poor outcomes via its role in structuring other mediating 

variables. Whilst these findings highlight the utility of social class in particular as a 

classification system by which groups at a heightened risk of overweight and obesity 

might be identified it does not shed any light on the potentially shared characteristics of 

these groups which results in an increased risk of overweight.  
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Following Chapter 7, the aim of the thesis from Chapter 8 onwards was to explore the 

empirical evidence base with a view to understanding the social patterning of childhood 

overweight and obesity. The three remaining chapters (8 through 10) therefore sought to 

explore particular aspects of children’s lives identified in the literature as important to 

explanations of excess body weight. These included characteristics of children, parents, 

households, and the local environment.  

11.4 Hypothesis 2 

There is a large body of research that demonstrates the importance of in utero exposures 

and post-birth environmental factors including maternal behaviours such as infant 

feeding practices (Oken and Gillman, 2003). In addition to having an impact on early 

physical and psychological development, these factors also contribute to subsequent 

health inequalities. Similar to the developmental origins hypothesis (Oken and Gillman, 

2003) that states that exposure to over or under nutrition in utero, infant feeding 

practices, and growth in early life may play a central role in the development of obesity in 

adulthood (Parsons et al., 1999; Gillman et al., 2001), the aim of Chapter 8 was to explore 

pre- and post-natal factors associated with early growth, including rapid weight gain, 

from birth to 36 months and weight status at age nine-years with a view to identifying the 

mechanisms by which the structured distribution of overweight and obesity came to 

being.  

The specific hypothesis tested in Chapter 8 was that: 

Social and economic variation in early life nutrition and maternal health behaviours in 

pregnancy influence weight trajectory in infants. 

In addressing this hypothesis the analysis identified clear differences in the growth 

trajectories of infants from birth to 36 months with infants from lower socio-economic 

households tending to be born lighter but growing to be heavier than their more 

advantaged peers by three years of age. Furthermore, breastfeeding and weaning 

practices were also socially structured according to socio-economic status as measured by 

both social class and maternal education. 
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Lower household social class and level of maternal educational achievement were both 

independently associated with an increased likelihood of rapid weight gain among the 

infant cohort. However, their effects were mediated by a number of early life factors. This 

provides an explanation for much of the variation in infant growth trajectories according 

to socio-economic status. Early gestational age, maternal smoking during all three 

trimesters of pregnancy, maternal obesity, and current maternal smoking were all 

associated with an increased probability of rapid weight gain relative to other infants, 

while longer duration of breastfeeding was found to protect against rapid weight gain. 

These variables explained much of the observed differential between different social 

class, and maternal education groups. This finding supports the hypothesis that the risk of 

child obesity is influenced by early life environment. 

Furthermore, infants from lower socio-economic status households were more likely to 

be born to overweight or obese mothers which was also strongly associated with an 

increased probability of overweight or obesity. Materialist explanations on their own 

appear to fall short in explaining why these deleterious behaviours are more prevalent 

among more disadvantaged groups. For example, it could be argued that breastfeeding 

incurs a lower direct monetary cost than bottle feeding and smoking incurs its own 

financial as well as health costs. A psychosocial explanation appears more reasonable 

with regard to smoking in particular, as smoking has been previously linked to group 

social norms and self-efficacy which when deleterious are traits often associated with 

lower relative social-economic status (Offer, 2007).    

These results make clear that there are parental behaviours pre- and post-birth that are 

implicated in an increased risk of excess weight gain among infants. Specifically, maternal 

smoking during pregnancy was associated with a greater rate of weight gain while 

breastfeeding was found to be a protective against rapid weight gain. Although it is not 

clear from the current analysis if this effect is due to biological mechanisms or if these 

behaviours are indicative of poorer health behaviours more generally, it is clear that 

efforts to address both behaviours may also prove beneficial to preventing the onset of 

overweight and obesity in early childhood. Given that many of the behaviours identified 

as deleterious to child development were more prevalent among lower socio-economic 

groups, a potentially valuable means of addressing social inequality in child health 
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outcomes by intervening in behaviours which are (a) known to be advantageous to child 

development and (b) are themselves socially patterned. 

11.5 Hypothesis 3 

Following this, the second aspect of the hypothesis was explored, namely that:  

Social and economic variation in the prevalence of overweight and obesity in 

middle childhood can be partially explained by infant feeding practices and 

maternal smoking during pregnancy. 

Much of the socio-economic variation in the weight status and growth trajectories of the 

infant cohort was explained by specific exposures and behaviours in the first three years 

of life. However, among the nine-year-old cohort, adjustment for early feeding practices 

and maternal smoking did not fully account for social class and maternal education 

differentials in obesity risk illustrating that the protective impact of for example, 

breastfeeding does not reduce the probability of overweight or obesity in later childhood. 

This finding also demonstrated that as children grow, other aspects associated with their 

social environment exert an influence on behaviour associated with weight gain. 

Therefore, on current evidence, this hypothesis can be rejected as these early life factors 

were found in the main to have little bearing on the BMI of the nine-year-old children.   

11.6 Hypothesis 4 

Although the results of previous research that investigated the association between 

physical activity, sedentary behaviour, and childhood overweight and obesity have been 

mixed, both behaviours have been implicated in increased BMI. It was argued that the 

variation in findings might be due in part to the difficulty of measuring activity levels, 

particularly given that activity occurs in many domains (Wareham et al., 2005).  

In Chapter 9, the thesis explored inhibitors of physical activity, a known risk factor for 

overweight and obesity, at the individual, familial, and local social and physical 

environment levels.  
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The first hypothesis examined here was that: 

Children’s level of physical activity and sedentary behaviours are both directly and 

indirectly influenced by family socio-economic status. Family income directly 

structures physical activity through available resources. Socio-economic status 

indirectly influences physical activity through housing location.  

Children’s levels of physical activity were measured using a novel multi-domain indicator. 

The characteristics of the children’s households and local physical environment were of 

particular interest in respect of how they might inhibit or promote greater levels of 

physical activity. The new physical activity indicator was constructed from five single item 

indicators that were included in the Growing Up in Ireland survey questionnaire. Principal 

components analysis was used to derive a single item indicator which was shown to be 

moderately negatively correlated with the children’s weight status. Those children with 

lower BMI had higher scores on this new multi-item indica tor. There was a clear 

relationship observed between household social class and physical activity levels with 

lower rates of activity observed among children from less advantaged households. The 

association between social class and physical activity scores was mediated by the 

inclusion of other variables including the characteristics of the children themselves, their 

parents, households, and neighbourhoods. There was also an income gradient observed 

in levels of physical activity with lower levels of activity found among children from 

households with lower equivalised incomes. This suggests that one mechanism by which 

economic resources may impact indirectly on children’s BMI is by constraining or enabling 

adequate levels of physical activity. 

