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ABSTRACT 

 

There is significant impetus to identify the determinants of food choices and to develop 

effective ways to provide food guidance to children to enhance their health. Previous research 

has demonstrated the likely importance of personal determinants and the home food 

environment as targets to influence the food choices of children. The purpose of the present 

study was to analyse cross-sectional and longitudinal data to provide further insight into factors 

in childhood which affect children’s food choices. 

The present research analyses involved data gathered from the national database of Growing up 

in Australia: The Longitudinal Study of Australian Children (LSAC). The LSAC design explored 

the developmental outcomes of children from early until late childhood, using a representative 

sample of 10,000 Australian children and their families, divided in two cohorts. The B-cohort 

(infant cohort) comprises data collected from 2004 (wave 1 data collection, 0-1 year at age of 

recruitment) until 2008 (wave 3 data collection, 4-5 year at age of recruitment). The K-cohort 

(child cohort) comprises data collected from 2004 (wave 1 data collection, 4-5 year at age of 

recruitment) until 2008 (wave 3 data collection, 8-9 year at age of recruitment). The data were 

collected from multiple sources such as mothers and fathers, teachers and carers, and direct 

assessments and observations. Data were primarily collected to provide information regarding a 

child’s personality and behaviour, family and relationship history, health and lifestyle, parenting 

practice, source of support, activities with children, education, paid work and physical 

measurements.      

Data on food items were collected using a face to face Interview (F2F), and related to reported 

children’s food and drink consumption in the preceding 24 hours. Diet data were assessed by 13 

food items in B and K cohorts-waves 2 and 3, and 12 food items in K cohort wave 1. A single 

item was used to assess breakfast intake.   

Three sets of dietary patterns were obtained using exploratory factor analysis. The first, a “fruits 

and vegetables” pattern was associated with ‘fresh fruit’, and ‘cooked and raw vegetable’ 

consumption across all age groups. A second at both cohorts described the “takeaway meals” 

pattern based on ‘hot chips/french fries’, ‘meat pies, hamburgers, hot dogs, sausages/sausage 

rolls’, ‘soft drink/cordial, not diet’ and ‘potato chips/savoury snacks’ consumption. The final, a 

“high fat snacks” pattern described a diet based on ‘biscuits, doughnuts, cakes, pies or 

chocolate’ consumption in the B-cohort (younger children), and ‘biscuits, doughnuts, cakes, 

pies or chocolate’, ‘potato chips/savoury snacks’ and ‘soft drink/cordial, not diet’ in the K 

cohort (older children).    
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Results from bivariate analysis indicated that girls at B cohort (2-3 and 4-5 years) and K cohort 

(6-7 and 8-9 years) were more likely to report consuming more than one “fruits and vegetables” 

option daily than boys. Girls at 4-5 years (B cohort) were more likely to report consuming more 

than one “skim milk products” option daily than boys. Boys at K cohort (4-5 and 8-9 years) 

were more likely to report consuming more than one “takeaway meals” and “high fat snacks” 

options daily than girls, whereas boys at 2-3 years (B cohort) and 8-9 years (K cohort) were 

more likely to report consuming more than one “full cream milk products” option daily than 

girls. Overall, girls at 4-5 years (B cohort) and 6-7 years (K cohort) were more likely to report 

skipping breakfast than boys. 

The cross-sectional analyses findings showed that watching TV/video more frequently (1-3 and 

>3 hours/day) on weekdays and on the weekend among boys and girls of all ages, was 

associated with lower odds of consuming a “fruits and vegetables” option, and higher odds of 

consumption “takeaway meals” and “high fat snacks” options. Using a computer for more than 

one hour showed negative associations with a “fruits and vegetables” option, and positive 

associations with “takeaway meals” and “high fat snacks” options intake in boys and girls at 6-7 

and 8-9 years. Mothers’ and fathers’ low education level and full-time work were associated 

with low “fruits and vegetables” option intake, and high “takeaway meals” and “high fat 

snacks” options intake in boys and girls at all age groups. Obese mothers and fathers were less 

likely to have boys and girls at all age groups who consumed a “fruits and vegetables” option, 

and more likely consumed “high fat snacks” option. Negative self-efficacy among children as 

reported by grandparents showed positive associations with “takeaway meals” option intake 

among girls at 2-3 and 4-5 years. Authoritative mothers, authoritarian mothers and fathers and 

permissive fathers were associated with high “takeaway meals” and “high fat snacks” option 

intake in boys and girls at 4-5, 6-7 and 8-9 years (K cohort). 

Other important cross-sectional findings are related to the associations between psychosocial 

determinants and “breakfast” intake. The results showed that fathers’ high self-efficacy is 

positively associated with girls at 2-3 years and boys at 6-7 years eating “breakfast”, whereas 

mother’s self-efficacy is negatively associated with eating “breakfast” in girls at 6-7 years. 

Fathers and mothers who reported eating one or more servings of vegetables every day were 

more likely to have boys at 4-5 and 8-9 years and in girls at 8-9 years eating “breakfast”. 

Fathers who reported doing physical activity two or more days per week were more likely to 

have boys at 4-5 years eating “breakfast”, whereas mothers who reported doing physical activity 

three or more days per week were less likely to have girls at 4-5 years eating “breakfast”. 

Mother’s low levels of education and income have been associated with lower odds of boys at 

2-3 and 6-7 years and girls at 8-9 years eating “breakfast”. 
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The results of cross-lag correlation analyses findings indicated that permissive fathers and 

authoritative mothers and fathers at 4-5 years were more likely to have boys and girls who 

regularly consume “fruit and vegetables” options two and four years later at 6-7 and 8-9 years. 

Fathers who practiced one, two and three and more days/week physical activity at 4-5 years 

were more likely to have girls consuming a “fruits and vegetables” option two years later at 6-7 

years. Spending time daily with grandparents at 4-5 years was associated with low intakes of 

“high fat snacks” options in girls four years later at 8-9 years. Boys of fathers whose income 

level was low at 4-5 years had higher odds of consuming “high fat snacks” options two years 

later at 6-7 years, whereas girls of mothers whose income level was high at 4-5 years had higher 

odds of consuming “high fat snacks” options four years later at 8-9 years. Mothers and fathers 

who reported working full-time at 4-5 years are more likely to have boys and girls who 

consume “takeaway meals” options two years later at 6-7 years.  

 

The results of Kappa analysis showed ‘fair to moderate’ stability of all dietary patterns and 

‘poor to fair’ stability of milk (full cream and skim milk products) across all time-points in 

younger and older boys and girls. Overall, the results of McNemar's chi-square tests showed 

that the proportion of girls eating breakfast at 4-5 years was lower compared to those at 2-3 

years. 

The current research found new interesting associations, but these need to be confirmed through 

other research approaches, and the specific mechanisms explored to verify this relationship. 

This study addresses an important step towards establishing the evidence base on which to 

develop policies and interventions in areas concerning children, particularly physical 

determinants, family home entertainment environment, socioeconomic factors, family 

relationships and functioning, parenting and early childhood food choices.  
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1. CHAPTER ONE- INTRODUCTION 

 

1.1 BACKGROUND OF THE RESEARCH  
 

Childhood nutrition and diet play a critical role in achieving full development potential, as well 

as in determining lifelong risk of chronic diseases such as obesity, coronary heart disease and 

diabetes (Brug et al., 2008). Childhood obesity prevalence in Australia continues to increase, 

with substantial implications for the burden of chronic cardiometabolic disease for decades to 

come (Sabina and Shield, 2008). Poor dietary habits learned in childhood may carry through to 

adult life (MikkilA et al., 2004). It is therefore important to have some understanding of how 

dietary habits are established in early childhood and the extent to which these may be altered. 

Consequently, early intervention is critical.  

 

Childhood is perceived as one of the most pertinent settings for nutrition intervention, thus 

better technology for instituting sustained dietary change is essential (Dehghan et al., 2005) 

(Spear et al., 2007). However, there is a paucity of information on personal determinants and 

home food environment of food intake in Australian children. How these factors might be 

targeted in children to change their behaviour is also yet to be elucidated (Russell and Worsley, 

2007). The factors which impact upon children’s food choices are not well understood. During 

the early years of childhood, many factors influence children’s food choices. Parental impact 

and beliefs, culture, dietary awareness, food preferences and socio-economic status have a large 

influence on food choices in children. Further to peer pressure and the media, nutrition 

education may also influence children’s attitudes and beliefs towards food choices. Therefore, 

social pressures, attitudes and beliefs of a variety of significant people within a child’s 

environment, influence their intended behaviour (Owen, 1997). This longitudinal study 

therefore will allow for the in-depth study of factors determining food choices during the early 

years of life. In particular, issues which predominate in relation to actual food group intake, in 

the Australian setting, will be investigated. 

1.2 THE RESEARCH QUESTIONS 

 

One key question guides this study: 

What is the impact over time of early experiences on factors affecting a child’s food choices? 

To develop an investigation guided by this question, three contributing questions will be 

applied. 
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1. Are there any gender differences in terms of reported dietary patterns, the consumption of 

milk products and breakfast? 

2. Which determinant factors are associated with actual (concurrent) food choices, according 

to gender? 

3. Does the extent of dietary patterns, milk products and breakfast consumption change over 

time? 

 

1.3 SIGNIFICANCE OF THE RESEARCH QUESTIONS 
 

This study contributes to the development of theory, policy and practice, as well as future 

research methodology formulation. Its longitudinal nature provides for the in-depth study of 

factors which determine food choices during the early years of life in Australia, with a focus on 

actual food group intake. There is a strong concern about the determinants of food choices and 

the most effective ways to provide food guidance to children to enhance their health. It is clear 

that eating behaviour is very elaborate, resulting from the interaction of many influences across 

different contexts and conditions (Eertmans et al., 2001) (Popkin et al., 2005). The way to 

improve dietary and lifestyle patterns and to reduce the risk of many chronic diseases, such as 

obesity, needs to be addressed not only at the individual level, but also the environmental level, 

with consideration of the conditions in which people live and make subsequent food selections.  

There is increased concern about the role of environment in promoting healthy eating. Diet-

related change is advocated at a population level due to the high cost of individual behaviour 

change strategies. Larger scale environmental change may have a more enduring effect on 

altering behaviour patterns as these may be included in structures, systems and policies (Larson 

and Story, 2009). There are different types of environmental influences used across many 

domains. A review by Larson & Story (2009) identified a relationship between a number of 

environmental factors and food choices. This review classified these environmental factors into 

four categories:  

 

(1) individual-level factors which include attitudes, preferences, biological and demographic 

factors; 

(2) the social environment which includes relationship and interactions with family, friends, 

peers and others in the community, who can improve food choices through mechanisms such as 

role modeling, social support and social norms; 

(3) physical environment, including the multiple settings where people eat or acquire food 

within the community which may influence what foods are available and accessible; and 

(4) macro-level environmental factors play a more distal and indirect role but have a crucial and 

powerful effect on what people eat (Larson and Story, 2009).  
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These environmental factors can be targeted both directly and indirectly to improve food 

choices (Sallis and Owen, 2002). For instance, individual factors such as a preference for sweet 

and dislike for bitter, is the initial determinant to predict food choices. Physical environment 

factors such as food availability and accessibility at home and at school also impact food 

choices (Cullen et al., 2000b). Social environment factors, such as parent and family behaviour 

are positively associated with children’s nutrition behaviour by encouraging, discouraging or 

regulating certain behaviors (Birch and Fisher, 1998) (Savage et al., 2007). Macro-level factors, 

such as family socio-economic situation and exposure to media also play a defining role (Coon 

et al., 2001) (Cullen et al., 2001). Peers have been found to be the strongest influence on 

children’s eating habits in that children are more likely to eat what their peers eat (Brug et al., 

2008).  

 

The determinants of eating behaviours and food choices in children has mainly focused on 

individual level determinants such as attitudes, preferences, intentions and self-efficacy 

(Kremers et al., 2005). On the other hand, the empirical evidence on environmental 

determinants of eating behaviour is inadequate and little research has been done in relation to 

which aspects of the food environment are more influential than others, and how environmental 

factors interact with individual factors. Little is also known regarding the most plausible and 

effective interventions and policies for improving food environments (Brug and van Lenthe, 

2005) (Van Der Horst et al., 2007).  

 

This study therefore examines factors which influence food choice on a number of levels:  

(1) Personal determinants, such as children’s social emotional competencies, children’s 

intention towards social behaviours, children’s knowledge in academic performance and 

children’s self-efficacy in social competencies;   

(2) Family home entertainment environment, including television/video watching, rules relating 

to time spent television/video viewing, using computers, spending free time in sedentary/active 

pastimes and enjoyable physical activities; 

(3) Socio-cultural environment, such as family structure, parental stress, parenting practice, 

parenting style, social support, family eating pattern, parental fruit and vegetable consumption 

and food insecurity; 

(4) Socioeconomic factors, such as parental education, parental income and parental work 

status; 

(5) Physiological factors, including child’s BMI, parental BMI and parental physical activity. 
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1.3.1 Theory 

 

Psychosocial determinants that predict food choices have become important goals for change in 

nutrition education programs. Theories or models with higher predictability which consider 

these factors have been shown more effective in the promotion of healthy dietary change 

(Baranowski et al., 1999). Food choice is conceivably influenced by a large range of factors. 

Many theories merely list the likely influences rather than offering a framework for empirical 

research and practical application. Although there is general agreement on the types of 

influences likely to be important, from many theories e.g. the Social-Cognitive theory, 

(Bandura, 1986); the Health belief model, (Rosenstock, 1974); the Theory of Reasoned Action, 

(Ajzen and Fishbein, 1980), and the Theory of Planned Behaviour, (Ajzen, 1988), the alliance 

of these factors into a quantitative model of food choice warrants further investigation 

(Shepherd, 1999). 

Theory serves the important role of helping to identify significant components of a complex 

health problem, thereby providing better focus for potential interventions. Theory necessitates 

progress through this process, from investigation to evaluation (Gaines and Turner, 2009). 

Behavioural nutrition interventions have in the main, directed attention toward the individual’s 

socio-cultural and physical environments as the main determinants of nutrition behaviours. 

However, the current theoretical basis is not strong enough to determine an environmental 

context related to these behaviours (Shepherd, 1999). The social cognitive theory is an 

interpersonal behaviour theory that focuses on psychosocial effects of behaviour and provides 

direction for behaviour change methods (Bandura, 1986) (Glanz et al., 2002). This theory 

encompasses individual and environmental influences on behaviour as well as physical 

determinants and other psychosocial issues (e.g. socioeconomic status, TV/advertisements). It is 

considered an effective theory for interventions targeting food group intake in children. 

Therefore, the present study sought to examine key psychosocial, behavioural and 

environmental determinants that measure constructs related to social cognitive theory (SCT) 

that may potentially be associated with dietary patterns (e.g. fruits and vegetables, takeaway 

meals, high fat snack) and breakfast intake. Ten psychosocial determinant models were selected 

for each wave of the LSAC study (section 3.2.2, page 58-59). Each model has several constructs 

posited by social cognitive theory (SCT) that encompass personal characteristics (e.g. 

knowledge, intention and self-efficacy) and home food environment (e.g. socioeconomic status, 

TV/advertisement, modelling, monitoring, controlling feeding practices, social support). The 

aim was to investigate the potential association between psychosocial constructs and food 

choices during the early years of life. All social cognitive constructs are defined in Figure 2.1 

(page 52), illustrates the conceptual framework predicting children’s food choices. 
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1.3.2 Policy Practice 

 

Policy usually explains the ways that food budgets will be expended and funded, while any 

action must conform to policy guidelines. In all developed countries, accredited communities 

and levels of government (federal, state, and local) are responsible for nutrition education policy 

and goal setting for facilitating positive health outcomes for children (Lawrence, 2007). The 

longitudinal study outlined in this thesis addresses an important step towards establishing the 

evidence base on which to develop policies and interventions in areas concerning children, 

particularly family relationships and functioning, parenting, early childhood food choices and 

child health.  

 

Policy is generally attributed to different structural influences or ecological determinants. These 

include socioeconomic and the environmental issues which influence the context and the 

specific local conditions influencing respective lifestyles. As such, policy aims attention at 

changes from behaviour itself, to the processes and forces that create patterns of behaviour 

(Magnusson, 2008). A study carried out by Magnusson, (2008) provided one way of theorising 

the influences that occur at the level of context and location. This study conceptualised these 

structural influences into four major categories:  

 

(1) Physical environment that provides the setting for healthy polices (e.g. schools, playgrounds, 

local communities, workplaces, restaurants and cafeterias);  

(2) Sectors and processes that healthy policy can shape and regulate (e.g. transport systems, 

primary health care systems, the media, advertising, the food industries, school canteens and 

vending machines);  

(3) Socioeconomic and demographic characteristics (e.g. level of education, income, 

employment, gender, race, age, ethnicity, level of social cohesion and level of inequality);  

(4) Broader influences (e.g. the economy, prices, cultural food habits, the legal system and 

political environment) (Magnusson, 2008). 

 

Policy practice plays a vital role as an affirmation of beliefs and values towards shaping the 

personal, cognitive and environmental determinants (including knowledge, attitudes, awareness 

and social norms) of behaviour that influence nutrition, physical activity and public health. 