11.7 Hypothesis 5 

Recent research on physical activity among children has focused on the characteristics of 

the physical and social neighbourhood environment with numerous studies reporting a 

negative association between activity levels and neighbourhood socio-economic status 

(Jansen and Hazebroek-Kampschreur, 1997; Kinra et al., 2000). Others also reported an 

association between childhood obesity and access to physical activity facilities (Dunton  et 

al., 2009).  
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In light of this emerging literature, the second hypothesis tested stated that:  

Children who live in neighbourhoods perceived as being unsafe or with poor 

availability of recreation facilities are less physically active than their peers. 

This hypothesis was examined using both parental and child subjective perceptions of the 

neighbourhoods in which they lived. Perceptions of the local area were found to be 

strongly associated with levels of physical activity. In particular, children from 

neighbourhoods considered unsafe during the day, with no safe areas to play, and an 

absence of ‘good places to play’, were all found to be negatively associated with physical 

activity. As well as showing the importance of the local environment to physical activity, 

this also demonstrates that the perspective of the child is central to their use of available 

resources and their own levels of physical activity. 

This suggests one mechanism by which the material resources of households may have an 

impact on physical activity levels with lower income families tending to reside in more 

disadvantaged areas which are more likely to be characterised by a lack of physical play 

space and facilities, as well as being generally less safe for young children to play in due to 

anti-social behaviour or other factors. These neighbourhood characteristics then limit the 

opportunities children have for physical activity. This point was raised by the National 

Taskforce on Obesity who identified a role for government departments, agencies, and 

local authorities in providing opportunities for physical activity (Department of Health and 

Children, 2005: 82).   

With regard to organised sport, participation in many sports clubs involves not only some 

form of membership fee but also the purchase of specialised equipment, which further 

limits opportunities for physical activity. It seems that the disparities in levels of physical 

activity among children with fewer household economic resources coupled with poorer 

subjective and objective neighbourhood conditions result in lower levels of physical 

activity among children.  

In order to afford the older children a more active role in their socialisation (Connell, 

1987; Corsaro, 1992 and 2011; James et al., 1998) the activity aspect of the children’s 

temperament was included in the analysis. It was found to be predictive of physical 
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activity levels and therefore provides evidence for a potential mediating role for a child’s 

personality traits and psychosocial factors. Despite the real risk that in this instance, 

purposeful activity and active temperament may have been conflated, aspects of 

children’s temperament or other personality traits may constitute valuable explanatory 

variables to be included in future research when the goal is to explain varied physical 

activity levels among children who share many common household and local 

environment characteristics.  

11.8 Hypothesis 6 

Numerous studies, for example Darmon and Drewnowski (2008), have shown clear 

differences in dietary quality between social class groups with higher social classes 

tending to have better quality diets. The potential reasons for this found in the literature 

are the often lower cost of energy dense foods, social norms around eating within groups, 

and differences in lay understandings of nutrition and the role of diet in health and ill-

health. 

Children’s diet was measured using a dietary quality index constructed from 20 food 

items reported by the children’s Primary Caregiver as having been consumed in the 24 

hours prior to interview. The standardised scores on this indicator were shown to be 

significantly associated with obesity with obese boys and girls more likely than their peers 

to have poor quality diets.   

The final goal of the thesis was to investigate whether the socio-economic status; 

maternal and household characteristics; parenting style; and the local food environment 

impacted on the dietary quality of nine-year old children. To achieve this goal the 

hypothesis examined in Chapter 10 was that:  

Child dietary quality is directly influenced by socio-economic variation in familial 

dietary practices.  

To test this hypothesis the socio-economic distribution of diet related behaviours was 

examined. There was a clear social class gradient observed with lower social class 

households more likely to have poorer quality diets with a similar patterning observed for 

diet related behaviours. Healthy breakfast eating habits, and family shared mealtimes 
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were found to be associated with better overall dietary quality. These behaviours may 

reflect wider held beliefs regarding the role of diet in health and ill-health which as 

Blaxter (1990), Scambler (2008), Harkins (2010) among others, have shown is socially 

structured with lower socio-economic groups tending towards unhealthier behaviours. In 

the fully adjusted model, the association between dietary quality and social class was 

mediated by maternal weight status and education, and the aforementioned diet related 

behaviours. Lower income was also associated with two dietary behaviours, skipping 

breakfast and not sitting at a table for evening meals, both of which were also found to 

have a negative relationship with dietary quality. Although the direct association between 

income and dietary quality was weakened with the inclusion of other factors including 

other indicators of socio-economic status, there remained a small effect among girls in 

particular. 

11.9 Hypothesis 7 

Access to available healthy foods has gained increasing attention as a means by which 

differences in dietary quality according to social position might be partially explained. 

Much of this research has centred on the identification of ‘food deserts’, that is, 

geographic areas characterised by a scarcity of food outlets selling healthy foods or 

healthy foods at an affordable price (White, 2007). A nationally representative study of 

the adult population in Ireland found some evidence that higher income groups and those 

with higher levels of education lived closer on average to supermarkets and that dietary 

quality improved with higher supermarket density (Layte et al., 2011). The final 

hypothesis emerged from this literature and stated that: 

Children’s dietary quality is indirectly influenced by socio-economic variation in the 

local food environment.  

Results showed that the distance between the child’s home and the nearest supermarket 

was negatively associated with the child’s dietary quality, but only for girls. 

Low maternal education was found to be more strongly associated with poorer dietary 

quality among children than either income or social class. This could suggest that 

household material resources play a smaller part in the relationship than educational or 
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social capital. Educational differences may also suggest cultural differences in dietary 

behaviours. As discussed in the concluding section of Chapter 10, a lack of economic 

resources can be considered a barrier to a healthy diet (Drewnowski 2003; Drewnowski 

and Darmon, 2005; Darmon and Drewnowski 2008) and evidence was provided in support 

of this view. However, while material resources at the household level were important for 

dietary quality of girls, the most important factor apparent for both boys and girls was the 

level of maternal education. It has been suggested that lower educational level is 

associated with poorer diet by way of its association with lower levels of self-control. This 

shows that decisions concerning diet and related behaviours often require acts of 

prudence whereby more immediate rewards must be denied with a view to longer term 

rewards. As cheap rewards have become more easily available there may be a deficit in 

the ability of individuals to resist them and this deficit may be exacerbated by lower 

educational attainment (Offer, 2007).   

Finally, although not included specifically in any of the above hypotheses, the importance 

of maternal BMI warrants brief discussion. Maternal BMI was shown consistently to be 

the most predictive of the children’s BMI and related behaviours with the children of 

overweight or obese mothers far more likely than their peers to be overweight or obese 

both during infancy and at nine years of age. Therefore, the identification of overweight 

and obese mothers both during and after birth provides a clear opportunity for health 

professionals to intervene with a view to addressing the risk of excessive weight gain 

among infants and children.  

The association between maternal overweight, child weight status, and maternal BMI, 

low physical activity and poor diet, remained strong despite adjustment for a number of 

covariates. This requires that a measure of parental weight is included in the analysis at 

every opportunity so as not to erroneously attribute variability in children’s weight status 

to any other factors under consideration. 