There is a need to formulate theories and wider understandings of the relationship between 

personal and environmental determinants with policy practice. Further, behavioural scientists 

play an important role in providing evidence to implement policy initiatives, to monitor and 

examine policy change and to employ their theories in policy-making practices. Corresponding 

to this, policy practitioners are also required to formulate policies that build commitments to 

achieving behavioural research objectives, tackle the determinants of behaviours outlined by 
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behavioural scientists, and attempt more strategic actions to promote public health (Lawrence 

and Yeatman, 2008).  

The way that policy can influence environmental determinants (e.g. helping make healthier 

choices easier choices) comes by delineating a variety of instruments to allay adverse 

circumstances and to provide opportunities for health and to prevent overweight and obesity 

(Swinburn, 2008). Milio, (1990) has described the way that a policy has the ability to influence 

environmental determinants as using 'hard' policy instruments. “This policy is based on when 

such interventions are accomplished with policy commitments based on behavioural physical 

activity and nutrition research, there can be opportunities to help make choices more accessible 

and more available” (Milio, 1990). For instance, the arrangement of welfare payments to 

purchase food at a lower price when it is in line with the recommended dietary guidelines, taxes 

on energy-dense foods and rules allowing bike paths to be a part of the community 

environment, may reduce the prevalence of overweight and obesity (Gostin, 2007) (Sacks et al., 

2008). Further, it is evident that school environment is an important setting for the promotion of 

physical activity and healthy living (Doak et al., 2006) (Flynn et al., 2006). Accordingly, the 

World Health Organisation and the European Commission have proposed a beneficial policy in 

the school environment. “This policy contains statements to ensure that healthy snack foods are 

provided in schools, ban food advertising in schools, an inclusive education for children, 

parents and teachers on healthy food choices and the implementation of the food and Nutrition 

Guidelines for primary school children” (WHO, 2006) (European Commission 2007). 

 

Policy also plays a significant role in influencing personal-cognitive determinants (e.g. 

promoting 2 fruit and 5 vegetables a day for a healthy diet), as well as education (curriculum in 

schools). Governments usually maintain controlled social marketing to target specific 

behaviours, placing the burden on individuals to accomplish recommended changes, rather than 

implementing approaches to bring about difficult political change. Governments could also 

attempt to recommend beneficial health behaviours to replace unhealthy behaviours, which 

would then transmit a more acclamatory cost benefit relationship to the target audience (Grier 

and Bryant, 2005). For instance, the New South Wales government established a policy to 

control the food sold in school canteens. This policy is modelled around a traffic light system 

for arranging canteen menus in NSW schools. This policy is mandatory for public schools and 

voluntary for private schools. Thus, the priority area of the NSW government action plan is to 

consider the “fresh tastes healthy canteens strategy” which sits within the healthier school 

initiative to prevent obesity and overweight among school children” (New South Wales 

Department of Health 2007). This concept requires schools to provide healthier food choices in 

accordance with the ideologies of the Australian Dietary Guidelines (NHMRC 2003) and the 

Australian Guide to Healthy Eating (Department of Health and Aging: Australian Guide to 

Healthy Eating 2007). A study carried out by Swinburn, (2008) pointed out the major roles for 
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government policy in the efforts to reverse the obesity epidemic during childhood. These 

government policies include “prohibiting the marketing of unhealthy foods to children, 

restricting the sale of unhealthy foods in schools, requiring “traffic light” labelling of food 

nutrient profiles and subsidising public transport more than car transport” (Swinburn, 2008). 

 

 Government and business policies have determined the pricing and profits of foods that are 

associated with distribution, marketing and production. A study carried out by Drewnowski & 

Darmon, (2005) indicated that the bigger problem of economics may lie within the growing 

alterity in wealth and incomes, descending value of the minimum wage, food imports, and 

tariffs and trade (Drewnowski and Darmon, 2005). A connection between advertising and 

obesity has also been demonstrated (Lobstein and Dibb, 2005). Families tend to make their food 

selection through marketing and often ignore long-term health implications when purchasing 

these items. A study carried out by Swinburn & Egger, (2002) revealed that some government 

policies and food industries have indicated strategies to decrease the prevalence of obesity in 

families through banning advertising (Swinburn and Egger, 2002). Hence, more effective health 

policies are required to be developed to restrict this increasing burden of disease (Oommen and 

Anderson, 2008).  

  

 Many countries have developed a series of strict policies to ban advertisements that address 

children during children’s television programs. The Advertised Standard Authority in New 

Zealand has proposed a strong policy toward advertising standards that are targeted towards 

children. This policy, “persuades children not to drink or eat other than necessary amounts; not 

to depend on fast foods in exchange for their customary meal; not use notable celebrities or 

groups to promote food; and not to delineate foods that are high in sugar, salt and fat in any 

way that suggests they are important for health” (Advertised Standard Authority 2007). In the 

UK, the office of Communications (Ofcom) has introduced a new policy describing the 

advertisement of drinks and food products to children. “This policy has banned the advertising 

of food that is high in sugar, salt and fat, targeting children less than 9 years of age, and 

advertisers are prohibited in promoting the use of cartoon characters or celebrities and using 

free gifts as incentives to children when advertising foods that are high in sugar, salt and fat” 

(Office of Communications 2007). 

 

 In the USA, the National Advertising Review Council (NARC) has established the Children’s 

Advertising Review Unit (CARU) to support socially responsible children’s advertising. This 

programme states that “the quantity of food should not exceed the serving size shown on the 

Nutrition Facts panel and food advertised should be focused to the wellbeing and health of the 

child” (Children’s Advertising Review Unit 2007). In Australia, The Australian 

Communications and Media Authority (ACMA) is the highest organisation which is responsible 
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for enforcing the Children’s Television Standard and the Commercial TV Code. This authority 

stated that “food and beverages should not persuade a child to select detrimental eating or 

drinking behaviours and ought not to have any misinformation in relation to the dietary value of 

the product” (Australian Association of National Advertisers 2007). Furthermore, The World 

Health Organisation has recommended four policies to ban advertisements that are aimed 

children during children’s television programmes. These policies include “prohibiting the 

advertising of energy-dense, micronutrient-poor food products in particular settings; 

prohibiting the advertising of energy-dense, micronutrient-poor food and beverages to children; 

and prohibiting all commercial promotion of any products to children” (WHO, 2006).  

 

1.3.3 Methodology 

 

This study analysed cross-sectional and longitudinal data to identify factors in childhood which 

affect children’s food choices. Its design covered developmental outcomes from early until late 

childhood, in two selected cohorts representative of Australian children and their families 

(citizens and permanent residents). The first cohort namely B cohort (children born March 

2003-February 2004) which was comprised of a minimum of 5000 Australian children aged 0-1 

year (wave 1) was selected in 2004 and followed up every two years (wave 2) at age 2-3 years 

until they reached 4-5 years of age (wave 3) in 2008. For the purpose of this study, wave 1 in 

this group was excluded from further analysis because it did not contain sufficient information 

regarding food items. The second cohort, namely cohort K was assembled in 2004, also with a 

minimum of 5000 Australian children aged 4-5 years (wave 1), and followed every two years 

(wave 2) at age 6-7 years until they reached 8-9 years of age (wave 3) in 2008. 

Statistical analysis was performed using Statistical Package for Social Science (SPSS) Version 

20. Subsequent data analysis strategies involved the statistical description of children’s food 

choices via studying the determinants which impacted over time on the early experience of 

children’s food choices, and which of these determinates predominated in relation to actual food 

group intake in during the early years of life. Further, this study breaks new ground in the 

adaptation of diversified forms of statistical analyses to understand how these determinants of 

food group consumption changed over time according to gender and what may be the most 

informative combination of these factors in predicting dietary intake during the early years of 

life. 

Having only 13 questions related to diet is a major limitation of the study. These questions were 

referred to the inception of LSAC, so there was no opportunity to expand these in the study. 

One of the limitations also these questions did not measure key dietary issues related to health 

outcomes. The measurement of patterns of eating behaviours is complex and presents 
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significant opportunities to measure diet with a particular group or population. Measurement of 

food intake is subject to many aspects including available resources, the objectives of the 

surveillance and the population of interest (Thompson and Subar, 2008). Limited numbers of 

food items in short dietary questions may represent challenges in providing reliable information 

on dietary intake, and therefore may affect on the validity of these questions (Rutishauser et al., 

2001). This lack of dietary data prompted the beginning of LSAC. While it is necessary to 

classify the food items into a smaller number of food patterns so as to reduce the complexity of 

further statistical analyses, the study acknowledged lack of a comprehensive measure of food 

items. However, LSAC was able to show differences between dietary patterns using exploratory 

factor analyses of 11 food items in both cohort’s waves, and 10 food items in K cohort wave 1. 

Although LSAC did not test milk as a general food, it also has opportunities to treat “full cream 

milk products” and “skim milk products” in separate questions. LSAC is also assessed whether 

or not the study child ate breakfast. 

1.4 OVERVIEW OF THE PROJECT 
  

 A cross-sectional, longitudinal study of early determinants in childhood which affect children’s 

food choices is reported. The aim of the study is to understand determinants affecting children’s 

food choices. Data from around 5000 Australian children was divided into two cohorts, B and 

K. The B-cohort is comprised of children aged 0-1 years (wave 1) in 2004 and followed-up in 

2006 (wave 2) and in 2008 (wave 3). The K-cohort is comprised of children aged 4-5 years 

(wave 1) in 2004 and followed-up (wave 2) in 2006 and in 2008 (wave 3). Measures of 

determinants which may affect children’s food choices were gathered using interviews with 

different respondents every two years in order to obtain the data for the main waves of the 

study.  

  

Diversified forms of analyses enabled inclusive examination of personal determinants and home 

food environment with the purpose of measuring those which most accurately predict food 

choices amongst children. Further analyses were conducted to measure the longitudinal data via 

investigating the relationship among a wide range of variables. This study is crucial in that its 

longitudinal design has enabled assessments to be accumulated and compared over time. 

Chapter two is a review of literature relevant to this study. The childhood period and eating 

habits are initially examined, followed by a discussion of the obesity problem. This literature is 

moved forward to understand psychosocial determinants related to obesity, in addition to 

elucidating the role of these determinants such as personal issues, family home entertainment 

environment, socio-cultural and economic environment, as well as physiological considerations 

in food choices.  
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Chapter three outlines methodology which describes the background of the longitudinal study of 

Australian children, including information on the study design. It also outlines hypotheses, 

instruments and data collection methods used within the study. The strategies for data analysis, 

with respect to each of the research questions, are detailed. Chapter three ends with outlined 

ethical considerations involved in the study.  

 

Chapter four reports results and a discussion of dietary patterns analyses in each wave cohort. 

The food items in the “Face to Face Interview” were classified into food group patterns by 

testing the distribution of each food item in a loading plot. Exploratory factor analysis was 

applied for factor extraction to determine dietary patterns. 

Chapter five sought to discuss results of the psychosocial determinants on “fruits and 

vegetables” option intake in both age cohorts. Univariate analysis was performed to measure the 

mean daily reported consumption of “fruits and vegetables” option across time-points. Bivariate 

analysis was also performed to identify the frequency of daily reported consumption of “fruits 

and vegetables” option according to gender using “Pearson Chi-square” tests in order to address 

the following question: “Is there any difference between boys and girls in terms of reported 

consumption of “fruits and vegetables”? This chapter also reports cross-sectional and 

longitudinal findings and discussion to identify psychosocial determinants which predict pattern 

of dietary consumption. For the cross-sectional analyses, Logistic and multivariate logistic 

regression analyses were applied separately for boys and girls in order to answer the following 

question: “Which determinant factors are associated with actual (concurrent) consumption of 

“fruits and vegetables” option, according to gender?” For the longitudinal analyses, cross-lag 

correlation analysis was performed separately for boys and girls to test whether psychosocial 

determinants can predict changes in dietary patterns over time. The analyses, therefore, 

attempted to answer the following question: “What is the impact over time of early experiences 

on factors influencing children’s “fruits and vegetables”? Furthermore, this chapter details 

finding of stability in dietary pattern consumption over time using Kappa Statistics in order to 

answer the following question: “Does the extent of “fruits and vegetables” consumption change 

over time?” 

  

Chapter six outlines results and a discussion of the psychosocial determinants of “takeaway 

meals” and “high fat snacks” options in both age cohorts. Univariate analysis was first 

performed to measure the mean daily reported consumption of “takeaway meals” and “high fat 

snacks” across time-points. Bivariate analysis was then performed to identify the frequency of 

daily reported consumption of “takeaway meals” and “high fat snacks” according to gender 

using “Pearson Chi-square” tests in order to address the following question: “Is there any 

difference between boys and girls in terms of reported consumption of “takeaway meals” and 

“high fat snacks”? Chapter six also reports cross-sectional and longitudinal findings, along with 
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a discussion to identify psychosocial determinants which predict “takeaway meals” and “high 

fat snacks” options intake. For the cross-sectional analyses, logistic and multivariate logistic 

regression analyses were applied separately for boys and girls in order to answer the following 

question: “Which determinant factors are associated with actual (concurrent) consumption of 

“takeaway meals” and “high fat snacks” options, according to gender?” For the longitudinal 

analyses, cross-lag correlation analysis was performed separately for boys and girls to test 

whether psychosocial determinants can predict changes in milk and breakfast consumption over 

time. The analyses attempted to answer the following question: “What is the impact over time of 

early experiences on factors influencing children’s “takeaway meals” and “high fat snacks” 

consumption?” Furthermore, this chapter reported findings of stability in “takeaway meals” and 

“high fat snacks” consumption over time, using Kappa Statistics to answer the following 

question: “Does the extent of “takeaway meals” and “high fat snacks” consumption change 

over time?”  

 

Results and discussion of “milk” option consumption are presented in chapter seven. Univariate 

analysis was first performed to measure the mean daily reported consumption of “full-cream 

milk products” and “skim milk products” options across time-points in both cohorts. Bivariate 

analysis was then performed to identify the frequency of daily reported consumption of milk 

(full cream milk products, skim milk products) according to gender using Pearson Chi-square 

tests to address the following question: “Is there any difference between boys and girls in terms 

of reported consumption of “full cream milk products” and “skim milk products” options?” For 

the longitudinal analyses, Kappa statistics analysis was performed to measure the stability in 

“full cream milk products” and “skim milk products” consumption over time. The analyses 

attempted to answer the following question: “Does the extent of “full cream milk products” and 

“skim milk products “consumption change over time?”  

Chapter eight addresses cross-sectional and longitudinal results and discussion of the 

psychosocial determinants on “breakfast” intake. Univariate analysis was first performed to 

measure the mean daily reported consumption of “breakfast” across time-points in both cohorts. 

Bivariate analysis was then performed to identify the frequency of daily reported consumption 

of “breakfast” according to gender using Pearson Chi-square tests to address the following 

question: “Is there any difference between boys and girls in terms of reported consumption of 

“breakfast”? Logistic and multivariate logistic regression analyses were performed to examine 

the significant predictors in explaining the choices of eating “breakfast”. The analyses attempted 

to answer the following question “Which determinant factors are associated with actual 

(concurrent) “breakfast” intake, according to gender?” Further analyses of longitudinal data 

using cross-lag correlation analysis were performed to test whether psychosocial determinants 

can predict changes in “breakfast” intake over time. The analyses attempted to answer the 

following question: “What is the impact over time of early experiences on factors influencing 
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children’s “breakfast” intake?” McNemar's chi-square was also performed to test for a change 

of the proportion of children eating breakfast across time-points in the B and K cohorts 

according to gender. These analyses, therefore, attempted to answer the following question 

“Does the extent of breakfast consumption change over time?” 

  

Chapter nine includes general discussion of the psychosocial determinants which affect 

children’s food choices and the implications for future research recommendations. Limitations 

are also detailed in the end of this chapter. 
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2 CHAPTER TWO- LITERATURE REVIEW 

 

2.1 INTRODUCTION 
 

Nutrition and diet play a critical role during childhood development, as well as for growth and 

physical activity (Whitney et al., 2002) (Brug et al., 2008). Recently, there has been increased 

concern about snack and fast foods consumption, particularly among teenage school children 

(Jahns et al., 2001). Moreover, eating excessive fat, high energy foods and insufficient fruits and 

vegetables may have long-term health implications (Epstein et al., 2001). 

 

Studies have repeatedly shown that childhood obesity rates in Australia have increased 

contemporaneously with that of adults. The 1985 Australian Health and Fitness Survey, and the 

1995 National Nutrition Survey, indicate that the prevalence of obesity among Australian 

children aged 7-15 years during this 10 year period has more than tripled, from 1.7% to 5.1% 

(Magarey et al., 2001). In 2002, data revealed that over 20% of Australian school children aged 

7-15 years were overweight or obese (Bell and Swinburn, 2004). Furthermore, a study carried 

out by Sanigorski et al. (2007) reported that the prevalence of obesity and overweight among 

children aged 4-12 years in Victoria were 7.6% and 19.3% respectively (Sanigorski et al., 

2007). Preliminary results from a continuing study being conducted by Venn et al. (2007) 

reports that the prevalence of obesity and overweight among school children aged 7-15 years in 

Australia are 1.5% and 8.3% in boys and 1.4% and 9.7% in girls respectively (Venn et al., 

2007). The etiology of obesity is complex and multifaceted with no single factor domain as a 

determinant. The range of potential determinants comprises parental influences, social factors, 

physical activity, dietary factors and psychological factors that may influence the development 

of obesity in children (Power and Parsons, 2000).  