11.10 Policy considerations 

In this section, some of the policy implications of this thesis are discussed. To begin with, 

specific opportunities where interventions might be positioned are discussed as well as 

specific behaviours that are amenable to intervention. Following this, consideration is 
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given to the broader policy approach that is needed if childhood overweight and obesity 

is to be successfully addressed. What follows is more concerned with preventative rather 

than treatment strategies although there is much over-lap between the two.  

The limited success of interventions to date to manage childhood overweight and obesity 

once it is established (Yanovski at al., 2003) suggests that prevention rather than 

treatment presents the greatest potential to address the problem (Ebbeling et al., 2002). 

Childhood has been identified as a critical time to intervene to reduce the associated 

burden on children, parents and health services (Dehghan et al., 2005; Department of 

Health and Children, 2005). This was reflected in the National Children’s strategy 

(Department of Health and Children (2000) which recognised childhood obesity as one of 

the key challenges that must be responded to. The strategy acknowledged that childhood 

is a time when the foundations for good adult health are established. Early intervention 

also offers an opportunity to positively impact on the development of childhood obesity 

which in many cases continues into adulthood (Guo et al., 2002).  

Given the strong association found between maternal and child weight status, 

independent of many other factors, the identification of overweight and obese mothers 

both during and after birth provides a clear opportunity for health professionals to 

intervene with a view to addressing the risk of excessive weight gain among children. This 

suggests that there may be an important role to be played by public health nurses, 

complementary to their current practices, in aiding policies to prevent the onset of 

overweight and obesity among infants, and the maintenance of healthy weight status 

among mothers. With regard to the early development of overweight and obesity among 

infants it is clear that there are parental behaviours pre- and post-birth that are 

implicated in increased risk of excess weight gain. Specifically, maternal smoking during 

pregnancy was associated with a greater rate of weight gain while breastfeeding was 

found to be a protective against rapid weight gain. Although it is not clear from the 

current analysis if this effect is due to biological mechanisms or if these behaviours are 

indicative of poorer health behaviours more generally, it is clear that efforts to address 

both behaviours may also prove beneficial to preventing the onset of overweight and 

obesity in early childhood. Given that many of the behaviours identified as deleterious to 

child development were more prevalent among lower socio-economic groups, a 
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potentially valuable means of addressing social inequality in child health outcomes by 

intervening in behaviours which are (a) known to be advantageous to child development 

and (b) are themselves socially patterned. 

Another area amenable to environmental policy is that of neighbourhood safety and 

recreational space for outdoor play. It is clear from the analysis carried out here that 

children’s physical activity may be directly impacted by their local physical environment 

and therefore access to safe facilities for outdoor play may encourage physical activity. 

This point was raised by the National Taskforce on Obesity who identified a role in 

providing opportunities for physical activity for government departments, agencies, and 

local authorities (Department of Health and Children, 2005: 82).   

With regard to broader policy initiatives, it is clear from both the literature reviewed and 

the results presented in previous chapters, that childhood overweight and obesity is a 

complex issue with no obvious simple cause or solution, therefore, attempts by 

policymakers to confront the problem must firstly acknowledge that the development of 

childhood overweight involves the interaction of a complex set of influencing factors from 

multiple settings (Davison and Birch, 2001). Therefore, policies to address childhood 

overweight and obesity must recognise that factors beyond personal choice. 

Acknowledging this then requires that policymakers do not limit their focus to individual-

level behavioural change (McKinnon, 2009) but instead target causal mechanisms at 

multiple levels of influence. The use of a systems oriented approach to the topic provides 

such an opportunity to move beyond the heretofore compartmentalised approach that 

has tended to focus on one element at a time. Taking this approach will assist in both 

understanding and addressing childhood overweight and obesity in all its complexities 

allowing policy to consider the interaction of potential positive and negative influences 

from a range of settings. Ultimately, the goal of ecological models of health behaviour is 

to inform policy with the premise that behavioural change will be maximised when: 

 environments support healthy choices,  

 policies support healthy choices,  

 social norms for healthy choices are strong, 
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 social support for healthy choices are strong, 

 individuals are educated to make healthy choices, 

 individuals are motivated to make healthy choices (Sallis et al., 2008: 466). 

By adopting this perspective, policies can then focus on changing the environments within 

which decisions are made and this is likely to be more effective at the population level 

than focusing solely on impacting individual choices and behaviours (Butland et al., 2007). 

As noted by the National Taskforce on Obesity (Department of Health and Children, 2005: 

82) policy initiatives are required that facilitate individuals and organisations to make 

healthier choices within their immediate and more distal social environment. This will 

require the promotion of both supportive environmental measures and the support of 

improved personal capacity, for example, by way of nutritional education, which 

empowers individuals to live healthier lives regardless of their economic or cultural 

resources.         

Before concluding it is important to note that a large majority of infants and children in 

this study were a healthy weight, irrespective of social position. This news is of course to 

be welcomed but it remains incumbent on researchers and policymakers alike that the 

prevalence of obesity among both children and adults is monitored into the future given 

the trends observed in other developed countries, particularly North America. Equally, 

the fact the weight status of children are mostly healthy means that there is valuable 

information available pertaining to factors that help maintain healthy weight status. If 

framed correctly, rather than problematising overweight and obesity, health promotion 

strategies can frame their message positively by emphasising the benefits of 

advantageous early feeding practices, physical activity, and healthier diets.   

11.11 Study limitations and future research 

For present purposes the data provided by the Growing Up in Ireland study has proved a 

valuable source of information on children and their families garnered from a large 

national representative sample. However, while much information of relevance to the 

study of childhood overweight and obesity was collected, the Growing Up in Ireland study 

was not designed with a view to providing a comprehensive data source for the study of 
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this topic. As a consequence of this, the exploration contained in this thesis was limited in 

some respects by data constraints. In this section, these limitations as well as others are 

discussed and in doing so, suggestions are offered as to how the research agenda on 

childhood overweight and obesity might be advanced.  

While the Growing Up in Ireland study is longitudinal, at the time of writing only the first 

wave of data from the older child cohort was available for inclusion. This means that the 

data on the child cohort was available for one wave only. While a full discussion of the 

strengths and weaknesses of cross-sectional designs is not possible here, the most impact 

of this was that it was not possible to establish causal inferences. As a result of this the 

thesis adopted a probabilistic analytic approach (Lerner et al., 2005) whereby the 

relationship between individuals and their social context was the central concern. As 

noted earlier, this approach was cognisant that even where risk factors are identified 

through the application of statistical methods, the underlying mechanisms are seldom 

deterministic and causal pathways often heterogeneous (Greene, 2010). As future waves 

of information from the child cohort of the Growing Up in Ireland study become available 

to researchers, there will be greater opportunities to establish potential causal pathways 

with a greater degree of confidence than was practicable here.  

While the Growing Up in Ireland study was designed to be child-centred with a focus on 

child outcomes and their development over-time (Williams et al., 2009; Greene et al., 

2010), the nature of the current exploration has meant that children were necessarily 

viewed as somewhat passive recipients of advantages and disadvantages bestowed on 

them by virtue of their families position on the social hierarchy. While the characteristics 

of the children themselves, for example their temperament, and subjective opinions of 

their local physical environment were considered where appropriate, their ‘voices’ in this 

thesis were limited. Future research efforts may be better served by giving the beliefs and 

opinions of the children themselves greater prominence. This would facilitate use of an 

interpretive theoretical perspective (Connell, 1987; Corsaro, 1992 and 2011; James et al., 

1998) within which the children’s own construction of their social world might be better 

understood. Highlighting the absence of a more prominent position for the children in the 

current thesis is by no means meant to suggest that the Growing Up in Ireland study 

somehow failed to achieve its stated aim of being child-centred. Rather these comments 
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suggest an alternative avenue that future studies of childhood overweight and obesity 

might take.   

Of the outcome variables used in this thesis, the dietary quality index constructed in 

Chapter 6 is considered the most problematic. As noted earlier, information regarding the 

children’s diets was based on parental reports of whether the children consumed a 

battery of food items once, more than once, or not at all in the 24 hours prior to 

interview. Because of this it was not possible to assess the children’s diet in terms of total 

energy intake, fat content, or micro- macro-nutrient content. While every effort was 

made to construct a robust measure of dietary quality from the available information it is 

acknowledged that the indicator derived at provides only a limited snapshot of the 

children’s diet over a short period of time and is not therefore purported to reflect the 

habitual dietary practices of the children or their families. Future research would be 

better served by the inclusion of a full food frequency questionnaire or food diaries in 

order to derive a more valid measure of dietary patterns over a defined period of time. In 

the main, food frequency questionnaires have tended to be used in cross-sectional 

studies (Cade et al., 2004), while the use of food diaries have been more prominent in 

smaller scale studies as they can provide a less structured method of collecting 

information about routine dietary practices (Alaszewski, 2006).  

Studies of childhood overweight and obesity which consider children’s dietary intake 

would also be well served by collecting information on the dietary patterns of other 

members of the children’s families. This is particularly pertinent given the consistent 

association found between maternal and child weight status. With evidence of a similar 

congruence of eating practices among family members (Oliviera et al., 1992), 

consideration of this aspect of the shared familial environment might also provide 

information as to the potential explanatory pathway by which the weight status of 

children is impacted by their home environment.                

This thesis has benefited greatly from the Growing Up in Ireland study use of an Ecological 

Systems Theory conceptual framework. This approach led to the collection of information 

from children and parents, as well as providing data on children’s household and 

neighbourhood characteristics. Where appropriate, information ranging from the micro 
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(individual) to the macro (neighbourhood) was included in the analysis. There were 

however, other limitations, notably the use of Electoral Divisions to demarcate the local 

geographic area in which children were clustered. This warrants discussion. While 

Electoral Divisions refer to defined geographic areas, these areas are far from 

homogeneous and often contain a wide range of socio-economic status households and 

varied physical characteristics within their boundaries. Given the emergent importance of 

neighbourhood for children’s wellbeing, a more valid measurement strategy would 

improve explanatory models. The availability of Geographic Information Systems data has 

the potential to greatly improve our understanding of the ways in which our local physical 

environment affects our health and lifestyles. The importance of this was highlighted for 

example by the impact of perceptions of neighbourhood safety by parents. It was found 

in Chapter 10 that the views of both parents and children on this issue had a strong 

influence on children’s level of physical activity. In this manner it may be not only the 

objective characteristics of the local environment that is important but also the 

perceptions of individuals. 

For future research it is also valuable to note that many of the associations reported in 

this thesis were found to be more strongly indicative of differences in the probable risk of 

obesity than overweight37. This observation is supported by results from others that show 

that a number of risk factors, including infant weaning and television viewing, cause 

greater movement in the upper range of the BMI distribution (Beyerlein et al., 2011) and 

provides support for the separate analysis of overweight and obesity which was the 

approach taken here. It is important that future research on childhood overweight and 

obesity maintain the distinction between the overweight and obese groups as considering 

the two as a homogeneous group may hide potentially important associations.      

                                                      
37 It should however be noted that the larger effect on obesity compared to overweight may in part be an 

artefact of the use of multinomial regression rather than generalised ordered regression. The former 

estimates a series of binary logit models thereby comparing healthy weight to normal and healthy weight to 

obese, therefore the gap between obese and healthy weight is larger than that between overweight and 

healthy weight. This is then reflected in the size of the effects calculated. On the other hand, the 

generalised ordered regression estimates the cumulative probability of being in one category versus all 

lower the other categories, so obese compared to healthy or overweight, rather than obesity compared to 

healthy only.      
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Given the consistent association found throughout this thesis between maternal and child 

BMI it is incumbent on any future research on childhood overweight and obesity to 

include an objective measure of parental weight status. As well as aiding the 

identification of children at a heightened risk of overweight or obesity it will also prevent 

erroneously attributing a great deal of variance to other identified risk factors. By giving 

due consideration to parental weight status, this will provide valuable information on the 

means by which the probability of overweight and obesity is shared among family 

members and will provide data on the intergenerational transfer of these risks with the 

perpetuation of this condition according to social position. 

11.12 Concluding remarks 

To summarise, it is clear that while the majority of Irish infants and children are a healthy 

weight, a sizeable proportion are overweight or obese and this has been shown to be 

deleterious to both present and future wellbeing in terms of both physical and 

psychological health. It is equally clear that some children have a higher probability of 

becoming overweight and obesity than others and the distribution of risk is clearly 

patterned according to socio-economic position. While childhood overweight and obesity 

is, similar to adult obesity, a multifaceted issue with complex causes, many of the 

behaviours and exposures implicated are amenable to change. However, it has been 

argued here that to address the issues account must be taken of the fact that far from a 

moral failing on the part of individuals, overweight and obesity must be understood as 

originating in the way society itself, and its institutions, are organised. Therefore, 

attempts to prevent its onset must consist of a multi-sectoral approach that better 

empowers individuals to make choices conducive to healthier weight.     
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Appendix A 

Table A.1 Summary of the contents of mother / lone father questionnaire, supplementary 

sensitive questionnaires, and infant measurements at nine months 36 months 

 

 Mother / Lone father questionnaire 

 Wave 1 – nine months Wave 2 – 36 months 

 
Main 

questionnaire  
(CAPI interview) 