 

The development of childhood obesity is associated with many psychosocial determinants 

(Wake et al., 2003). A review by Sharma & Ickes (2008) classified genetics, age, race, BMI and 

sex as non-modifiable determinants of obesity. Among the many modifiable determinants 

associated with childhood obesity, perceived social environment is recognised as the main 

contributor (Sharma and Ickes 2008). For instance, parental beliefs about health and nutrition 

are significant, and the misguided parental belief that physical activity has less influence over 

body weight than dietary factors increases the likelihood that children will be overweight and 

obese (Gray et al., 2007). Further, it has been observed that peer modeling encourages 

overweight children to eat larger serving sizes of snack foods, which may also raise the risk of 

them becoming obese. Results showed that overweight girls are exposed to larger serving sizes 

of cookies by their peers than underweight girls. This suggests that peer modeling acts as a 

significant contributor of overweight girls’ snack consumption (Romero et al., 2009). Salvy et 



14 
 

al. (2007) indicate that overweight children choose to eat unhealthy snack foods more often 

when in the presence of unfamiliar peers than when they are alone, and are more likely to do 

this than underweight children. This suggests that overweight children’s high calorie food 

consumption is influenced by peer interaction (Salvy et al., 2007a). Obesity during childhood 

can be influenced by other psychosocial determinants. A review by Goldschmidt et al. (2008) 

highlights the importance of detecting disordered eating attitudes early in the lives of children 

(e.g. unhealthy weight control behavior, negative attitudes toward shape and weight) in order to 

develop suitable interventions (Goldschmidt et al., 2008). Previous research work has indicated 

that eating high energy food while watching TV, and the exposure of children to snack and fast 

food TV advertisements promotes overweight and obesity during childhood (Robinson, 2001). 

Many studies support this hypothesized mechanism; for example, boys who are exposed to high 

fat and sugar foods advertisements are more likely than girls to consume these foods (Klepp et 

al., 2007). Children who reported watching TV on weekdays and weekends were likely to eat 

more fast foods and fewer fruits and vegetables (Matheson et al., 2004). Children who spent 

five hours or more watching TV per day (during meals and before bedtime) were more likely to 

consume unhealthy snack food (Fiates et al., 2008). Among boys who reported watching TV 

more than seven times per week, those who were overweight and obese were more likely to 

consume nibble snacks and high energy foods than underweight boys did (Fainardi et al., 2009).  

 

This literature review will extend and update the literature concerned with the psychosocial 

determinants of children’s food choices. The factors that influence the nutrition behaviour of 

children have became important elements when formulating nutrition education programs 

(Baranowski et al., 1999). Behavioural decisions or motivations, which include satiety, taste, 

liking and pleasure are considered primary determinants of food choices. A review by 

Blanchette & Brug (2005) demonstrated that food preference is considered a useful indicator of 

eating habits among children. Taste preferences, such as a liking for sweet, and dislike for bitter 

is the initial determinant that predicts food choices, since eating food is considered a priority to 

meet the basic physiological nutrient and caloric requirements. Satiety, for example is a strong 

motivator for eating specific foods, and therefore, it is easy to learn to like energy dense foods 

especially during childhood, a time in which the child has the ability to like or learn to like the 

taste of sweet, fatty and high energy food. However, a preference for food types, like tea and 

coffee, cannot be learned during childhood (Blanchette and Brug, 2005). Self-efficacy is an 

important psychosocial factor which predicts dietary behaviour and healthful food choices 

among children. Children at early ages may have the confidence to increase their fruit and 

vegetable intake, or not to eat high fat foods. In addition, these factors are dependent on 

knowledge, which is necessary for nutritional food choices (Brug et al., 2008). Bazillier et al. 

(2011) indicated that attitude towards healthy foods is a core element of the intention to eat 
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healthily, which implies that if children prefer to eat healthy foods then their intention to eat 

healthy foods will increase (Bazillier et al., 2011).   

 

This review will focus on the family home entertainment environment. Television viewing 

among young children may promote food intake and obesity on account of the resulting 

sedentary behaviour, exposure to food advertising and the habit of eating while watching 

television (Zimmerman and Bell, 2010). Sedentary behavior leads to weight gain unless caloric 

intake is proportionally decreased. Further, sedentary pastimes (e.g. TV, video games, and 

computers) inside the home allow children a greater opportunity to eat as food is close by. For 

instance, computer use can promote sedentary behaviour and lower energy expenditure, and 

therefore can lead to weight gain. Eating more frequently while watching TV is another 

situation where a child is unlikely to be aware of how much is eaten, leading to higher energy 

intake and obesity (Wansink and Sobal, 2007). With regard to food advertising, the most 

commonly advertised product types are sugary snacks or fast-food products. A review by Coon 

and Tucker (2002) demonstrated the influence of advertising on children by measuring their 

product recognition, selection, purchase requests and parental acquiescence, which resulted in 

the increased availability of the advertised products in homes (Coon and Tucker, 2002). 

 

This review will then focus on socio-cultural factors that determine children’s food choices such 

as parental practice, parental style, social support, family eating patterns, family structure, 

family stress, food insecurity, parental fruit and vegetable consumption, race and ethnicity. 

Parent and family behaviour is positively associated with children’s nutrition behaviour through 

encouraging, discouraging or regulating certain behaviors. Children’s eating behaviours can be 

influenced by parents’ attitudes through a set of regulatory acts that help children to adapt to 

their environments. For example, providing food, protection from environmental threats, 

stimulation, support, organizing eating environments and monitoring and controlling eating 

(Brown and Ogden, 2004). It was evident that food preferences in children may be improved by 

role models, specifically parental and peer role models. Modeling is a crucial concept in 

Bandura’s Social Cognitive Theory, as is the self-efficacy concept, which stresses the 

interaction between the environment and a person’s behaviour (Bandura, 1997). Furthermore, 

peers are the strongest influence on children’s eating behaviour, in that children are likely to eat 

what their peers eat (Brug et al., 2008). Parenting style establishes the nature of the parent-child 

relationship, reflecting the association between general parenting styles (authoritarian, 

authoritative, permissive and designative) and children’s emotional eating (Topham et al., 

2011). Stressful family life events may also mediate the effect of other influences of the home 

food environment. For example, stress can decrease the quality and frequency of family meals, 

or alter the degree to which parents monitor and regulate the types of foods purchased and 

consumed (Oliver and Wardle, 1999). Family structure has an influential role in shaping 
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children’s food choices. For example, the presence of siblings in the home is positively 

associated with the promotion of unhealthy eating habits in children (Brekke et al., 2007). 

Children raised by only a mother in the home were more likely to consume high energy dense 

foods (Gonzales et al., 2002). Family eating patterns have great potential to influence children’s 

food choices (Eisenberg et al., 2004). Breakfast, for example is considered the most influential 

factor in the home contributing to healthful diets (Ask et al., 2006) and better food choices such 

as eating more fruit, vegetables, dairy products, or fiber (Utter et al., 2007b). Food insecurity is 

the restricted availability of nutritionally adequate foods, and is strongly related to high intake 

of energy-dense foods (Pilgrim et al., 2011) and other eating habits such as the decreased 

consumption of breakfast (Khan et al., 2011). Parental fruit and vegetable consumption also 

plays an important role in shaping children’s food choices (Zeinstra et al., 2009). Recent studies 

indicate that mothers and fathers who reported daily consumption of fruits and vegetables were 

more likely to have children with the same consumption pattern (Hall et al., 2011) (McGowan et 

al., 2012). Race and ethnicity are the two major determinants of culture, and both influence 

children’s food choices (Patrick and Nicklas, 2005). Research evidence has demonstrated that 

children from minority ethnic groups were less likely to consume fruit and vegetables (Leung 

and Stanner, 2011) and more likely to consume unhealthy food (Piernas and Popkin, 2011).   

 

Socioeconomic factors comprises factors such as education, income, occupation and work 

status, which have a great impact on children’s food choices (Spark, 2007). This review will 

focus on parental education, parental income and parental work status as the main 

socioeconomic factors that influence children’s food choices. Parental education level appears 

to have significant effects on many health outcomes, especially during childhood. Parental 

education level may have an impact on the home food environment via socioeconomic status, 

parenting skills, nutritional knowledge and priority for nutrition (Sylvestre et al., 2007). It is 

hypothesized that children of parents with high levels of education will have a higher intake of 

fruit and vegetables than children of parents with low levels of education (Jones et al., 2010). It 

is also hypothesized that children of parents with low levels of education will have a lower 

intake of fruit and vegetables (Hilsen et al., 2011) and higher intake of energy dense foods 

(Cribb et al., 2011). Parental income also influences children’s food choices (Drewnowski and 

Specter, 2004), where energy dense food intake was associated with low parental income 

(Aranceta et al., 2003) and fruit and vegetable intake was associated with high parental income 

(Patrick and Nicklas, 2005). Further, parental work status plays a significant role in shaping 

children’s food choices (Morrissey et al., 2011). There is evidence that mothers working full-

time spend less time in meal preparation and depend instead on food prepared outside of the 

home, which is often high in energy-dense calories (Crepinsek and Burstein, 2004). This means 

that children of full-time employed mothers were more likely to consume more energy-dense 

food (Gaina et al., 2009).  
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Physiological factors, such as a child’s BMI, parental BMI and parental physical activity, 

appear to be important determinants of children’s food choices. The high prevalence of 

overweight and obesity among children with the indicated positive association between high 

consumption of energy dense food and BMI, suggests that further interventions aimed at 

promoting healthy food choices could have a positive effect in reducing weight (Acharya et al., 

2011). It is well known from the scholarly evidence that children of overweight/obese parents 

are more likely to be the same (Jimnez-Cruz et al., 2011). Although there is a positive 

association between maternal BMI and children’s snack consumption (Gregori et al., 2011), the 

association between parental BMI and children’s food choices warrants investigation. 

Furthermore, parental physical activity appears to be important of promoting children’s fruits 

and vegetables consumption (Pearson et al., 2009b), however, there is a paucity of research 

investigating the association between parental physical activity and children’s food choices. 

This study hypothesises that there are cross-sectional and longitudinal associations between 

parental BMI and parental physical activity and children’s food consumption choices.  

 

2.2   THE CHILDHOOD PERIOD 
 

The childhood period is a critical time for the development of food taste preferences, the 

transmission of attitudes and beliefs about food choices and the influence of the social 

environment such as via parental beliefs, peer pressure and the media in determining children’s 

eating behaviours. This particular period, during which children are instilled with attitudes and 

practices, can build the principles for lifelong health-promoting eating patterns (Ventura et al., 

2005). During this period, children are often described as being “changeable eaters” with 

respect to their eating behaviours. They like food one day and dislike it the next, or the meal 

they declined at home is happily eaten away from home (Black and Hurley, 2003).  

 

With the developmental changes that take place between the ages of 9 and 24 months, children’s 

dietary patterns change rapidly as they adopt the family’s diet. This is a time when parents can 

teach their children to try a wide variety of foods and tastes. A colossal shift occurs in the 

variety of an infant’s diet between 6 to 12 months of age (Black and Hurley, 2003). By the time 

children are 12 months old, their reliance on breast milk or formula has usually diminished, and 

they should be eating a variety of family foods. Furthermore, healthy eating is crucial because it 

contributes the energy and nutrients needed for growth and development, as well as for 

developing a sense of taste and an acceptance of different foods (Arimond and Ruel, 2004). 

Consequently, toddlerhood is an important time to set the stage for eating habits during the 

preschool years (Skinner et al., 2002). 
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By the time children are 3 or 4 years old, their eating patterns have been influenced by family 

and environmental factors (Patrick and Nicklas, 2005). As children start to recognise themselves 

apart from their family, their hunger and satiety are regulated by familial and cultural patterns 

(Eneli et al., 2008). At the family level, children of parents who had established patterns of 

eating unhealthy food were more likely to follow the same pattern (Rhee, 2008) (Ventura and 

Birch, 2008). At the environmental level, children who were frequently exposed to unhealthy 

food options such as fast-food restaurants, less frequently followed healthy food options such as 

eating fruit and vegetables (Findholt et al., 2010).      

 

2.3 CHILDREN’S EATING HABITS 
 

The last National Nutrition Survey in 1995 provides representative data on the fruit and 

vegetable intake of Australian children. The consumption of recommended levels of fruit and 

vegetables declines between 1985 and 1995. A report by Magarey et al. (2001) showed that less 

than half of school children in the Australian States and Territories had an adequate intake of 

fruit, and less than one third had an adequate intake of vegetables. Results indicate that 

adolescents were less likely to consume vegetables, whereas children were less likely to 

consume fruits. Findings suggest urgent measures are needed to develop strategic approaches to 

provide supportive environments for consuming the recommended daily amounts of fruit and 

vegetables (Magarey et al., 2001). Findings from a study conducted on 157 school children in 

Townsville Australia showed that on average Indigenous school children did not consume the 

daily requirements of vegetables and dairy products. Baseline results demonstrated that 

Indigenous children, when compared with non-Indigenous children, were more likely to be 

overweight/obese, suffer from health problems such as iron depletion and anaemia, and had 

limited consumption of nutritious food options such as vegetables and dairy products. The 

results suggest the establishment of a health care program for Indigenous school children as a 

means of promoting healthy food options and improving overall health and wellbeing within 

this population (Heath and Panaretto, 2005). 

 

Children’s eating habits are strongly influenced by the school food environment because on 

average, up to two meals and snacks per week are eaten at school, which comprise 19-50% of 

students’ total daily energy intake (Patrick and Nicklas, 2005). A study carried out by Bell & 

Swinburn (2004) indicated that the contribution of packaged snack, fat spreads, biscuits and soft 

drink consumption to total energy intake was higher at school canteens than outside school. This 

study also reported that approximately 11% of total energy intake came from fast foods. Results 

suggest that those kinds of foods in the Australian school environment should be replaced with 

nutritious foods such as fruits and vegetables in order to prevent obesity and promote health 

status at school (Bell and Swinburn, 2004). Scully et al. (2007) in the study carried out on 12-17 
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year olds reported that 39% and 20% of school children in Australia have met the daily 

requirement of four or more serves from fruits and vegetables respectively, and around half of 

the students consume fast food meals, snack foods and high energy drinks at least twice a week. 

Results showed that males were more likely than females to consume vegetables at least four 

serves per day, whereas females were more likely than males to consume fruits at least three 

serves per day. Results also indicate that males were more likely than females to consume fast 

food meals, snack foods, and high energy drinks at least twice a week. Results suggest that the 

monitoring of food group recommendations according to gender is urgently required to inform 

further research and policy, and to provide future health status measures for those children 

(Scully et al., 2007). It was evident that the ‘Extra’ food intake of Australian children 

contributed to higher overall energy intake. Findings from a study carried out by Rangan et al. 

(2007) reports that 'Extra' food (fried potatoes, sugar-sweetened soft drinks, ice cream/ice 

confection and cordials) consumption in Australian children aged 2 to 18 years provided 54%, 

47% and 47% of total caloric intake from carbohydrates, fat, and saturated fatty acids 

respectively. The results demonstrate the need to reduce the over-consumption of these foods, 

since they are eaten by Australian children at two to four times the recommended rates of ‘extra’ 

foods. This would arguably control children’s weight and improve health status (Rangan et al., 

2007). A study of Australian Indigenous school children, carried out by Gwynn et al. (2012) 

reported that approximately 45% of total energy intake for those children came from high-fat 

processed meats, hot chips and sugary drinks. The results demonstrated the need for 

intervention strategies targeting the poor nutritional status of Australian Indigenous children, for 

future health and wellbeing (Gwynn et al., 2012).    

 

2.4 THE PROBLEM OF OBESITY 
 

It is evident that the rates of obesity and overweight in Australia are among the highest in the 

developed world, most notably in childhood (Olds et al., 2009). A data survey carried out by 

Vaska & Volkmer, (2004) indicated that rates of overweight and obesity in South Australia have 

increased more in 4 year old girls than in boys over the period 1995-2002. Data from this study 

showed that in 1995, 12.8% of Australian girls were overweight and 3.5% were obese, and 

10.2% of Australian boys were overweight, and 3.2% were obese. The prevalence of overweight 

and obesity in 2002 were for girls 21.4% and 5.8%, and for boys 17.3% and 4.1 % (Vaska and 

Volkmer, 2004). 