Introduction and Household 
Composition 

Household Composition 

Parenting, Child’s Functioning and 
Relationships 

Child’s Habits and Routines 

Baby’s Development 
Child’s Physical Health and 
Development 

Baby’s Habits Parental Health 

Childcare Arrangements Child’s Play and Activities 

Siblings and Twins 
Child’s Functioning and 
Relationships 

Prenatal Care Childcare Arrangements 

Infant’s Health and Physical 
Development 

Parenting and Family 
Context 

Parent’s Health Socio-Demographics 

Family Context About the Primary Caregiver 

Socio-Demographics Neighbourhood/Community 

Neighbourhood/Community  

Sensitive 
questionnaire  

(self-completion) 

Relationship to child 
Reasons for people leaving 
the household since  
Wave 1 

Current marital status Relationship to child 

Relationship with partner Current marital status 

Previous relationships Relationship with partner 

Medical fertility treatment for 
pregnancy (mothers only) 

Parental stressors scale 

Intention to become pregnant 
(mothers only) 

Self-rating as a parent 

Stress during pregnancy (mothers 
only) 

Currently pregnant (women 
only) 

Smoking and drinking during 
pregnancy (mothers only) 

Current smoking and 
drinking 

Drug use Drug use 

Mental health Mental health 

Contact with the Criminal Justice 
System 

Contact with the Criminal 
Justice System 

Information on non-resident parent 
(if relevant) 

Information on non-resident 
parent (if relevant) 
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Physical  
measurements 

Height Height 

Weight Weight 

 Secondary Care Giver 

 Wave 1 – nine months Wave 2 – 36 months 

 
Main 

questionnaire  
(CAPI interview) 

Introduction Introduction 

Parenting, Child’s Functioning and 
Relationships 

Parental health 

Baby’s Development 
Parenting and Family 
Context 

Parent’s Health and Lifestyle Socio-Demographics 

Family Context 
About the Secondary 
Caregiver 

Socio-Demographics  

Sensitive 
questionnaire  

(self-completion) 

Relationship to child Relationship to child 

Current marital status Current marital status 

Relationship with partner Relationship with partner 

Previous relationships Parental stressors scale 

Medical fertility treatment for 
pregnancy (mothers only) 

Self-rating as a parent 

Intention to become pregnant 
(mothers only) 

Currently pregnant (women 
only) 

Stress during pregnancy (mothers 
only) 

Current smoking and 
drinking 

Smoking and drinking during 
pregnancy (mothers only) 

Drug use 

Drug use Mental health 

Mental health Contact with the CJS 

Contact with the CJS  

Information on non-resident parent 
(if relevant) 

Information on non-resident 
parent (if relevant) 

Physical  
measurements 

Height Height 

Weight Weight 

 Infant 

 Wave 1 – nine months Wave 2 – 36 months 

Physical  
measurements 

Length  Height 

Weight Weight 

 Reasoning  

 Vocabulary 

 
Gross and fine motor 
exercises 
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Table A.2 Percentage of families participating in wave 2 of data collection and odds of 

participation by each characteristic 

  
% participating 

in wave 2 

Odds Ratio of 

participation 

Family Income 

Quintile (equivalised) 

Lowest 87.1 Ref. 

Second 90.6 1.43** 

Third 92.0 1.69** 

Fourth  94.1 2.236** 

Highest 94.6 2.60** 

Mother’s Educational 

Attainment 

Lower Secondary 84.9 Ref. 

Leaving Certificate 88.7 1.40** 

Non-Degree 92.7 2.26** 

Degree 93.9 2.73** 

Different interviewer 

in Wave 2? 

Different 89.2 Ref. 

The same 93.2 1.65** 

Length of time of 

interview, with 

PCG at Wave 1 

1st quintile (shortest) 91.9 Ref. 

2nd quintile 91.0 0.89 

3rd quintile 91.6 0.96 

4th quintile 92.1 1.06 

5th quintile (longest) 90.7 0.87 

Primary Care Giver’s 

age 

<22 years 81.6 Ref. 

22 – 25 86.4 1.44* 

26 – 29 90.5 2.15** 

30 – 32 92.8 2.90** 

33 – 35 94.1 3.57** 

36 – 38 92.6 2.84** 

39+ 92.2 2.67** 

Household social 

class 

Professional / Managerial 94.5 Ref. 

Other non manual / skilled 

manual 
90.1 0.53** 

Semi- and un-skilled manual 90.0 0.53** 

Class not assigned 83.2 0.29** 

Family Type 
Lone parent 82.9 Ref. 

Two parent 92.6 2.59** 

Location 
Urban 90.5 Ref. 

Rural 92.1 1.22** 

Primary Care Giver 

Depressed 

(CES-D 

Not depressed 92.1 1.73** 

Depressed 87.1 Ref. 

Primary Care Giver Born in Ireland 91.4 Ref. 
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% participating 

in wave 2 

Odds Ratio of 

participation 

born in Ireland? Moved to Ireland, last 5 years 91.9 1.06 

Moved to Ireland, 6-10 years  91.3 0.99 

Moved to Ireland, 11+ years  91.8 1.05 

Primary Care Giver 

health 

Excellent 91.8 2.43** 

Very good 92.2 2.46** 

Good 90.8 2.07* 

Fair 88.1 1.55 

Poor 83.7 Ref. 

* p<0.05; ** p<0.01 (Source: Murray, Quail, McCrory and Williams, 2013, p.p. 10-11) 
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Table A.3 Summary of the contents of mother / lone father questionnaire, supplementary 

sensitive questionnaires, the child main questionnaire, child core sensitive questionnaire 

 

Mother / Lone father questionnaire 

Section A –  
Background information 

Relationship of respondent to the Study Child 

Household Composition 

Multiple births 

Section B –  
Child’s health 

Birth-weight and gestational age 

Circumstances of the birth 

Prenatal smoking and drinking status 

Breastfeeding status of the Study Child 

Child’s general health status 

Chronic physical or mental health problems, illness 
or disability 

Child’s history of accidents 

Section C –  
Child’s use of health services 

Hospital and Accident and Emergency use 

Frequency of contact with healthcare professionals 

Healthcare access 

Oral healthcare and frequency of dental visits 

Visual and auditory problems 

Speech and communication difficulties 

Mobility problems and supports 

Handedness of the Study Child 

Section D –  
Child’s diet and exercise 

Study Child’s diet 

Child’s milk intake 

Eating breakfast (if eaten and what foods) 

Evening meals 

Special diets including vegetarian, celiac 

Parent’s perception of Study Child’s weight 

Engagement in hard and light exercise 

Travel to and from school 

Section E –  
Respondent’s health 

General health status 

Chronic physical or mental health problems, illness 
or disability 

Healthcare insurance 

Current pregnancy status 

Section F –  
Respondent’s lifestyle 

Current and past smoking patterns 

Study Child’s exposure to environmental tobacco 
smoke 

Respondent’s current alcohol consumption 

Respondent’s perception of weight and dieting 
behaviour 

Section G – 
 Child’s activities 

Amount of time spent engaged in various leisure-
time activities 
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Electronic equipment in the Study Child’s bedroom 

Amount of pocket-money received 

Section H –  
Child’s emotional health and 

wellbeing 

Life events 

Study Child’s behaviour 

Study Child’s temperament 

Section J –  
Child’s past and current education 

Childcare 

Activities and close friends 

Parental involvement in the Study Child’s education 

School absenteeism 

Bullying behaviour 

Learning or other difficulties 

Section K –  
Family context 

Parent-child relationship 

Parental discipline 

Family time together 

Work-life balance 

Religiosity 

Household tasks 

Child conduct disorder 

Section L –  
Socio-demographic information 

Material deprivation 

Nature of accommodation and status of tenure 

Bedroom space 

Principal economic status and related variables 

Reason for not working in a full-time job 

Household income 

Receipt of social-welfare payments in the 
household 

Couple/lone parent income 

Highest level of educational attainment 

Competence in English and other languages 

Basic numeracy 

Citizenship and length of time resident in Ireland 

Ethnicity 

Receipt of regular care outside the home 

Section M –  
Neighbourhood and community 

Respondent’s involvement in local voluntary 
organisations 

Perception of neighbourhood as a place to live 

Access to community and related services 

Family living in the area 

Geographical situation of household 

Supplementary sensitive questionnaires 

Parental encouragement of performance at school 

Getting along with parent 

Parenting Style Inventory II (PSI-II)(adapted) 
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The child main questionnaire 

Section A –  
School 

Study Child’s feelings about school and schoolwork 

Study Child’s perception of his or her family’s socio-
economic status 

Section B –  
Food 

Yesterday’s diet 

Section C –  
Activities 

Activities engaged in with parents 

Computer use 

Preferred pastimes 

Sports and exercise 

Frequency of reading for pleasure 

Ownership of mobile phone 

Self-care 

Helping with chores 

Presence and impact of illness, disability or medical 
condition 

Perception of weight 

Section D –  
Likes and dislikes 

The occupation the Study Child would like to fulfil in 
adulthood 

Person Study Child most admires 

Pet ownership 

Child core sensitive questionnaire 

Section A –  
Where the child lives 

Characteristics of Study Child’s local area 

Section B –  
School 

Looking forward to attending school and liking 
school teacher 

Picking on another person 

Being picked on by another person 

Section C – 
Family 

Presence of siblings and relationship with them 

Whom Study Child talks to about a problem 

Deciding family events 
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Appendix B 

Figure B.1 Protocol for accessing the Growing Up in Ireland Research Microdata Files. 

Source: The Department of Children and Youth Affairs, National Longitudinal Study of 

Children in Ireland project. 
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Appendix C 

Policy on access to 

Growing Up in Ireland Research Microdata Files (GUI RMFs) 

relating to data collected under the Statistics Act, 1993 

1. This policy relates solely to GUI RMFs; 

2. The legal framework under which access to the RMFs is granted is the Statistics Act, 

1993; 

3. Only those persons appointed as Officers of Statistics can access RMFs. Note an 

appointment as an Officer of Statistics is personal and non-transferable; 

4. An appointment as an Officer of Statistics is time bound and relates to a specified body 

of work; 

5. The confidentiality of data collected under the Statistics Act, 1993 is guaranteed in law. 

It should be noted in this regard that the Statistics Act, 1993 does not make a distinction 

between data on the basis of sensitivity (e.g. historical data periods) and data based on 

the type of information collected; 

6. Access to RMFs can only be granted by the Director General of the Central Statistics 

Office (CSO) (or by a senior staff member of the Office authorised by the Director General 

to do so under section 15(1) of the Statistics Act, 1993); 

7. Access to RMFs is granted solely for statistical purposes; 

8. Requests for access to RMFs must be made using the GUI RMF application form; 

9. The application for access will be assessed vis-à-vis the GUI RMF assessment criteria. 

However notwithstanding the specified criteria the ultimate discretion regarding the 

provision of access to RMFs rests with the Director General of the CSO; 

10. Where it is practicable and feasible, data requests will be met via the provision of 

aggregate data or Anonymised Microdata File (AMF) as distinct from the provision of a 

RMF; 

11. In general only one version of an RMF will be created containing the maximum level 

of detail that can/will be provided for that particular survey instance. 

12. Discussions/analysis relating to individual returns, or information (aggregate tables, 

descriptive text etc.) which could allow individual returns to be identified must be 

restricted to persons appointed as Officers of Statistics. 

13. Access to RMFs for students will be restricted to those undertaking at a minimum 

post-graduate work and in all such cases their supervisor(s) must also apply and be 

appointed an Officer of Statistics before access can be granted; 
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14. In general, requests for the provision of RMFs to locations outside of the Republic of 

Ireland will not be facilitated; 

15. Access will only be granted once the CSO is satisfied that the confidentiality and 

integrity of the data can be maintained. This will include an analysis of the detailed 

specifications of the ‘off-site’ IT security procedures and infrastructure; 

16. It should be noted that: 

a) External devices supporting portable media (e.g. USB sticks, disc drives) 
must be disabled on the machines used to access the RMFs; and 

b) The facility to print can remain however we re-emphasise that no hard 
copy record should be made or kept of individual records. 

17. The CSO reserve the right to inspect the procedures in place, at the ‘off-site’ location 

without prior notification, to ensure that the appropriate procedures are in place to 

protect the confidentiality and integrity of the data; 

18. RMFs will not contain any identifiable information (e.g. name (person or entity) 

detailed address, PPSN) to avoid the direct identification of an individual respondent; 

19. Persons appointed as Officers of Statistics must not attempt to match/link (at a micro 

level) the RMF to any other data source; 

20. In general access, subject to adherence with the Statistics Act, 1993 and the 

associated policy and protocols for accessing RMFs, will only be granted to: 

a) Individuals who, either in their own right or as employees of a recognised 
organisation/institution that has a proven track record in data analysis or 
research; and 

b) individuals or individuals working in organisations/institutions that can give 
a clear rationale, acceptable to the Director General, for access being 
granted; 

21. Responsibility for ensuring the confidentiality of all outputs (reports, publications, 

presentations, articles etc.) based on the research carried out on the RMF (or using any 

element of the RMF) rests with the individual appointed as an Officer of Statistics; 

22. All outputs from the research project should be provided to the NLSCI Project Office 

for information purposes. If required by the NLSCI Project Office (specified in the 

Standard Agreement) all outputs (reports, publications, presentations, articles etc.) must 

be submitted to the NLSCI Project Office for approval, prior to being put into the public 

domain (i.e. communicated to anyone who is not an Officer of Statistics) so that 

adherence to the Statistics Act, 1993 and the protocols attached to the assignment can be 

assured; 

23. The CSO reserves the right to put outputs from the research into the public domain if 

the researcher (individual appointed as an Officer of Statistics) has not already done so; 
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24. The RMF, regardless of any amendments made during analysis by the researcher(s) 

will at all times continue to be the property of the Minister for Health and Children; 

25. The analysis/research undertaken must comply or be consistent with the specific 

purpose for which the access was granted; 