 

A Victorian longitudinal study carried out by Hesketh et al. (2004) reported that the rate of 

obesity and overweight increased among children from 19.3% in 1997 to 24.5% in 2001 

(Hesketh et al., 2004). It has also been reported in Victoria that the prevalence of 

overweight/obesity in 2003 and 2004 was 27%, suggesting that childhood obesity has become a 
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major public health concern in the Australian setting (Sanigorski et al., 2007). According to the 

Healthy Kids Queensland Survey Study carried out on 5-17 year old Queensland children, 14.6 

% of boys and 17.7% of girls are overweight, and 4.8% of boys and 5.1% of girls are obese 

(Abbott et al., 2007). A data survey carried out by Booth et al. (2006) indicated that the level of 

overweight and obesity among Australian boys and girls in New South Wales aged 7-16 years 

has increased from 11% in 1985 to 25% in 2004 (Booth et al., 2006). An Australian National 

Survey carried out by O’Dea, (2008) reported that the prevalence of obesity among primary 

school children was 6.4% of boys and 5.6% of girls (O'Dea, 2008). 

 

2.5 PSYCHOSOCIAL DETERMINANTS RELATED TO OBESITY 
 

Obesity is influenced by many factors such as genetic factors, eating and appetite, activity and 

psychosocial factors, as well as cultural and social change (Marti et al., 2004). Although, it is 

possible for obesity to be caused by a single factor, in reality, obesity and overweight are 

usually caused by a combination of factors (Johnson-Taylor and Everhart, 2006). Obesity in 

childhood has a significant effect on psychosocial health, with obese children often becoming 

the targets of early and systematic discrimination (Puhl and Latner, 2007) (Tang-Peronard and 

Heitmann, 2008). Sharma & Ickes (2008) categorized psychosocial determinants of childhood 

obesity into two categories: non-modifiable and modifiable determinants (Sharma and Ickes, 

2008). Non-modifiable determinants such as genetics, sex, age, BMI and race have a strong 

relationship with obesity. A Framingham heart study carried out by Herbert et al. (2006) 

identified a common gene associated with elevated BMI by using a sample of dense whole-

genome scans of DNA from participants. Results revealed that there are various common genes 

near the INSIG2 gene associated with elevated body mass index and obesity (Herbert et al., 

2006). A study carried out by O’Dea & Wilson indicated that BMI is associated positively with 

age and height (O'Dea and Wilson, 2006). A Quebec longitudinal study carried out by Dubois & 

Girard (2006) examined whether parental overweight or obesity influenced overweight or 

obesity among children at 4.5 years of age. The study found that children with mothers with 

high BMIs were more likely to be overweight. This association has been related to middle-

income mothers and mothers smoking during pregnancy (Dubois and Girard, 2006). A 

prospective study carried out by Taveras et al. (2010) indicated that black and Hispanic children 

were more likely to be obese compared with their white counterparts. Results of multivariate 

analysis found that the main risk factors associated with obesity among these groups were high 

maternal depression, high rates of maternal restrictive feeding practices, more television 

viewing in the bedroom and a high intake of fast food. The study suggests that obesity 

prevention interventions should be developed to modify determinants that may have a 

substantial impact in reducing obesity among these groups (Taveras et al., 2010).  
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The family food environment, which is concerned with the consumption of unhealthy food, 

snacking, watching TV, portion size and number of family meals, is regarded as a group of 

modifiable determinants, which influence the development of obesity (Sharma and Ickes, 2008). 

It has been observed that a high consumption of unhealthy foods such as snack and fast foods 

was a positive predictor of childhood obesity (Procter, 2007). A cross-sectional study examined 

the determinants of the family food environment such as child feeding strategies, modelling, 

television viewing and parental perception of dietary adequacy, as predictors of fatness at 5-6 

years of age. Results of multiple linear regression analyses, adjusted for all predictor variables, 

found that “pressure to eat”, increased television viewing, parental modelling and positive 

parental perception of dietary adequacy, were significantly associated with an increase in 

predicted energy intake from sweet snack consumption. The study suggests that the 

determinants of family food environment may promote obesity in children (Campbell et al., 

2006). A study by Maffeis et al. (2008) measured the association between obesity and the types 

and number of snacks consumed weekly at 8-10 years of age among obese and non-obese 

children. The study found that obese children consumed four snacks per day and they mainly 

consumed savoury and salty snacks. The study also found that the energy density of snacks, 

sport activity, television viewing and parental BMI contributed to predicting obesity in children 

(Maffeis et al., 2008). A cross-sectional study examined the determinants of large portions of 

healthy and unhealthy foods in Canadian school children’s diets. It was found that children 

eating in front the television more than once per week, and eating at a fast food restaurant more 

than once per week, meant that children were more likely to choose large portions of fries and 

potato chips and less likely to chose smaller portions of vegetables. As a result, consumption 

large portions fries and potato chips increased energy intake, whereas no significant differences 

were indicated with respect to overweight (Colapinto et al., 2007). 

          

Lioret et al. (2008) examined the dietary patterns related to overweight among children at 3-11 

years of age. The study found that a pattern of “snacking and sedentary” behaviour, 

characterized by a high consumption of French fries and carbonated soft drinks, was positively 

associated with overweight in the younger age group (3-6 years of age), whereas a “big eaters at 

main meals” pattern characterised by a high consumption of meat and starchy foods, was 

positively associated with overweight in the older age group (7-11years of age). Results suggest 

that a pattern of high consumption of unhealthy food acts as a positive predictor of overweight 

in younger and older children (Lioret et al., 2008). Vik et al. (2010) assessed consumption of 

unhealthy snacks, TV/computer time and having four meals with parents, and the association of 

these with overweight in adolescents. Results of logistic regression analysis adjusted for all 

variables mentioned, found that children who have high intake of unhealthy snacks, high 

TV/computer time and not having four meals were positively associated with overweight (Vik 

et al., 2010).      
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2.6 IMPACT OF PERSONAL DETERMINANTS ON CHILDREN’S FOOD GROUP 

INTAKE 

 

Personal determinants such as taste preference, knowledge, attitude, intention and self-efficacy 

are considered important determinants that predict the food choices of children (McClain et al., 

2009). Taste preferences such as a liking for sweet flavours, and a dislike for bitter flavours is 

the initial determinant of food choices (Brug et al., 2008). Knowledge of intake 

recommendations from the theoretical and practical point of view is based on skills obtained 

through education and learning about food group intake (Eertmans et al., 2001). Research 

evidence has revealed that attitude towards healthy foods is a core element of the intention to eat 

healthily (Bazillier et al., 2011). Self-efficacy is considered to be a personal determinant which 

is associated with dietary behaviour among children (Blanchette and Brug, 2005).  

Two cross-sectional studies have examined potential personal determinants which correlate with 

the consumption of fruits and vegetables, using self-administered and written questionnaires for 

11-year-old schoolchildren. Results of hierarchical multiple regression analyses adjusted for 

demographic variables showed that, for boys and girls, the strongest positive correlates for fruits 

and vegetables consumption were taste preferences, knowledge of healthy food 

recommendations and self-efficacy (Kristjansdottir et al., 2006) (Wind et al., 2006). Liem et al. 

(2006) investigated the relationship between balance of preferred sour and sweet taste, and fruit 

intake at 8-11 years of age. They measured taste preferences of sour and sweet by administering 

to children seven categories of sweet orangeades with different levels of added citric acid. They 

also measured fruit consumption using a questionnaire completed by parents. The study 

indicated that the preference of citric acid in sweet context was positively associated with the 

consumption of fruit in boys more than in girls (Liem et al., 2006). 

 

A study of American Boy Scouts, by Gallaway et al. (2007) investigated how psychosocial 

determinants of fruit, juice and vegetable consumption guide to increase FJV intake. Results of 

hierarchical multiple regression analyses adjusted for demographic variables showed that 

vegetable self-efficacy is the only marginal determinant that is positively associated with 

vegetable consumption. The study also found that the interaction of taste preference and home 

availability were marginally associated with FVJ intake (Gallaway et al., 2007). Pérez-Lizaur et 

al. (2008) investigated the frequency of children’s fruit and vegetable consumption and their 

taste preferences, knowledge and self-efficacy correlates at 7-10 years of age using validated 

questionnaires and a 2-day dietary recall method. Results showed that the prevalence of 

consuming fruits and vegetables three or more times per day was significantly higher in girls 

than in boys. The study also revealed a positive association between children’s self-efficacy and 

taste preferences, with vegetable consumption in both boys and girls (Perez-Lizaur et al., 2008). 

Coyle et al. (2009) evaluated the extent of children’s attitudes, preference and self-efficacy 
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towards eating free fruits and vegetables during the 2004-2005 school year. The results showed 

increased preferences for and perceived self-efficacy to eat fruit, and more positive attitudes 

toward eating fruit and vegetables. The study suggests that distributing free fruits and 

vegetables at school is important for improving children’s fruits and vegetables intake (Coyle et 

al., 2009). Prelip et al. (2011) examined the impact of parental and teacher perceptions and 

beliefs related to fruits and vegetables consumption, on children’s attitudes towards eating fruits 

and vegetables. The study design included 12 elementary schools (9 intervention schools, 3 

control schools) selected to participate in a school-based nutrition education program. Validated 

self-administered questionnaires were used at baseline (beginning of school year) and follow-up 

(after nine months) intervals. The results after controlling for gender, race and ethnicity 

indicated that change in teacher perceptions and beliefs significantly influenced children’s 

attitude towards consuming fruits and vegetables in the intervention schools at both baseline and 

follow-up (Prelip et al., 2011).    

 

The Sandy Lake school-based diabetes prevention intervention program study carried out by 

Saksvig et al. (2005) was designed to measure change in food intake and related psychosocial 

determinants between baseline and follow-up (1998-1999) school year in grades 3 to 5. Results 

showed that, for boys and girls, exposure to the intervention program was significantly 

associated with an increase in intention, knowledge, taste preferences and self-efficacy related 

to healthy eating and dietary fiber intake (Saksvig et al., 2005). Larson et al. (2006) investigated 

the association between personal determinants and the consumption of milk and fast food 

according to gender at 11-18 years of age. The study found that among girls, the taste preference 

for milk, personal health/nutrition attitudes and perceived self-efficacy to make healthful food 

choices were positively associated with milk intake, and negatively associated with fast food 

consumption (Larson et al., 2006). A study by Hewitt & Stephens, (2007) carried out on 10-13 

year olds examined the roles of parental beliefs and perceptions on children’s intentions to eat 

healthy food, and found that parents’ beliefs and perceptions have a significant influence on 

children’s intentions to eat fruits and vegetables in girls more than in boys. The study suggests 

that parental beliefs and perceptions have an influence on their daughters’ intention towards 

eating healthy food (Hewitt and Stephens, 2007). A cross-sectional study aimed at identifying 

predictors of healthy eating intention was carried out on 8-9 year old children. The study 

showed that, for boys, attitude was the strongest predictor for intention to eat healthy foods, 

which provides an indication that when boys prefer to eat healthy foods then their intention to 

eat healthy foods will increase (Bazillier et al., 2011).   

 

A study by Grimm et al. (2004) investigated the determinants of soft drink consumption among 

8-13 year old school children, and found that taste preference was the strongest predictor of soft 

drink intake, with boys more likely than girls to consume soft drinks four times or more per 
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week than those with a lower taste preference (Grimm et al., 2004). A cross-sectional study 

investigated the associations between personal determinants and the consumption of fruit, snack 

food and breakfast in school children from the Netherlands. Dietary data was collected through 

a written questionnaire on how many days per week fruit, snack food and breakfast were 

consumed. Personal determinants including attitude, intention and self-efficacy were measured 

by using 5-point scaled items. Results of Stepwise multiple regression analysis found increased 

positive attitude and self-efficacy expectations towards eating fruit, and breakfast consumption 

in boys and girls, whereas girls had a more negative attitude than boys towards eating snack 

foods and greater intention to limit the same pattern consumption (Martens et al., 2005). A 

cross-sectional study carried out by Van Der Horst et al. (2008) examined the association 

between attitudes and intentions with soft drink and snack food consumption using self-

administrated questionnaires. Results revealed a positive association between adolescents’ 

attitudes and intentions with soft drink and snack food consumption (Van Der Horst et al., 

2008).   

 

2.7 IMPACT OF HOME FOOD ENVIRONMENT DOMAINS ON CHILDREN’S FOOD 

GROUP INTAKE  

 

Home food environment is considered to be one of the most modifiable determinants of 

children’s eating patterns (Patrick and Nicklas, 2005). In spite of the growing popularity of 

convenience foods and fast food restaurants, and the trend towards increased eating away from 

home, about 75% of the food children consume is from home (Adair and Popkin, 2005). There 

has been an increased focus by researchers on food availability at home, which is considered to 

be a strong determinant of food intake (Glanz et al., 2005).  

 

Home food environment may influence energy overconsumption, which in turn, may provide 

evidence to help in the development of effective obesity prevention interventions. Home food 

environment is vital in the development of consumption habits and food preferences, and it 

serves as a promising avenue towards the improvement of children’s eating habits and in the 

prevention of obesity (Campbell et al., 2007). The following sections address the impact of 

home food environment domains on children’s food group intake. These home food 

environment domains consist of the family home entertainment environment, the socio-cultural 

environment, the economic environment and physiological factors.  
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2.7.1 Family home entertainment environment 

 

Studies have repeatedly shown that the family home entertainment environment, which may be 

described as time spent on inactive pastimes (e.g. TV, computer, games) and family rules for 

watching TV, is a crucial determinant of children’s food choices (Halford et al., 2004) (Carter, 

2006). Television watching starts at an early age, with many children exceeding the 

recommended daily levels of viewing (Salmon et al., 2005b). Data adopted from the 

Longitudinal Study of Australian Children estimated that 89% of Australian children aged 4 to 5 

years watch almost two and a half hours of television, a video or DVD daily (Baxter and Hayes, 

2007). 

Television watching is related to weight status at an early age. A study carried out by Bosch et 

al. revealed that television viewing is associated with higher rates of childhood obesity, not only 

due to reduced physical activity, but also due to eating unhealthy food (Bosch et al., 2004). 

Matheson et al. (2004) investigated the association between amounts and types of foods 

consumed while watching TV on weekdays and weekend and body mass index using three non-

consecutive 24-h dietary recalls in third and fifth grade school children. Results showed that, in 

both grades, 17-18% and 26% of total energy intake derived from soft drink and fast food were 

consumed while watching TV on weekdays and weekends respectively. The study also found 

that, in third grade children, the high-fat content of food consumed while watching television on 

weekends was positively related to BMI (Matheson et al., 2004). 

Eating more frequently while watching TV is another situation where a child is unlikely to be 

aware of how much is eaten, leading to higher energy food intake (Wansink and Sobal, 2007). 

Research evidence has also connected television viewing to lower fruit and vegetable 

consumption (Coon and Tucker, 2002). A cross-sectional study by Aranceta et al. (2003) 

measured five sets of dietary patterns obtained using factor analysis, and their relationship to 

lifestyle factors in individuals aged 2-24 years. The study found that the youngest age group (2-

5 years) who watched TV for two hours or more daily were more likely to follow the “Snacky 

pattern” (Aranceta et al., 2003). A longitudinal study by Boynton-Jarrett et al. (2003) examined 

changes over time in hours of television and video viewing per day on changes in energy-

adjusted intake of fruits and vegetables in school children. Results of linear regression analysis 

adjusted for demographic variables and anthropometric measurement revealed a reduction over 

time in the intake of fruits and vegetables as number of hours of television and video viewing 

increased. The study suggests that a negative association exists between television viewing and 

children’s fruit and vegetable intake over time (Boynton-Jarrett et al., 2003). A study by 

Campbell et al. (2006) examined the association between family food environment and obesity-

promoting dietary behaviours at 5-6 years of age among Australian children. They used 

television exposure as a predictor, and energy intake, as well as consumption of sweet and 
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savoury snacks, vegetables and high energy drinks as dietary outcomes. The study revealed a 

positive association between increased TV viewing time, and increased sweet snacks, high-

energy drink consumption, energy intake, and decreased consumption of vegetables (Campbell 

et al., 2006). A study carried out on 3-5 year old children examined the impact of television 

viewing on snack intake. The study design included two groups; one included children who 

watched a 22-minute cartoon video on the television, and the other that did not permit children 

to watch television. The study found that children who watched a 22-minute cartoon video on 

the television were significantly more likely to consume snack food when compared with the 

children who were not permitted to watch television (Francis and Birch, 2006).  

Utter et al. (2006) investigated the association between time spent watching TV by children in 

New Zealand aged 5-14 years, and the consumption of food most commonly advertised on TV. 

The study found that children who watched TV for two or more hours per day were more likely 

to consume hamburgers, French fries and soft drinks. This study concluded that longer time 

spent on watching TV influences the consumption of high energy foods. Findings suggest that 

future intervention studies should explore the impact that increased TV watching and food 

advertising has on children’s diets and obesity (Utter et al., 2006). A cross-national study 

carried out on 11-15 year olds examined the influence of TV watching on food habits in 

different countries. The study found that boys reported watching TV more often than girls. 

Results of logistic regression analysis adjusted for socio-demographic variables showed that 

North American and European children who watched TV more often were more likely to 

consume soft drinks and sweets, and less likely to consume fruit and vegetables. The study 

concluded that watching TV is associated with the consumption of more unhealthy food options 

and fewer healthy food options, suggesting intervention studies should be undertaken to modify 

TV watching behaviours related to children’s diets (Vereecken et al., 2006). A cross-sectional 

study by Taveras et al. (2006) examined the influence of TV and video viewing on weekdays 

and on the weekend, upon the consumption of fast food by school children aged 2-6 years. 