26. Growing Up in Ireland should be acknowledged as the data source in all outputs but 

the Office of the Minister for Children and Youth Affairs will not take any responsibility for 

the views expressed or the outputs (as defined above) generated from the research 

undertaken on the RMF. In presenting results/analysis etc from the research project this 

point should always be highlighted (e.g. in footnotes to aggregate tables, analysis based 

on derived variables); 

27. The access must be lawful; 

28. The researcher may not copy the RMF (or subsets thereof), or any disclosive 

analysis/aggregates based on the RMF, to any medium or portable device (e.g. print, disk, 

CD, memory stick); 

29. The RMF (or subsets thereof) must not be copied or moved from the agreed location 

within the organisations IT infrastructure without the prior approval of the CSO; 

30. On completion of the research or termination of the conditions relating to the 

appointment of the individual(s) as an Officer of Statistics all versions of the RMF (or 

subsets thereof) must be: 

a) Deleted/destroyed by the researcher; or 

b) Returned to the CSO. The RMF will be stored in situations where 
amendments have been made to the RMF by the researcher 
appointed as an Officer of Statistics, and who may want to access 
the amended data file at some point in the future (which will only 
be possible under the Statistics Act, 1993). 

31. Where the RMF is to be deleted/destroyed the person(s) appointed as an Officer of 

Statistics must certify, in writing, that this task has been completed; 

32. The RMF will only be provided once the researcher(s) has 

a) Been appointed an Officer of Statistics; and 

b) Signed the Declaration of Secrecy; and 

c) Formally agreed to abide by the RMF Standard Agreement 

33. The file will be transmitted via a secure transmission mechanism and will always be 

encrypted regardless of the transfer mechanism; 

34. It should be noted that RMFs will not contain any identifiable information to avoid the 

direct identification of an individual respondent (person or entity). In that context the 

CSO consider the following transmission mechanisms to be secure: 
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a) Transmission of encrypted data via a dedicated site-to-site secure pipe; 

b) Encrypted CD delivered face-to-face (by hand); 

c) Transmission of encrypted CD via registered post; 

d) Transmission of encrypted CD via a recognised courier service; 

35. Any breach of the Statistics Act, 1993 is an offence, which may be subject to 

prosecution; 

36. The CSO may undertake an audit (unannounced) of the access granted to ensure 

compliance with the Statistics Act, 1993 and the policy and protocols attached to the 

assignment; 

37. Failure to comply with the protocols etc. specified in the standard agreement 

attached to the provision of RMFs may have implications, for the individual and the 

organisation/institute for whom they work, and for future access to RMFs. In addition 

failure to comply with the protocols etc. will lead to a termination of the appointment as 

an Officer of Statistics and all data provided must be destroyed/deleted or returned to 

the CSO; 

38. The CSO will maintain a detailed register of individuals appointed as Officers of 

Statistics for the purpose of accessing RMFs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



346 

 

Appendix D  

Table D.1 The distribution of the consumption of specific food items by weight status  

 
Not at all Once 

More than 

once 
 

Fresh fruit 

Non-overweight 75.1 72.0 75.8 
χ2(4)=16.472, 

p<0.01 
Overweight 18.4 20.4 18.6 

Obese 6.5 7.6 5.6 

N 1,737 3,344 3,484 8,565 

Fruit juice 

Non-overweight 75.0 73.5 74.2 
χ2 (4)=6.579, 

p=0.16 
Overweight 18.5 19.3 20.0 

Obese 6.5 7.2 5.8 

N 2,027 3,441 3,096 8,564 

Meat / Chicken / Fish 

Non-overweight 73.2 72.9 75.8 
χ2 (4)=14.044, 

p<0.01 
Overweight 18.4 20.0 18.7 

Obese 8.4 7.1 5.5 

N 422 4,537 3,604 8,563 

Eggs 

Non-overweight 74.0 73.6 78.5 
χ2 (4)=3.530, 

p=0.473 
Overweight 19.4 19.7 15.5 

Obese 6.6 6.7 5.9 

N 6,567 1,685 302 8,554 

Cooked vegetables 

Non-overweight 72.5 73.5 77.2 
χ2 (4)=19.201, 

p<0.001 
Overweight 19.8 19.8 17.9 

Obese 7.7 6.7 4.9 

N 2,125 4,196 2,241 8,562 

Raw vegetables or salad 

Non-overweight 73.8 74.6 77.4 
χ2 (4)=22.614, 

p<0.001 
Overweight 19.0 21.0 18.3 

Obese 7.3 4.4 4.3 

N 6,226 1,770 565 8,561 

Meat pie, hamburger, hot dog, sausage or sausage roll 

Non-overweight 74.4 73.7 72.9 χ2 (4)=8.478, 

p=0.076 Overweight 19.6 18.9 18.4 
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Not at all Once 

More than 

once 
 

Obese 6.0 7.4 8.8 

N 5,843 2,388 333 8,564 

Hot chips or French fries 

Non-overweight 75.1 72.7 69.3 
χ2 (4)=8.714, 

p=0.069 
Overweight 18.7 20.3 23.5 

Obese 6.3 7.1 7.2 

N 5,843 2,515 207 8,565 

Crisps or savoury snacks 

Non-overweight 73.5 74.0 76.6 
χ2 (4)=8.837, 

p=0.065 
Overweight 19.7 19.1 18.9 

Obese 6.8 6.9 4.5 

N 4,142 3,493 929 8,564 

Bread 

Non-overweight 72.5 72.0 75.8 
χ2 (4)=15.928, 

p<0.01 
Overweight 20.7 20.5 18.4 

Obese 6.8 7.5 5.9 

N 551 3,276 4,740 8,567 

Potatoes/ Pasta/ Rice 

Non-overweight 71.3 74.0 75.9 
χ2 (4)=17.486, 

p<0.01 
Overweight 20.5 19.1 19.2 

Obese 8.2 6.9 5.0 

N 1,076 5,007 2,481 8,564 

Cereals 

Non-overweight 68.5 73.8 77.4 
χ2 (4)=38.489, 

p<0.001 
Overweight 22.1 19.4 17.8 

Obese 9.3 6.8 4.8 

N 1,089 5,105 2,372 8,566 

Biscuits, doughnuts, cake, pie or chocolate 

Non-overweight 69.0 75.4 76.8 
χ2 (4)=42.597, 

p<0.001 
Overweight 22.6 18.6 17.4 

Obese 8.4 6.0 5.8 

N 2,168 4,036 2,358 8,562 

Cheese/yoghurt/ fromage frais 

Non-overweight 73.5 74.0 75.2 
χ2 (4)=8.033, 

p=0.09 
Overweight 19.0 20.0 18.7 

Obese 7.6 6.0 6.2 

N 2,687 3,781 2,093 8,561 
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Not at all Once 

More than 

once 
 

Low fat Cheese/ low fat yoghurt 

Non-overweight 75.2 61.9 63.1 
χ2 (4)=60.053, 

p<0.001 
Overweight 18.6 27.0 25.7 

Obese 6.1 11.1 11.2 

N 7,821 542 197 8,560 

Water (tap water / still water/ sparkling water) 

Non-overweight 75.8 76.2 73.1 
χ2 (4)=15.109, 

p<0.004 
Overweight 18.4 16.4 20.4 

Obese 5.8 7.4 6.5 

N 1,107 1,569 5,886 8,562 

Soft drinks / minerals / cordial / squash (not diet) 

Non-overweight 74.7 72.6 74.7 
χ2 (4)=5.918, 

p=0.205 
Overweight 18.7 21.0 18.6 

Obese 6.6 6.4 6.7 

N 4,317 2,396 1,841 8,554 

Soft drinks / minerals / cordial / squash (diet) 

Non-overweight 75.9 68.5 65.4 
χ2 (4)=85.961, 

p<0.001 
Overweight 18.7 21.7 22.3 

Obese 5.4 9.8 12.3 

N 6,864 977 712 8,553 

Full cream milk or full cream milk products 

Non-overweight 66.7 74.7 77.1 
χ2 (4)=82.779, 

p<0.001 
Overweight 23.5 18.5 17.9 

Obese 9.8 6.7 5.0 

N 1,888 2,328 4,340 8,556 

Skimmed milk or skimmed milk products 

Non-overweight 75.9 62.7 64.1 
χ2 (4)=81.346, 

p<0.001 
Overweight 18.1 26.8 26.9 

Obese 6.1 10.5 8.9 

N 7,227 551 760 8,538 
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Appendix E 

Table E.1 The distribution of overweight and obesity by neighbourhood characteristics  

 Boys Girls Total 

Health
y 

Overweigh
t 

Obes
e 

Health
y 

Overweigh
t 

Obes
e 

Health
y 

Overweigh
t 

Obes
e 

% % % % % % % % % 

Safe for children to play during the day (parental report) 

Agree 78.2 16.5 5.3 70.4 22.2 7.5 74.4 19.3 6.4 

Disagree 75.4 17.8 6.9 65.8 23.1 11.1 70.6 20.4 9.0 

N 3098 659 197 3,015 886 274 6,113 1,545 471 

There are safe parks, playgrounds and play spaces (parental report) 

Agree 78.6 17.0 4.4 71.7 21.1 7.3 75.3 18.9 5.7 

Disagree 77.1 16.0 6.9 67.9 23.7 8.4 72.4 19.9 7.7 

N 3097 659 197 3,016 886 274 6,113 1,545 471 

Recreational facilities appropriate to a 9-yr old (Parental report) 

Yes 79.4 16.1 4.5 69.7 22.9 7.4 75.1 19.1 5.8 

No 75.7 17.5 6.8 70.3 21.4 8.2 72.8 19.6 7.6 

N 3097 659 197 3,016 884 274 6,113 1,543 471 

Good places to play near house (child report) 

Yes 78.7 16.4 5.0 70.7 22.3 7.0 74.8 19.2 6.0 

No 75.1 17.3 7.6 67.0 22.1 10.9 70.9 19.8 9.3 

N 3036 642 192 2,974 869 267 6,010 1,511 459 

Too much traffic (child report) 

Yes 71.7 21.4 6.9 69.0 22.8 8.3 70.3 22.1 7.6 

No 79.8 15.1 5.1 70.3 22.1 7.7 75.2 18.5 6.3 

N 3040 641 194 2,976 868 271 6,016 1,509 465 

Green area to play (child report) 

Yes 77.2 17.6 5.2 70.8 21.7 7.5 74.1 19.6 6.3 

No 81.7 11.4 6.9 66.4 24.5 9.2 74.1 17.9 8.0 

N 3034 639 194 2,975 870 270 6,009 1,509 464 

Playground nearby (child report) 

Yes 78.4 17.0 4.6 71.3 20.7 8.0 74.8 18.8 6.3 

No 77.8 16.1 6.1 68.7 23.7 7.6 73.5 19.7 6.8 

N 3036 641 192 2,973 871 271 6,009 1,512 463 

Safe places to play (child report) 

Yes 78.7 16.7 4.6 70.5 22.0 7.5 74.8 19.2 6.0 

No 75.5 15.9 8.6 68.8 22.9 8.3 72.0 19.6 8.5 

N 3033 641 193 2,971 867 267 6,004 1,508 460 

 

 



350 

 

Appendix F 

Table F.1 The distribution of dietary behaviours in terms of socio-economic indicators  

 
Eats breakfast  

every day 

Sits at table for 

evening meal 

Eats evening meal 

with family every 

day 

Yes (%) No (%) Yes (%) No (%) Yes (%) No (%) 

Household Social Class 

Profess/ Manage 98.9 1.1 94.4 5.6 74.4 25.6 

Manage and Tech 98.6 1.4 95.0 5.0 71.2 28.8 

Non-manual 96.9 3.1 93.7 6.3 69.1 30.9 

Skilled manual 97.0 3.0 93.0 7.0 77.5 22.5 

Semi and Unskilled 94.9 5.1 90.4 9.6 71.4 28.6 

Unclassified 93.4 6.6 87.7 12.3 70.6 29.4 

PCG Level of education 

Lower sec or less 94.9 5.1 90.1 9.9 73.0 27.0 

L’ cert or equiv 97.2 2.8 94.1 5.9 71.6 28.4 

Non degree 98.7 1.3 93.6 6.4 70.7 29.3 

Degree or higher 99.3 0.7 94.5 5.5 73.1 26.9 

Equivalised income 

Lowest 94.7 5.3 91.5 8.5 74.7 25.3 

2nd 96.9 3.1 92.4 7.6 72.2 27.8 

3rd 97.5 2.5 93.3 6.7 72.2 27.8 

4th 99.2 0.8 93.5 6.5 70.7 29.3 

Highest 99.1 0.9 94.8 5.2 68.5 31.5 

PCG Principal Economic Status 

School/Education 98.6 1.4 89.7 10.3 68.2 31.8 

At work/training 97.2 2.8 92.9 7.1 68.9 31.1 

Unemployed / retired 98.2 1.8 92.7 7.3 73.2 26.8 

Home duties 96.7 3.3 93.2 6.8 77.2 22.8 

Household type 

Single parent (1 or 2 children) 93.2 6.8 84.2 15.8 62.2 37.8 

Single parent (3 or more 

children) 
95.5 4.5 95.1 4.9 66.2 33.8 

Couple (1 or 2 children) 97.7 2.3 91.4 8.6 71.7 28.3 

Couple (3 or more children) 97.9 2.1 95.9 4.1 75.8 24.2 

Basic Deprivation Scale 

Less than 2 97.4 2.6 94.2 5.8 72.8 27.2 

2 or more 96.0 4.0 88.6 11.4 70.0 30.0 

 