Results of logistic regression analysis showed that the odds of children consuming fast foods 

more than once per day increased for each hour of TV/video watched per day on weekdays and 

on the weekend (Taveras et al., 2006). 

A Québec longitudinal study carried out by Dubois et al. (2008) examined food consumption 

during television watching using an eating behaviour and television-viewing questionnaire on 

children aged 4.5 years. The study found that among boys and girls who watch the same amount 

of TV each day, boys eat more snack food and soft drinks and fewer fruits and vegetables than 

girls. The study suggests further intervention studies aimed at changing the types of food 

consumed by children while watching TV should be undertaken in order to reduce the risk of 

obesity in children (Dubois et al., 2008). A study by Miller et al. (2008) carried out on US 

children aged 3 years investigated TV watching and markers of diet quality correlates. The 
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study design included mothers’ reporting of how much television children watch on weekdays 

and on the weekend as predictors, and selected food intake as the main outcome variables. The 

study showed that watching TV on weekdays and weekends was positively associated with the 

consumption of sugar-sweetened beverages and fast food, and a lower intake of fruit and 

vegetables (Miller et al., 2008). A Canadian study by Liang et al. (2009) measured whether 

children eating supper while watching TV influences food intake and excess body weight in 

grade 5 school children. The study found that eating supper while watching TV was negatively 

associated with fruit and vegetable consumption, and positively association with being 

overweight, and consuming a higher percentage of energy from snack foods and soft drink. This 

study concluded that eating while watching TV contributes to poor nutrition and overweight in 

children, suggesting that health promotion strategies should be implemented to encourage 

children to consume meals away from the television and not eat in front of the TV (Liang et al., 

2009). Manios et al. (2009) examined the association between time spent watching TV and food 

intake among preschool children at 1-5 years. Results indicated that prolonged TV viewing, i.e. 

for two hours or more per day, is positively associated with high energy intake from sugary and 

fatty food in children (Manios et al., 2009). A longitudinal study adopted from the Longitudinal 

Study of Australian children examined whether time spent watching TV on weekdays and 

weekends influences snack food consumption and weight status at 6-7 years of age. Snack foods 

classified as the foods which have poor nutritional content such as ‘sweet drinks’, ‘potato chips 

or savoury snacks’, ‘biscuits, donuts, cake, pie or chocolate’ consumed. Results after adjustment 

for family and child characteristics showed that the more time children spend watching TV on 

weekdays and the weekend, the more likely they are to be overweight or obese, and the more 

likely it is that they consume snack food (Brown et al., 2011). 

 

With regard to food advertising, research shows that children influence their parents to purchase 

foods seen from their own TV viewing (Carter, 2006). Food is also advertised via modern food 

marketing such as through internet websites, movie product placement, postal mail 

advertisements, newspaper and magazine advertisements, and school programs (Hoek, 2005) 

(Plan, 2008). Advertising via the internet or related media technologies could function in similar 

ways to television (Story and French, 2004). Consequently, buying energy-dense foods 

advertised via television or other related media, has shown significant effects on rates of obesity 

(Hancox and Poulton, 2005).  

 

The association between watching television and overweight/obesity has been related to the 

presence of televisions in children’s bedrooms and allowing television during meals on 

weekdays and on weekends, suggesting that reducing the length of time spent by children in 

front of television is an effective way to reduce obesity (Van Zutphen et al., 2007) (Dennison 

and Edmunds, 2008). Consequently, family rules such as snacking between meals or eating in 
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the front of the television, are significant in determining children’s food choices (Golan et al., 

1998). An Australian study carried out on a sample of 1659 families and their 5 to 6 year old 

school children, indicated that 11% of families have a rule against using mobile phones during 

dinner, and 33% of families reported watching television more than four times per week while 

eating their evening meals (Campbell et al., 2002). This is evidence that turning off the 

television during dinnertime is associated with higher diet quality among children and parents 

(Feldman et al., 2007).  

 

2.7.2 Socio-cultural environment  

 

Perceived social and cultural environments such as race, ethnicity, family structure, parenting 

practice, parenting styles, parenting stress, social support, family eating patterns, parental fruit 

and vegetable consumption and food insecurity are thought to play a crucial role in children’s 

food choices (Rosenkranz and Dzewaltowski, 2008). The below sections address the impact of 

socio-cultural environmental determinants of children’s food choices. 

 

2.7.2.1 Race and ethnicity  

 

Race and ethnicity are the two major determinants of culture, and both influence the home food 

environment (Patrick and Nicklas, 2005). There is a growing body of research evidence 

indicating that ethnicity is related to health knowledge, preferences and behaviour and also may 

affect children’s food choices (Patrick and Nicklas, 2005) (Bruss et al., 2007) (Kumanyika, 

2008). A study by Xie et al. (2003) investigated the potential effects of socio-demographic 

characteristics including ethnicity on food intake at 11-20 years of age. The study found that 

‘Blacks’ and ‘Asians’ were more likely to eat vegetables, whereas ‘Non-Hispanic whites’ were 

less likely to consume fruit. The study suggests that focusing on ethnicity may help health 

professionals to establish interventions to identify factors mediating healthy eating habits (Xie 

et al., 2003). A study by Stone et al. (2007) investigated dietary habits of ‘South Asian’ and 

‘White European’ school children in the UK. The study found that ‘South Asian’ children 

consumed more sweetened beverages and full-fat crisps, and fewer vegetables than ‘White 

European’ children. The study suggest more effort and strategies should be put into place to 

promote health food consumption to children of various ethnicities (Stone et al., 2007). Taveras 

et al. (2010) examined lifestyle risk factors which may influence weight status among 4 year old 

‘Black’ and ‘Hispanic’ children in the US. The study found that the odds of being obese in both 

children groups increased as the consumption of fast food and sugar-sweetened beverages 

increased. The study suggests that further intervention studies should be undertaken to modify 
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lifestyle risk factors which may help to reduce obesity in the early years of children’s lives 

(Taveras et al., 2010). 

     

2.7.2.2 Family structure  

 

Family structure, particularly single-parent families, and the presence of siblings, has a strong 

influence on children’s food choices (Anderson and Butcher, 2006). A cross-sectional study 

examined socio-demographic characteristics in relation to energy-adjusted fat consumption 

among fifth grade school children. The study found that energy-adjusted saturated fat intake is 

significantly higher among children in households with single mothers. The study suggests that 

further intervention studies should be undertaken to explore the influence of single mothers in 

determining children’s eating behaviours (Gonzales et al., 2002). A study by Ziol-Guest et al. 

(2006) investigated food expenditure differences between single and married families, and 

found that single parent households, compared with dual-parent households, allocate a greater 

share of their food budget to alcohol and whole grain food, and a lesser share to fruit, vegetables 

and meat (Ziol-Guest et al., 2006). A longitudinal study examined whether family structure and 

non-resident father involvement influenced children’s food habits. Results indicated that 

children who live with neither of their actual parents are less likely to eat vegetables and more 

likely to display unhealthy eating habits such as skipping breakfast and lunch. The study also 

found that children of non-resident father involvement are less likely to eat vegetables, breakfast 

and lunch (Stewart and Menning, 2009). The Avon Longitudinal Study of Parents and Children 

by North & Emmett, (2000) examined the association between socio-demographic 

characteristics and eating patterns of 3 year old children. The study was designed to measure 

four sets of dietary patterns obtained using factor analysis and their relation to socio-

demographic characteristics. The study found that the ‘junk pattern’ of food consumption 

characterised by a diet based on convenience foods, and the ‘snacks pattern’ characterised by a 

high intake of snack and finger foods, were positively associated with the presence of older 

siblings in the household (North and Emmett, 2000). A study by Lee & Reicks (2003) examined 

the demographic factors associated with milk intake among school girls. The study found that 

the rate of milk intake is negatively correlated with the presence of siblings. This study 

concluded that older children encourage younger children to consume milk (Lee and Reicks, 

2003). A study by Smith et al. (2011) investigated the association between three sets of dietary 

patterns obtained using factor analysis and their relationship with socio-demographic 

characteristics among children at 7 years of age. Results showed that a ‘processed pattern’ of 

food consumption characterised by high fruit, vegetables and non-white bread intake was 

positively associated with the presence of older siblings in the household, and the ‘traditional 

British pattern’ characterised by high meat, vegetables and full-fat milk intake was positively 

associated with the presence of younger siblings in the household (Smith et al., 2011).        
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Peers are also seen to enhance children’s food preferences, dieting, weight control behaviours, 

overweight status and eating behaviours (Salvy et al., 2008b). Results of an explanatory 

experimental study carried out on overweight and non-overweight school-age children reported 

that overweight children when alone consume an average of 144 more kilocalories than when 

accompanied by their peers. On the other hand, normal weight children eating alone consumed 

an average of 163 fewer kilocalories when compared with such children who were eating with 

peers (Salvy et al., 2007a). An experimental study has determined the impact of context when 

eating with peers. The study carried out on 21 normal weight and 18 overweight school-age 

children provided children with absolute access to healthy and unhealthy snack food. Results 

from this study indicated that overweight children eat considerably more than lean children 

when alone, and more when in the presence of peers. This study suggests that the presence of 

peers can increase overweight children's energy intake and also influence healthier food 

selection in overweight children (Salvy et al., 2008a).  

 

There is a growing body of evidence which indicates that members of the “extended family” 

(e.g. grandparents, uncles, aunts and cousins) have an impact in social networks and in the 

performance of tasks associated with child cognitive and emotional development (Wise, 2003) 

(Ahnert and Lamb, 2004) (McDole and Limke, 2008). Very little is known about the 

relationship between spending time with extended family and children’s food choices (Patrick 

and Nicklas, 2005). A study by Keng & Lin, (2005) examined the association between the 

presence of grandparents in the household and expenditure on food away from home. The study 

found that the presence of grandparents in the home is associated with reduced purchasing of 

fast and junk foods. The study suggests that the presence of grandparents can significantly 

determine eating patterns in family households (Keng and Lin, 2005). A study carried out by 

Speirs et al. (2009) revealed that grandmothers’ involvement in daily lifestyle activities has 

been seen to promote fruit and vegetable consumption to grandchildren. The same study also 

indicated that grandmothers shared the task of purchasing nutritious foods with their 

grandchildren (Speirs et al., 2009).  

2.7.2.3 Parenting practice  

 

Parental self-efficacy has been positively associated to significant aspects of home food 

environment such as increase availability of fruit and vegetables in the home and active 

encouragement of children to eat healthy foods (Cullen et al., 2003) (Cullen et al., 2009). Low 

parental self-efficacy means to have limited strategies to promote healthy foods. The children of 

parents with low self-efficacy may therefore have a greater intake of unhealthy foods (Spence et 

al., 2010). An Australian cross-sectional study by Campbell et al. (2010) measured mothers’ 

self-efficacy in influencing food choices and sedentary behaviours for children at ages 1 and 5 

years. The study found that 5-year-old children were more likely to consume more energy-dense 
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food and spend more time watching TV. Results also showed that mothers’ self-efficacy was 

positively associated with fruit and vegetable consumption, and negatively associated with high 

energy food consumption and the limiting of time watching TV in both age groups. The study 

suggests that high self-efficacy among mothers might have a positive influence in reducing 

eating unhealthy food choices at the early stages of life (Campbell et al., 2010). 

There is a growing body of evidence that has demonstrated that food preferences in children 

may be enhanced by role models, specifically parental and peer models (Brug et al., 2008). A 

cross-sectional study by Cullen et al. (2001) examined whether social-environmental factors 

influence fruit, juice and vegetable (FJV) intake in ethnically diverse groups of school children. 

The study revealed a positive association between parental FJV modelling and FJV availability 

at home with children eating the same pattern as their parents. The study also found that 

children’s FJV intake was negatively associated with FJV normative beliefs and expectations 

from peers. The study suggests that parental modelling plays a significant role in promoting FJV 

intake, whereas peers do exert a negative influence on FJV intake (i.e. that eating with peers 

decreases FJV when compared with eating with parents) (Cullen et al., 2001). Tibbs et al. 

(2001) investigated the association between parental modelling of healthy eating behaviours and 

children’s patterns of food intake. Results showed that parental modelling of healthy eating 

behaviours was associated with children high fruit and vegetable intake. The study concluded 

that parental modelling of healthy eating behaviours may have long-term implications for 

promoting healthy food choices to children (Tibbs et al., 2001). A qualitative study by Reimer 

et al. (2004) carried out to measure the association between the stage of changes for fruit and 

vegetable consumption and child-feeding strategies. The changes for fruit and vegetable 

consumption were categorised into 18 stages based on mothers’ reported intake of fruits and 

vegetables. Results indicated that mothers in all stages reported that taste preferences of fruits 

and vegetables were significant for their children’s healthy eating behaviours. The study also 

found that at later stages mothers reported that they used positive modelling strategies related to 

meal planning in order to promote fruit and vegetable intake to their children (Reimer et al., 

2004). A study by Young et al. (2004) examined the association between perceived parental 

behaviours and fruit and vegetable intake among school children. Results of a hierarchical 

multiple regression analysis, after adjusting for self-efficacy and perceived fruit and vegetable 

availability, showed that perceived parental support and parental modelling were positively 

associated with children’s fruit and vegetable intake. The study suggests that perceived parental 

behaviours significantly promoted fruit and vegetable consumption among children (Young et 

al., 2004). A school-based intervention study carried out upon 4 to 11 year old children, 

investigated the association between peer modelling and children’s fruit and vegetable intake. In 

the intervention, researchers employed video adventure stories featuring heroic peers who like 

eating fruits and vegetables at lunch time and snack time. The study found that children’s 

consumption of fruits and vegetables during the intervention at lunchtime and at snack time was 
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high. The study concluded that the peer modelling-based intervention was effective in 

promoting children’s fruits and vegetables intake (Lowe et al., 2004). A study carried out on 11 

year old school children from Belgium-Flanders investigated the relationship between social 

and environmental factors and the frequency of fruit and vegetable intake. The results revealed a 

positive association between modelling behaviours of parents and friends, and children’s fruit 

and vegetable intake (Wind et al., 2006). A study by Kristjansdottir et al. (2006) was carried out 

to identify socio-environmental determinants that would increase fruit and vegetable intake by 

11 year old children. The study found that parents and friends who modelled healthy 

consumption behaviours significantly promoted fruit and vegetable intake among girls more 

than among boys (Kristjansdottir et al., 2006). A cross-sectional study by Van Der Horst et al. 

(2008) aimed at exploring the association between environmental determinants in the school 

environment and children’s eating patterns at 12-15 years of age. The study demonstrated that 

peer modelling is associated with patterns of snack food consumption, in which peer modelling 

tends to increase snack food intake. The same study also found that children engaged in peer 

modelling are more likely to consume soft drinks (Van Der Horst et al., 2008). 

A cross sectional study carried out on 11 year old school children in Iceland investigated the 

environmental determinants of fruit and vegetable consumption. The study demonstrated that 

children’s fruits and vegetables intake is positively correlated with their fathers’ fruit intake 

more than their mothers’. This may be due to the fact that children are modelling their fathers’ 

intake of fruits and vegetables (Kristjansdottir et al., 2009). A study by Hendy et al. (2009) 

measured the dimensions of parents’ mealtime actions to do with feeding their children using 

exploratory and confirmatory analysis. They identified nine dimensions of parent mealtime 

action using exploratory and confirmatory analysis. The study found that parents who have 

showed ‘snack modelling’ mealtime actions were more likely have children who eat snack 

foods (Hendy et al., 2009). A study carried out by Romero et al. (2009) measured the hypothesis 

that peers model girls’ snack food consumption. The study design used a video model delivering 

small and large serving sizes of cookies to underweight and overweight girls. The study found 

that overweight girls consumed considerably larger servings of cookies than non-overweight 

girls. The study concluded that that peer modelling has a positive effect on overweight girls’ 

snack food consumption (Romero et al., 2009). A prospective longitudinal study by Gregory et 

al. (2011) examined whether maternal pressure and modelling of healthy eating in the first year 

of the study predicted children’s fruits, vegetables and sweets intake in the second year of the 

study. The study found that maternal modelling at year 1 predicted high vegetable intake by 

children at year 2, whereas maternal pressure at year 1 predicted low fruit intake by children at 

year 2. The study suggests that maternal modelling of healthy eating promotes healthy eating 

habits among children over time (Gregory et al., 2011).  
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Studies have focused upon the vital role of parents in controlling food environments at home, 

and upon the prevention and treatment of weight problems in children (Muller et al., 2005) 

(Stein et al., 2005). A survey study carried out by Wansink, (2006) demonstrated that parents 

believe that they control an average of 83% of the food that children eat at home (Wansink, 

2006). A review by Savage et al. (2007) has revealed that parental control of feeding practices is 

associated with overeating and poorer self-regulation of energy intake in school children 

(Savage et al., 2007). Forcible feeding practices may have an immediate and positive influence 

on diet, but in the longer term these will negatively influence the development of preferences for 

healthy foods (Vereecken et al., 2004b) (Galloway et al., 2006) (Bante et al., 2008). Studies 

have repeatedly shown the relationship between overfeeding and pressure to eat with 

undesirable nutritional outcomes (Garcia, 2004) (Patrick et al., 2005). Two studies have 

indicated that maternal restriction of children’s access to snack foods is positively correlated 

with children’s perceptions of restriction and their snack food consumption (Fisher and Birch, 

1999) (Fisher and Birch, 2000).  

 

Parental monitoring is another significant aspect of parental feeding practice. It has been 

indicated that when parents monitor food, they make it available to their children and set 

expectations that their children will consume this food (Edlefsen et al., 2008). A cross-sectional 

study by Arredondo et al. (2006) explored whether parenting control styles influence girls’ 

healthy food environment from kindergarten through to the second grade. Results have 

demonstrated that positive parental monitoring and reinforcement of healthy eating are 

positively correlated with girls’ healthy eating. The study also found that parental use of control 

styles was positively associated with girl’s unhealthy eating. The study suggests that 

interventions should be undertaken to encourage parents to use positive monitoring and 

reinforcement for healthy behaviours, and to reduce using controlling styles as it risks 

increasing their daughters’ risk of unhealthy eating (Arredondo et al., 2006). Blissett et al. 

(2006) determined that there is an association between maternal and parental unhealthy eating 

and controlling feeding practices at 12-62 months of age. The study is designed so that mothers 

and fathers were requested to complete an unhealthy eating attitudes questionnaire and a 

validated child feeding questionnaire to measure monitoring, restriction of food intake, and 

pressure to eat. The study found that mothers reported high monitoring of their boys’ and girls’ 

food intake, whereas fathers’ body dissatisfaction was positively associated with monitoring of 

their sons’ food intake (Blissett et al., 2006). A study carried out on 5 year olds investigated the 

association between parenting practices and children’s diet. Parents completed a validated child 

feeding practice questionnaire which included parents monitoring, stimulation and restriction of 

food intake and pressure to eat. Results of linear regression analysis after adjusting for child 

background characteristics (gender, BMI and eating style) and parent background characteristics 

(BMI, education, maternal age, and employment) showed an association between parents’ 
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stimulation and monitoring of a child’s healthy intake with more dietary fibre and lower sugar 

intake. The study also found an association between parents’ restriction of children’s unhealthy 

intake with a higher energy intake (Gubbels et al., 2011).  

 

Parental emotion regulation also plays a significant role in determining children’s food choices 

(Blissett et al., 2010). In the study by Van Strien & Oosterveld, (2008), the Dutch Eating 

Behaviour Questionnaire (DEBQ) was adopted to assess restrained, emotional and external 

eating (e.g. eating in response to the sight or smell of food) by children at 7-12 years of age. The 

questionnaire comprised items related to emotional eating, external eating, restrained eating, and 

lifestyle factors such as skipping breakfast, snacking, physical activity and TV viewing. The 

study design suggested three factor models (Test for sex, Test for BMI status, Test for age) 

performed by means of confirmatory factor analysis. The aim was to investigate whether the 

three factor models were suitable to represent the association between items, and whether it was 

suitable for subsamples by fitting multi-group models (sex, BMI status, age). Results showed 

that the fit measures for the three models and subsamples were satisfactory. The main findings 

of the study were that restrained eating was negatively associated with eating snack foods by 

boys and girls, and with eating breakfast by girls. On the other hand, findings indicated that 

external eating was positively associated with eating snack food and watching TV among boys 

and girls, whereas emotional eating was positively associated with TV viewing in girls and 

computer usage in boys. The study concludes that restrained, emotional and external eating are a 

massive problem among modern children, and is a result of children’s natural responses to 

emotional stress (van Strien and Oosterveld, 2007). A cross-sectional study carried out on 7-12 

year old children measured the association between eating behaviours (external, restrained and 

emotional eating) and parental control of food intake (restriction and pressure to eat). Two 

validated questionnaires were completed by parents in this study, the Dutch Eating Behaviour 

Questionnaire (DEBQ) to assess restrained, emotional and external eating, and the KCFQ 

questionnaire to assess ‘pressure to eat’ and ‘restriction’ of snack food intake. The study found 

that emotional and external eating were positively associated with perceived pressure to eat 

snack food in boys, and negatively associated with perceived restriction to eat the same pattern 

in boys and girls. The study concluded that eating for emotional comfort can be attributed to 

parents’ pressure to eat snack foods (van Strien and Bazelier, 2007). A study by Ashcroft et al. 

(2007) investigated the continuity and stability of eating behaviour on twin children at two time 

points. The study invited mothers of 428 twins to complete a validated Child Eating Behaviour 

Questionnaire (CEBQ) in 1999 and again in 2006. They measured continuity and stability of 

consumption patterns by using correlations and changes in mean scores between the two time 

points. The study found that, over time, stability of emotional overeating and enjoyment of food 

was increased, whereas emotional under-eating decreased. (Ashcroft et al., 2007).   
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There is a growing body of evidence that the punitive behaviour of parents can increase the 

incidence of overweight/obesity, whereas no study to date has sought to discover if there is an 

association between parental punitive behaviour and children’s food choices (Taylor et al., 

2011). On the other hand, parental involvement in daily lifestyle activities is found to improve 

children’s dietary intake (Rhee, 2008) (Hingle et al., 2010). A school-based intervention study 

conducted over three consecutive years by Caballero et all (2003) examined the effectiveness of 

family involvement in daily lifestyle activities as a way of reducing percentage body fat in 

primary school children in grades 3 to 5. Results demonstrated that students in intervention 

schools showed a significantly greater reduction in the percentage of energy from fat when 

compared with students from the control schools. This demonstrates that the intervention 

program targeting family involvement produced significant positive changes to the eating habits 

of children. The study suggests further intervention studies should be undertaken targeting 

family involvement in reducing obesity in children (Caballero et al., 2003). The purpose of the 

study by Lytle et al. (2006) was to assess the influence of the TEENS intervention program in 

increasing the availability and consumption of fruit, vegetables, and lower fat snacks (FVLFS) 

in family homes and school cafeterias, and reduction in the selection of high fat snacks by 

parents at grocery stores. The intervention involved handing out to every student’s parents a 

newsletter which included tip sheets for encouraging the consumption of (FVLFS). Results of 

the study indicated that, compared with parents in the control schools, those in intervention 

schools reported making healthier choices when doing the grocery shopping, and encouraging 

their children to buy healthier foods from school cafeterias. The study concluded that parental 

involvement in daily lifestyle activities promoted children’s healthy food choices (Lytle et al., 

2006). 

  

2.7.2.4 Parenting style 

 

Parenting style establishes the emotional condition of the parent-child relationship, reflecting 

attitudes and begetting an emotional climate wherein parenting practices and behaviour can be 

negotiated and managed (Talib et al., 2011). Parenting styles have been divided into three major 

categories: permissive, authoritarian and authoritative (Rosenkranz and Dzewaltowski, 2008). 

Permissive parents give their children freedom in behaviour and decision making, and they are 

less likely to control the food choices of their children (Dufour, 1997). Authoritarian parents are 

firm, and they are likely to set strict limits for children, and to use punitive and forceful actions 

of enforcement (Dufour, 1997). Authoritative parents are described as warm, firm, and 

accepting of children’s need for autonomy (Steinberg, 2001). 

Research findings have indicated that parenting feeding styles play a significant role in 

determining children’s food choices. A study by Kremers et al. (2003) examined the 
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relationship between parenting feeding style and fruit consumption in school children using 

self-administered questionnaires on parenting style and a validated food frequency questionnaire 

measuring the frequency of fruit consumption during the month prior. Results indicated that 

children’s fruit consumption was positively associated with authoritative and indulgent 

parenting styles, and negatively associated with authoritarian or neglectful parenting styles 

(Kremers et al., 2003). A cross-sectional study by Vereecken and Lea Maes, (2004) investigated 

whether differences in mothers’ food parenting practices by educational level could influence 

2.5-7 year old children’s eating habits. The study design included a validated food frequency 

questionnaire and 3-day food diary to measure children’s eating habits, and the Child Feeding 

Questionnaire (CFQ) to measure parenting practices such as permissiveness, pressure to eat, 

encouragement, verbal praise and using food as a reward. The study design also classified 

mothers’ education level into three categories; vocational secondary education (low), general 

secondary education (middle) and university completion (high). Results showed that mothers 

with a high level of education reported that they frequently consumed fruit and vegetables, 

whereas mothers with a low level of education reported that they frequently consumed soft 

drinks. The study also indicated that a permissive parenting style employed by mothers was 

positively associated with children’s soft drink and snack consumption, and negatively 

associated with children’s vegetable consumption. The study also found that children’s 

vegetable consumption was positively associated with using pressure to eat healthy food, 

whereas children’s snack food consumption was negatively associated with using food as a 

reward (Vereecken et al., 2004b).  

 

Patrick et al. (2005) examined the influences of parenting feeding styles on children’s food 

consumption. Data were collected from 231 African-American and Hispanic caregivers and 

their 3-5 year old school children. The study design involved asking caregivers to complete a 

Caregiver Feeding Styles Questionnaire (CFSQ), which sought information related to various 

aspects of children’s food consumption patterns and authoritarian and authoritative feeding 

styles. Results of multiple regression analysis controlled by child’s gender and BMI, and 

caregiver’s ethnicity, BMI, and education indicated that the availability of fruit and vegetables 

was positively associated with an authoritative feeding style, and negatively associated with an 

authoritarian feeding style. The study also found that children’s vegetable consumption was 

negatively associated with caregivers who exhibited an authoritarian feeding style. The study 

suggests that further intervention studies should be undertaken focusing on the authoritative 

feeding style as a target to promote children’s fruit, vegetables and dairy products intake 

(Patrick et al., 2005). A study by Blissett and Haycraft, (2008) investigated the association 

between parenting styles and parenting feeding practices in a group of mothers and fathers of 

school children using three validated questionnaires completed by parents. The Child Feeding 

Questionnaire (CFQ) included different items measuring parents’ feeding practices (monitoring, 



37 
 

restriction and pressure to eat). The other two questionnaires, the Eating Disorder Inventory-2 

(EDI) which consists of items to assess thinness, bulimia and dissatisfaction, and the Parenting 

Styles and Dimensions Questionnaire (PSDQ) which consists of items measuring three factors; 

authoritative, authoritarian and permissive parenting style. The study found that mothers and 

fathers who exhibited a permissive parenting style monitored children’s unhealthy food intake 

less, and were more likely to use restriction and pressure to eat. The study also found that an 

authoritative parenting style among fathers was positively associated with the total number of 

snack meals eaten by children, and negatively associated with bulimia and body dissatisfaction 

(Blissett and Haycraft, 2008).          

 

A cross-sectional study carried out on 11 year old children examined the association between 

parenting styles, and fruit and vegetable consumption. The study design adopted a validated 

food frequency questionnaire to assess children’s fruit and vegetable consumption. The study 

used a Steinberg instrument to measure parenting styles (Steinberg et al., 1989). The instrument 

provides information about two parenting style dimensions: strictness and involvement. These 

dimensions were combined to approximate the four categorical parenting styles: authoritative 

(the combination of high involvement and high strictness); authoritarian (the combination of 

low involvement and high strictness); indulgent (the combination of high involvement and low 

strictness); and neglectful (the combination of low involvement and low strictness). The study 

indicated a positive association between children’s fruit and vegetable consumption, and 

authoritarian and authoritative parenting styles. The study concluded that general parenting 

styles were positively associated with children’s healthy food choices (De Bourdeaudhuij et al., 

2009). Hoerr et al. (2009) examined the association between parental feeding style and 

children’s eating patterns at dinner time in three ethnic family groups; African-American, 

Hispanic and White. They used a validated and reliable self-administered Caregivers Feeding 

Styles Questionnaire to measure the parental feeding styles (authoritarian and permissive) 

during dinnertime. A 3-day dietary recall was used to assess food intake in several food groups 

for children from 3pm until bedtime. The study found that parents who exhibited a permissive 

style were less likely to have children who consumed fruits, fruit juice, vegetables and dairy 

products, and more likely to have children who consumed high levels of energy-dense food in 

the dinner meal. The study concluded that the permissive parenting style was negatively 

associated with healthy food choices in the time period from 3pm until bedtime (Hoerr et al., 

2009).    

 

2.7.2.5 Parenting stress 

 

Stressful life events may mediate the effect of other influences of the home food environment. 

For example, stress can decrease the quality and frequency of family meals, and alter the degree 
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to which parents monitor and regulate the types of foods purchased and consumed (Oliver and 

Wardle, 1999). A study carried out by Rose, (1999) revealed that food-insufficient households 

are more likely to have experienced recent events that stress household budgets, such as the loss 

of a job, the gaining of a household member or the loss of food stamps (Rose, 1999). Research 

studies have indicated that females are more likely than males to feel comfort from eating snack 

and junk food when stressed (Zellner et al., 2006) (Habhab et al., 2009). There is a growing 

body of evidence that parents who experience stressful life events are more likely to have 

children who consume high calorie foods and limited amounts of fruit and vegetables (Oliver et 

al., 2000).  

 

2.7.2.6 Social support 

 

Social support can be categorized into the support of family, parents and friends. Evidence 

indicates that social support from family, parents and friends, influences children’s eating 

patterns. A study by De Bourdeaudhuij et al. (2005) investigated whether social and 

environmental determinants influence the consumption of fruit and vegetables by children 10-11 

years of age. Data was collected using a validated and reliable food frequency questionnaire to 

assess children’s fruit and vegetable intake, and a self-administrated questionnaire to measure 

social and environmental determinants of fruit and vegetable intake. The study found that 

children’s fruit and vegetable consumption was positively associated with parental 

encouragement and demanding family rule (De Bourdeaudhuij et al., 2005). A descriptive 

correlation design by Frenn et al. (2005) investigated whether determinants in the Health 

Promotion/Transtheoretical Model such as social support predict physical activity and dietary 

behaviours among multi-ethnic families and their children. The study design used the Child and 

Adolescent Activity Log to measure physical activity data, and the Food Habits Questionnaire 

to measure the frequency of consuming high and low-fat foods. The social support scale was 

designed to measure the degree of support from family, friends and classmates concerning 

encouragement to eat healthy foods and complaints about eating dietary fat. The study found 

that Hispanic low-income children received lower social support than African-American 

children to eat fruit, vegetables and low-dietary fat. The study concluded that low family income 

was associated with low support for children’s dietary intake (Frenn et al., 2005). A cross-

sectional study by Jte Velde et al. (2006) investigated differences in environmental determinants 

of fruit and vegetable consumption between Dutch and non-Western ethnic minority school 

children 10-11 years of age. The study design included a self-administered questionnaire 

measuring the frequency of children’s fruit and vegetable intake and potential environmental 

determinants of fruit and vegetable consumption. Results adjusted for gender and mothers’ 

educational levels indicated that the non-Western immigrant girls had significantly greater 
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active encouragement and facilitation by their parents to eat fruit and vegetables and low-fat 

foods than Dutch girls (Jte Velde et al., 2006).  

 

A school based intervention study by Haerens et al. (2007) examined parental support 

influences on children’s dietary intake. The aim of the intervention was to increase the 

consumption of healthy foods, and decrease the consumption of unhealthy foods by making 

better choices about food. The study assigned children to three groups: an intervention group 

with parental support, an intervention group without parental support, and a control group. The 

intervention design included sending newsletters and CDs to all parents, providing information 

on how to change their children’s diet and ensure more healthy dietary behaviours. Children 

were requested to report their dietary intake using a validated food frequency questionnaire to 

measure fruit and fat intake, and a separate frequency questionnaire to measure soft drink 

intake. The study found that compared with the intervention group without parental support and 

a control group, girls in the intervention group had significantly lower fat intake. The study 

suggests that an intervention involving parental support changes girls’ eating behaviour towards 

a less unhealthy diet (Haerens et al., 2007). A cross-sectional study by Stanton et al. (2007) 

examined whether family and friends’ support influences eating behaviours among multi-ethnic 

children. Data was collected using a questionnaire using ten scaled items completed by family 

and friends to do with healthy eating, and a food frequency questionnaire measuring 

demographic characteristics and daily fibre and fat intake. Results of a linear regression analysis 

controlled for demographic characteristics (age, gender and race) indicated a positive 

association between family and friends’ support, and children’s fat and fibre intake (Stanton et 

al., 2007).          

 

A study by Elfhag and Rasmussen (2008) examined eating behaviours and the self-esteem of 

single versus married and cohabiting mothers and their 12 year old children. The study found 

that single mothers had lower levels of fruit and vegetable intake, and lower self-esteem 

compared to married and cohabiting mothers. The study also found that daughters of single 

mothers had higher soft drink intake and lower level of self-worth than the daughters of mothers 

in other categories. The study concludes that poor dietary habits and lower levels of self-esteem 

on account of living with single mothers could be seen in the context of the social disadvantages 

and less social support (Elfhag and Rasmussen, 2008). A study by Salvy et al. (2008) evaluated 

the impact of social context on children’s selection of healthy and unhealthy foods. The study 

found that overweight children consume high levels of energy-dense food more with friends’ 

encouragement than with unfamiliar peers. The study also proved that overweight children 

consume more food with overweight than with non-overweight partners (Salvy et al., 2008a).  
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2.7.2.7 Family eating patterns  

 

Family eating patterns have great potential to influence children’s eating behaviours (Eisenberg 

et al., 2004). Breakfast consumption is considered the most influential factor in the home food 

environment that can improve children’s diets by positively contributing to daily nutrient intake 

(Rampersaud, 2009). Children who eat breakfast make better food choices, such as eating more 

fruit, vegetables, dairy products, or high-fibre/ low-fat foods, and may be less likely to consume 

high-fat or unhealthy snacks (Utter et al., 2007b). A longitudinal study by Affenito et al. (2005) 

examined the relationship between the frequency of eating breakfast with dietary calcium, and 

fibre intake among multi-ethnic 9-10 year old children. Results showed that African-American 

girls consumed breakfast more frequently than White girls, and that frequency of breakfast 

eating declined with age. The study showed that the frequency of eating breakfast was 

associated with higher calcium and fibre intake among African-American girls (Affenito et al., 

2005). A school-based intervention study by Ask et al. (2006) evaluated whether breakfast 

served at school improved children’s dietary intake. The intervention design comprised two 

school classes, one that offered free breakfast every day for four months (intervention) and the 

other that did not offer breakfast (control). Children were requested to complete food frequency 

questionnaires before and after the study. The study showed that boys in the intervention group 

who were offered free breakfast consumed significantly more wholemeal bread, whole fat milk 

and raw vegetables, than girls. The study also found that boys and girls in the control group had 

significantly greater BMIs. The study concluded that breakfast is considered the most influential 

determinant promoting healthy food intake in boys (Ask et al., 2006).      

 

There has been an indicated increase in the number of children who regularly skip breakfast 

(Nicklas et al., 2004). The incidence of skipping breakfast increases as children enter 

adolescence (Rampersaud et al., 2005) (Delva et al., 2006), and girls tend to skip breakfast more 

often than boys (Zapata et al., 2008) (Timlin et al., 2008). A cross-sectional study involving 846 

inner-city high school children indicated that 57% of students reported skipping breakfast on the 

day of the survey. Results also showed that more girls than boys skipped breakfast, 64% of 

breakfast-skippers noted a lack of time, and 28% affirmed that they could not eat early in the 

morning (Sweeney and Horishita, 2005). There is growing body of evidence indicating that 

skipping breakfast is a strong predictor of overweight and obesity (Utter et al., 2007b). Results 

of a study on children 44 and 56 months of age in Canada indicated that 8.8% of preschool 

children who skipped breakfast are overweight, and 14.3% are obese. This study concluded that 

encouraging breakfast consumption among pre-school children, particularly targeting families 

of low socio-economic status, could potentially help in the prevention of childhood obesity 

(Dubois et al., 2006). A longitudinal study carried out by Albertson et al. (2007) demonstrated 

that children who eat breakfast more regularly had lower BMIs when compared with those who 
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eat breakfast less often. This study suggests that programs to address overweight children 

should emphasize the crucial nature of eating breakfast regularly (Albertson et al., 2007).  

 

2.7.2.8 Parental fruit and vegetable consumption 

 

Parental fruit and vegetable consumption plays a significant role in shaping children’s food 

choices (Zeinstra et al., 2009). A review by Blanchette & Brug, (2005) revealed that parental 

fruit and vegetable consumption is considered to be a strong determinant of children’s fruit and 

vegetable consumption (Blanchette and Brug, 2005). A study by Zeinstra et al. (2009) examined 

the relationship between child-feeding strategies and children’s fruit and vegetable intake at 4-

12 years of age. The study design included using two questionnaires, a food frequency 

questionnaire to measure fruit and vegetable intake of parents and children, and a child feeding 

questionnaire to determine child-feeding strategies. Findings indicated a positive association 

between pressure to eat fruits and vegetable and children’s fruit and vegetable intake. The study 

also found that parental fruit and vegetable intake was positively associated with children’s fruit 

and vegetable intake. The study concluded that parental intake and pressure to eat fruit and 

vegetables were identified as powerful strategies to stimulate children’s fruit and vegetable 

intake (Zeinstra et al., 2009). A cross-sectional study by Kristjansdottir et al. (2009) measured 

children's (11 year olds) self-reported determinants of fruit and vegetable intake as well as 

parents’ self-reported determinants of fruit and vegetable intake. The study design consisted of a 

self-administered questionnaire developed for children and parents to measure determinants of 

fruit and vegetable intake. The study found that girls and their parents reported a high 

availability and accessibility of fruit at home. Results also indicated a positive association 

between the fruit intake of fathers, and the fruit intake of their children. The study concluded 

that fathers’ fruit intake has a stronger modelling effect on their children than mothers’ fruit 

intake (Kristjansdottir et al., 2009).   

Hart et al. (2010) examined whether an association between mothers’ food intake and children’s 

food intake starts during the early years of children’s lives. The study design was comprised of 

African American mothers and their 6-18 month old children, and involved completing a 

validated and reliable food frequency questionnaire to measure mothers’ and children’s food 

intake. The study found that children’s fruit and vegetable intake was positively associated with 

maternal intake of the same patterns. The study concluded that increased maternal fruit and 

vegetable intake enhanced healthy eating behaviours early on in children’s lives (Hart et al., 

2010). An Australian study by Hall et al. (2011) examined the associations between fathers’ and 

children’s fruit and vegetable intake. The study consisted of 50 overweight fathers and their 

primary school-age children. Dietary data from fathers and children was collected using a 

validated food frequency questionnaire. Spearman's rank order correlations were applied to 
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measure the strength of the association between fathers’ and children’s fruit and vegetable 

intake. The study found that fathers’ fruit intake was positively associated with children’s fruit 

intake. The study suggest that fathers’ fruit intake should be considered a potential strategy to 

improve children’s healthy eating habits (Hall et al., 2011).    

A study by Vanhala et al. (2011) investigated the predictors of fruit, berries and vegetable 

(FBV) consumption among 8 year old normal-weight and overweight children, and their 

parents. Dietary data of parents and children were collected using a food frequency 

questionnaire to assess parents’ and children’s FBV intake and children’s FBV preferences. The 

study found that overweight children eat FBV less frequently than normal-weight children and 

their parents. Results of a multiple linear regression showed that, in both normal-weight and 

overweight children, mothers’ and fathers’ FBV consumption was positively associated with 

children’s preference for eating vegetables and children’s actual consumption of FBV. The 

study suggests that the importance of parental modelling as a predictor of children’s fruit, 

berries and vegetable consumption should be better highlighted to parents (Vanhala et al., 

2011). Raynor et al. (2011) investigated the impact of parents’ intake, and children's and 

parents' liking of foods, on overweight/obese children’s dietary intake at 4-9 years of age. Data 

were collected using the food frequency questionnaire and a 3-day food record. The study found 

that after controlling for demographic and anthropometric variables, parents’ fruit and vegetable 

intake was positively related to children’s consumption according to the same pattern. The study 

also found that children’s vegetable intake was positively associated with children’s liking of 

vegetables (Raynor et al., 2011). A study carried out on 2-5 year olds examined the influence of 

maternal dietary intake upon children’s intake of core foods (fruit and vegetables). The study 

found that children’s intake of core foods was positively associated with maternal intake. The 

study suggests that maternal intake has a great influence in promoting a healthy food intake to 

children (McGowan et al., 2012).   

2.7.2.9 Food insecurity  

 

Food insecurity is the restricted availability of nutritionally adequate foods, and is strongly 

related to poverty and obesity (Meyers et al., 2006). Children in families with poor food security 

have a higher likelihood of poor health and obesity, lower quality of life and poorer physical 

activity (Casey et al., 2006). Work by Casey et al. (2009) concerning children 3 to 17 years of 

age revealed that there is an association between being at risk of obesity and household food 

insecurity. This study also showed that food-insecure children living below the poverty level are 

more likely to be above the 85th percentile in BMI (Casey et al., 2006).  

 

Studies have repeatedly shown that children living in food insecure households are likely to 

have a higher intake of energy-dense foods, and lower intake of fruit, vegetables, dairy products 
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and breakfast. A cross-sectional study carried out on 5-12 year old Hispanic children examined 

the association between food insecurity and fruit and vegetable intake. The study design asked 

parents to complete validated self-administered questionnaires measuring food insecurity and 

children’s fruit and vegetable intake. The study revealed a negative association between high 

food insecurity and children’s fruit and vegetable intake. The study suggests that intervention 

studies should be undertaken targeting Hispanic children in order to promote fruit and vegetable 

intake at home (Dave et al., 2009). A cross-sectional study by Rosas et al. (2009) investigated 

the association between food insecurity and dietary intake among 5 year old Mexican immigrant 

children in California and Mexico. The study design asked mothers to complete a US 

Department of Agriculture Food Security Scale to measure food insecurity, and a food 

frequency questionnaire to measure dietary intake. Results indicated that one-third of 

Californian mothers and two-thirds of Mexican mothers reported low food security in the past 

12 months. The study also found that children who experienced food insecurity in the US 

consumed more snacks, sweets and fat, whereas children who experienced food insecurity in 

Mexico consumed low dairy products and carbohydrates (Rosas et al., 2009).  

  

A prospective longitudinal study by Pilgrim et al. (2011) investigated the differences in dietary 

intake and reported differences in health between children living in food secure families and 

those living in food insecure families. The study adopted from the Southampton Women’s 

Survey comprising 3000 women, and was designed to collect information in 2002 and was 

followed up in 2006 when children become 3 years of age. The study design used the 

Household Food Security Scale to measure food insecurity, and a food frequency questionnaire 

to measure dietary intake. The study found that, over time, children at 3 years of age who lived 

in food insecure families were more likely to have mothers with poor health, a high 

consumption of chips and low consumption of vegetables (Pilgrim et al., 2011). A study by 

Khan et al. (2011) examined the relationship between food insecurity and consumption of 

school breakfast, participation in exercise and BMI at 10-14 years of age. A self-administrated 

survey comprising 23 items was used to assess demographic characteristics, along with the 

Food Security Scale. The study found that children in food insecure households were less likely 

to have eaten breakfast at the time of filling in the survey, and were less likely to be physically 

active (Khan et al., 2011).   

  

2.7.3 Socioeconomic factors 

 

Socioeconomic factors are generally measured by parental education, income and work status 

which has a confirmed influence on dietary choices, nutritional outcomes and obesity 

(Drewnowski and Darmon, 2005) (Finkelstein et al., 2005). The below sections address the 

impact of economic environment on children’s food intake. 
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2.7.3.1 Level of parental education  

 

The level of parents’ education appears to have significant effects on the health outcomes of 

their children. (Lindeboom et al., 2009). Parental education level may have an impact on the 

home food environment via socioeconomic status, parenting skills, nutritional knowledge and 

the level of priority granted to nutrition within the household (Rosenkranz and Dzewaltowski, 

2008). Previous research findings reveal that children’s food choices were influenced by the 

extent of their parents’ education. A study by Vereecken et al. (2004) examined the association 

between parental education level and lifestyle behaviours in school children. The study found 

that children of low parental education levels reported low healthy food habits (i.e. eating fruit 

and vegetables every day), high soft drink intake, more TV watching and less regular brushing 

of teeth. The study concluded that a low parental education level is associated with unhealthy 

lifestyle behaviours (Vereecken et al., 2004b). A cross-sectional study by Northstone and 

Emmett, (2005) examined three sets of dietary patterns obtained using factor analysis and their 

relationship to socio-demographic characteristics in 4 and 7 year old children. The study found 

that, at both ages, children of mothers with low levels of education were more likely to follow a 

pattern of junk food consumption (high fat and sugar content, processed and convenience 

foods), and those of mothers with high levels of education were more likely to follow health 

conscious patterns of consumption (vegetarian style foods, rice, pasta, salad and fruit). A study 

carried out on 2515 mothers and their toddlers revealed that there is a positive relationship 

between mothers’ completion of a college education and lower consumption of sweets. This 

study reports that the percentage of children who consume no sweetened drinks was 11 times 

greater among the children of mothers who had completed a college education (49.5%) 

compared with mothers who had no high school degree (4.3%) (Hendricks et al., 2006).  

 

A study by Colapinto et al. (2007) investigated the determinants of children’s large portion size 

food choices among fifth grade school children. Children were requested to complete the 

Harvard Youth Adolescent Food Frequency Questionnaire to assess the portion sizes of the 

following foods that they usually ate: french fries; meat, fish, or chicken; cooked vegetables; 

and potato chips. A survey asking for information about parents’ education and income was 

completed by parents. The study found that children of parents with high levels of education 

were more likely to chose smaller portions of potato chips and french fries and larger portions 

of vegetables (Colapinto et al., 2007). A study examining the association between socio-

economic indicators and dietary intake was carried out on 2 year old German children. The 

study design involved completing a semi-quantitative food-frequency questionnaire by parents, 

which asked questions about parental socio-economic status and children’s dietary intake. 

Results indicate that children of parents with low levels of education and income were less 

likely to consume fresh fruit, cooked vegetables, milk and olive oil. The study suggests that 
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intervention studies should be implemented targeting polices to promote children’s healthy food 

choices on this basis (Sausenthaler et al., 2007). A study carried out on 6 year old children by 

Stenhammar et al. (2007) examined parents’ reports of the desired frequency of children’s food 

intake with respect to different levels of their own educational background. The study design 

includes a questionnaire completed by parents, divided into four parts: demographic 

characteristics, parents’ reported practices of children’s food consumption, parents’ reports of 

children’s physical activity and desired support for parents to give their children healthy food 

choices. The study found that parents with a college degree reported higher levels of fruit, 

vegetable and milk consumption by their children, and higher levels of physical activity by their 

children than parents with only a high school education. The study also found that parents with 

a college degree desired their children had breakfast, lunch and dinner meals frequently during 

the week (Stenhammar et al., 2007).      

     

A study by Jones et al. (2010) examined socio-demographic characteristics associated with fruit 

and vegetable consumption among 7 year old children. The study found that children of mothers 

with high levels of educational achievement consumed more fruit and vegetables than children 

of mothers with only a school education (Jones et al., 2010). Overby et al. (2011) investigated 

whether parental education level influenced changed children’s meal patterns in a study 

conducted between 2001 and 2008. The study design at both times included a questionnaire 

completed by children, explaining whether they had eaten breakfast, lunch, dinner or supper in 

the day prior. A separate questionnaire completed by parents at both times enquired after their 

level of education. Results showed that higher levels of parental education were positively 

associated with breakfast consumption over time (Overby et al., 2011).  

 

2.7.3.2 Level of parental income 

 

Parental income level appears to be a key determinant of many health  outcomes (Gupta et al., 

2007). Parents with lower levels of income have poorer diets and more diet-related diseases, and 

higher levels of obesity and overweight (Gundersen et al., 2008). The last National Nutrition 

Survey conducted between 1999 and 2002 provides representative data on the prevalence of 

obesity in the United States. That data showed that the prevalence of obesity among adults 

living in poverty is 26%, compared with only 20% in the highest income brackets (Kant and 

Graubard, 2007). Many chronic obesity-related diseases are associated with low-income groups, 

including type 2 diabetes, cardiovascular disease, osteoporosis, and cancer (Robbins et al., 

2005). 

 

The price of any food strongly influences the likelihood of those foods being present either in 

the home or outside home. Price also explains consumption patterns and obesity rates, as high-
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energy dense foods are often less expensive. Findings from a dataset assembled in France 

demonstrated that less healthful food, such as energy-dense foods made from refined grains, 

sugars, and fats costs less than healthful food such as lean meats, fish, fruit and vegetables 

(Drewnowski and Darmon, 2005). The budgetary and time costs of arranging healthy foods are 

considered an additional barrier to good nutrition for low-income groups. Generally, nutrient-

dense foods such as fruit, vegetables and whole grains cost more than foods that are higher in 

energy (Jetter and Cassady, 2006). Research findings suggest that food costs are an impediment 

to increasing consumption of nutrient dense foods (Ard et al., 2007). Members of low income 

groups often select lower-cost, energy-dense foods to meet their energy needs and prevent 

hunger when their food budgets are limited (Stewart and Blisard, 2006).  

 

Research evidence has reported disparities between socioeconomic groups in terms of their 

recommended food and micronutrient intake among children (Kranz et al., 2008). Although 

food support programs improve the diets of the poorest individuals, inequalities remain. These 

inequalities result from many factors, such as economic barriers to the purchase of food, and 

neighbourhood and geographic differences in the availability of healthy foods (Kranz et al., 

2008). Regardless of some discrepancies, studies have shown that children of parents with low-

income levels consume fewer fruits and vegetables (Sausenthaler et al., 2007) (Svastisalee et al., 

2012), milk and meats (Vijayapushpam et al., 2003) (Turin et al., 2007) and are less likely to eat 

breakfast (Dubois et al., 2006). On the other hand, the diets of children with low-income parents 

tend to be more energy dense (Xie et al., 2003).  

2.7.3.3 Parental work status  

 

Parental work status also plays a significant role in shaping children’s food choices (Devine et 

al., 2006). A review by French et al. (2001) revealed that mothers who work may give priority 

to convenience in food choices, as time pressures have an impact on the foods prepared in their 

home environment (French et al., 2001). A cross-sectional study carried out on 10-11 year old 

children examined the associations between a family’s socioeconomic status and children’s food 

intake. The study design used a food frequency questionnaire including questions related to 

meal patterns and socio-demographic characteristics completed by parents and children. The 

study indicates that children of mothers who work in full-time jobs consumed fewer vegetables 

and more butter and high-fat milk than children of non-working mothers. The study concluded 

that mothers’ full-time employment was positively associated with children’s healthy food 

choices (Haapalahti et al., 2003).       

 

A report by Crepinsek and Burstein, (2007) focuses on factors related to indirect nutrition-

related outcomes such as household food acquisition, children’s food group intake, children's 

physical activity and participation in lifestyle activities. The report indicates that working 
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mothers had less participation in meal planning, food preparation and shopping than non-

working mothers. The report also showed that working mothers have children who are more 

likely to skip breakfast, spend more time watching TV, consume takeaway meals and who are at 

a higher risk of obesity (Crepinsek and Burstein, 2007). Cawlery & Liu, (2007) also indicated 

that working mothers have less time to prepare food at home and therefore purchase ready-to-

cook or cooked meals more frequently. The same study also reported that working mothers do 

not have as much time to dine with their children which leads to unchecked eating habits in their 

children (Cawley and Liu, 2007). A study by Gaina et al. (2009) carried out on 12-13 year old 

children examined the associations between mothers’ employment status and children’s eating 

habits. The study indicated a positive association between the full-time employment of mothers 

and the consumption of high-energy dense foods and the skipping of dinner. The study also 

found that children of mothers who are employed full time were more likely to be obese, when 

compared with mothers who are employed part-time or not employed (Gaina et al., 2009). A 

longitudinal study adapted from the Longitudinal Study of Australian children examined the 

extent to which mothers are engaged in paid work determines children’s snack food 

consumption and lifestyle behaviours at 4-5 and 6-7 years of age. Foods regarded as 

nutritionally poor are regarded as ‘snack foods’ which include ‘sweet drinks’ ‘potato chips or 

savoury snacks’, ‘biscuits, donuts, cake, pie or chocolate’. The study found that, at both ages, a 

positive association existed between longer hours of maternal employment and children’s snack 

food intake. The study also found that compared to children of mothers who not employed or 

who worked full-time, those children whose mothers worked in part-time jobs were less likely 

to be overweight and watch TV (Brown et al., 2010).        

 

2.7.4 Physiological factors  

 

Physiological factors such as a child’s BMI, parental BMI and parental physical activity are 

considered significant determinants of children’s food choices. Studies have repeatedly shown 

that overweight/obese children are less likely to consume fruit, vegetables, and full-fat milk. A 

cross-sectional study by Acharya et al. (2011) examined determinants of child body mass index 

among children of various ethnicities. Dietary data were collected using three 24-hour dietary 

recalls, block food frequency questionnaires, and height and weight were measured using 

standardized protocols. The study found that children’s BMI among Black, Hispanic and White 

populations was negatively associated with fruit intake, and positively associated with intake of 

sweetened beverages. The study suggests that interventions should be undertaken that promote 

healthy food choices which could have impact in tackling overweight and obesity (Acharya et 

al., 2011). A study by Miller et al. (2011) invisigated the associations between children’s fruit 

and vegetble intake and weight status among 5-6 year old children. Results revealed that 

compared with normal weight children, those who are overweight/obese consumed fewer fruits 
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and vegetables. The study suggests that attention should be given to promoting a higher intake 

of fruits and vegetables to children during the early years of their lives, which could help with 

child weight management (Miller et al., 2011). A study carried out on 7 year old school children 

investigated the association between child’s BMI and the consumption of full and low fat milk. 

Anthropometric measurement and food frequency questionnaires including questions related to 

children’s eating habits and physical activity were completed by participants. The study found 

that child’s BMI was negatively associated with the consumption of full-fat milk. On the other 

hand, the study found that child’s BMI was positively associated with the consumption of low-

fat milk (Braunerova et al., 2010).  

  

There is a growing body of evidence which indicates that breakfast consumption is negatively 

associated with childhood obesity (Thompson-McCormick et al., 2010). Dubois et al. (2006) 

conducted a study on 1549 children, which examined the relationship between overweight and 

eating breakfast at 4.5 years of age. Data was collected using nutritional interviews with each 

child’s parent about the breakfast consumption of the child. Anthropometric measurment 

examining height and weight was performed by a trained nutritionist. The study found that 

children who are overweight at 4.5 years of age were less likely to eat breakfast every day. The 

study suggests public policy measures should be implemented aimed at encouraging breakfast 

consumption during the early years of children’s lives, which could potentially help in tackling 

obesity among children (Dubois et al., 2006). A longitudinal study by Albertson et al. (2007) 

described the pattern of eating breakfast and examined it with BMI correlates at 9 years up to 

age 19 years. Dietary data was collected using three-day food records gathered by visting the 

study participants annually, from age 9 to age 19. The study found that compared with girls who 

eat breakfast less often, those who eat breakfast most often at 9 years had a lower BMI at age 19 

years (Albertson et al., 2007). A cross-sectional study adopted from the National Health and 

Nutrition Examination survey (1999-2006) measured the association between the act of 

skipping breakfast and the consumption of ready-to-eat cereals (RTE) with weight status at 9 to 

13 years of age. Nutrient intake was measured using a 24-hour dietary recall, and breakfast 

consumption was self-reported. Obesity was measured as a body mass index (BMI) above the 

95th percentile. Results showed that RTE consumers had higher intakes of dietary fiber and 

several micronutrients and lower intakes of carbohydrate and total fat. The study also found that 

children who skipped breakfast had higher BMIs compared with RTE consumers (Deshmukh-

Taskar et al., 2010). In the study by Antonogeorgos et al (2011) carried out on 10-12 year old 

boys invistigated whether meal frequency and breakfast consumption interact with childhood 

obesity. The study design used a food frequency questioinnaire to assess meal frequency and 

breakfast consumption. Body mass index was measured in order to classify children into 

categories of overweight or obesity according to the International Obesity Task Force 
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classification. The study found that boys who consumed three meals and breakfast daily were 

less likely to be obese (Antonogeorgos et al., 2011).   

  

Research evidence had indicated a positive association between consuming high quantities of 

energy-dense foods and overweight and obesity among children. The study by Triches and 

Giugliani, (2005) of school children examined the association between eating habits and 

obesity. Eating habits were measured using a self-administrated questionnaire, and obesity was 

assessd as a body mass index (BMI) above the 95th percentile according to the National Centre 

for Health Statistics (NCHS). The study found that obesity among school children was 

positively associated with unhealthy eating habits (Triches and Giugliani, 2005). An Australian 

study by Macfarlane et al. (2009) invistigated whether consumption of energy-dense food at 

home and away from home was cross-sectionally and longitudinally associated with body mass 

index. A food frequency questionnaire was completed by parents to measure children’s dietary 

habits in 2002/03 and 2006. Body mass index was calculated from assessed weight and height. 

The study found that, cross-sectionally, children who frequently consumed fast food at home 

and away from home had higher odds of being overweight. Longitudinally, the study found that 

children who consume breakfast less frequently were more likely to be overweight (Macfarlane 

et al., 2009). A study by Zurriaga et al. (2011) examined the relationship between dietary 

behaviours and obesity among children at 2-14 years of age. The study found that obese 

children were significantly more likey to consume sweet and soft drinks two or more times per 

week (Zurriaga et al., 2011). 

 

Previous research findings have revealed that if one of a child’s parents is obese/overweight, 

then there is a high probability that the child will be the same, not only in his/her childhood but 

also in his/her adulthood (Johannsen et al., 2006) (Thibault et al., 2010). On the other hand, 

little evidence has investigated the association between parental BMI and children’s over-eating 

habits. Wardle et al. (2001) indicate that if the parents of children are themselves 

obese/overweight, then there is a higher likelihood that their children may be consuming less 

fruit and vegetables and more energy-dense foods (Wardle et al., 2001).  

Evidence has suggested that parental lifestyle factors such as physical activity behaviours play a 

significant role in the development of children’s food choices (Benton, 2004). A study carried 

out by Boreham & Riddoch, (2001) confirmed that healthy parental lifestyles, including more 

physical activity and exercise, coupled with higher levels of fruit and vegetable intake, leads to 

lower levels of obesity, and has positive effects on the health of children (Boreham and 

Riddoch, 2001). Evidence also indicates a positive association between parental physical 

activity modelling and children's fruit and vegetable intake (Pearson et al., 2009b). 
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2.8 CONCEPTUAL FRAMEWORK 
 

In this section I will demonstrate the use of a promising Social Cognitive Theory (SCT), and 

how it has been utilized in interventions designed to improve food group intake among children. 

One study has described elements of SCT related to fruit and vegetable intake in detail (Gaines 

and Turner, 2009), however, none have applied the SCT. This study expands this work to 

include all food groups, since the complexity of how diet has an impact on health is related to 

the whole diet rather than individual food groups. 

 

2.8.1 Social cognitive theory 

 
 
Social cognitive theory is a series of actions that combine cognitive, emotional, and 

environmental influences to obtain, improve, or make changes in one's knowledge, skills and 

values. Social cognitive theory highlights a large difference between an individual's attitude to 

be morally competent and to morally perform. Moral competence is the progress of cognitive-

sensory processes, and the person’s awareness of what is right or wrong. On the other hand, 

moral performance is altered by the possible rewards and inducements to act a certain way. The 

relationship between these multiple factors gives even more understanding to the complex 

concept that is called morality. In addition, social cognitive theory assumes that learning will 

most likely happen if there is a close relationship between the observer and the model, which is 

a crucial set of primary determinants of human motivation, action and affect (Bandura, 1986). 

SCT includes determinants like taste preferences, knowledge, attitudes, self-efficacy, modelling, 

active encouragement, food availability at home, food availability at school, socioeconomic 

status and prevalence of TV/advertisements. Constructs are defined below and in Table 2.1. 

Figure 2.1, illustrates the conceptual framework predicting children’s food choices based on 

social cognitive theory. 

Table 2.1 Utilization of social cognitive theory constructs that predict children’s food choices 

Construct Definition Application 
Taste Preferences Taste preferences such as liking for sweet 

tastes, and dislike for bitter tastes is the 
initial determinant of food choices. 

Sensory responses to taste, smell, and 
texture of foods. 

Knowledge Skills obtained by a child through 
education; the theoretical or practical 

understanding of a food choice. 

The association between food and 
health is a prerequisite of the 

evaluation of dietary behaviour; 
knowledge of healthier alternatives is 

necessary to correct behaviour. 
Attitude A response to a prior stimulus or attitude 

object. 
Attitude to different food groups, 

health, behaviour and belief. 
Self-efficacy Beliefs about capabilities of a 

person/people to perform specific 
Clear, targeted messages; role playing 

for asking skills; enhancing 

http://www.answers.com/topic/identification
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behaviours in specific situations. 
 

 
 

preparation skills; use of recognizable 
or relatable role models; approach 
behaviour change in small steps to 

ensure success   
Modelling To make or construct a model of other 

behaviour 
Parent, peer, friend  

Active 
encouragement 

The act of giving support to someone. Parental support, friend support, family 
support and social support. 

Availability at Home The availability of foods at home. Descriptions of what food is 
available within and external to the 

home, to 
include descriptions of the attitudes 

and beliefs 
which may influence children’s food 

choices, and mealtime structure. 
Availability at 

School 
The availability of foods at school Food purchased, nutrition programs. 

Socioeconomic 
status 

An economic term used to express the total 
measure of a person's work experience and 

social position 

Education, health, diet related disease, 
poor diet. 

TV/Advertisement A form of communication used to influence 
people’s behaviour. 

Media coverage of food advertising 
and possible health implications 

(Gaines and Turner, 2009)  
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Figure 2.1 Conceptual framework to predict children’s food choices based on social cognitive theory 
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2.8.1.1 Influence of psychosocial determinants on food intake based on SCT 

 
Concerning children’s food intake, social cognitive theory has been applied in many 

intervention studies. For fruit and vegetable consumption, an SCT model predicting fruit and 

vegetable consumption revealed that the availability of fruit and vegetables at school and at 

home was the primary predictor of fruit and vegetable consumption, followed by social support 

(Corwin et al., 1999). A study carried out by Cullen et al. (2000) indicated that fruit, vegetable 

and juice consumption were predicted by parental modelling, peer normative beliefs and fruit 

and vegetable availability at home (Cullen et al., 2000b). An SCT model predicting fruit, 

vegetable and juice consumption indicated that availability was the primary predictor of 

consumption among boys. On the other hand, accessibility of fruit, vegetables and juice FVJ 

was a stronger predictor of consumption among girls (Cullen et al., 2003). The components of 

the SCT model predicted that behavioural skills, preferences and accessibility would influence 

fruit and vegetable consumption, but the modelling was weak (Bere and Klepp, 2004) (Bere and 

Klepp, 2005). A study carried out by Young et al. (2004) demonstrated that perceived fruit and 

vegetable availability was the strongest predictor for fruit and vegetable consumption, followed 

by self-efficacy, and perceived parental behaviour (perceived parental modelling, parental 

support and parental control) (Young et al., 2004).   

There is growing body of evidence indicating that excessive amounts of high-fat snacks and 

high caloric food consumption places school children at risk of obesity and chronic disease 

(Van Hook and Altman, 2012). It is therefore important to know how to modify children’s diet 

and eating behaviours. Social cognitive theory (SCT) provides a theoretical framework for 

understanding and describing the multiple influences that have an impact on children’s food 

behaviours. Results from a study carried out on fourth and sixth grade school children in Taiwan 

revealed that healthy and unhealthy snack food consumption was significantly predicted by 

parental intake, children’s preferences and availability at home. This concludes that SCT 

supports the results that a positive family food environment is crucial for improving children’s 

diet quality. Furthermore, availability at home and parents’ modelling play important roles for 

school children’s snack intake (Hang et al., 2007). A study carried out by Buijzen et al. (2008) 

proposes that modelled behaviours, such as eating portrayed in commercials, will lead to similar 

behaviours among viewers. Therefore, SCT elucidates upon responses to a wide category of 

exemplified products, rather than only the unique brands. This concludes that advertising 

exposure may increase consumption of energy-dense products and may increase overall food 

consumption (Buijzen et al., 2008). 

Results of a study on 2529 school children 12 to 15 years of age carried out in Victoria, 

Australia showed that the availability of energy-dense snacks and fast food at home were 

predicted by socio-economic variations. This study also proved that children of higher SES 
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families had slightly lower levels of peer support, and this lack of support consequently 

predicted higher consumption of energy-dense snacks. This suggests that social cognitive theory 

supports a useful framework for understanding socioeconomic variations in children’s diet and 

might guide public health programmes concerned with improving the nutrition of those children 

experiencing socio-economic disadvantage (Ball et al., 2009). A pilot intervention study carried 

out on children 8 to 10 years of age indicated that knowledge about the poor nutritional qualities 

of sweetened beverages was a good predictor of decreased consumption. Results showed that 

girls in the active intervention group, based on SCT, reduced their consumption of sweetened 

beverages by 34% (Beech et al., 2003). A study carried out by Greenberg et al. (2009) using 

SCT demonstrated that problematic food (defined as oils, solid fats, and foods with added 

sugars) consumption among children was more strongly predicted by time spent watching TV. 

In conclusion, social cognitive theory argues that viewers are influenced by learning and 

modelling behaviours (Greenberg et al., 2009). 

An SCT model has revealed that self-efficacy is the primary predictor of decreased fast food 

consumption (Corwin et al., 1999). An intervention study carried out on 303 African-American 

children indicated that there was a significant correlation between self-efficacy and fast food 

consumption (Sherrill-Mittleman et al., 2009). An intervention study carried out on 76 Chinese 

American children revealed that the SCT intervention had a significant effect on knowledge and 

self-efficacy in decreasing fast food consumption and increasing vegetable and fruit intake. This 

concludes that SCT can be adapted for children who are at high risk of overweight and obesity 

and have limited access to programs that promote healthy lifestyles (Lien et al., 2002). A Girls 

health Enrichment Multi-site Studies (GEMS) intervention study carried out by Sherrill-

Mittleman et al. (2009) revealed that there was a significant correlation between the self-

efficacy of healthy eating and lower intake of energy. This concludes that the GEMS 

interventions based on SCT can help to prevent obesity and overweight among children 

(Sherrill-Mittleman et al., 2009). 

An intervention study carried out in four schools in Minnesota, USA involved school menu 

modification, and educational approaches to healthy foods through classroom and parental 

association. Results showed that the selection of bread and cereals was strongly predicted by 

children’s preferences for them and their availability at school. This suggests that the whole 

grain foods available at schools should taste good, and their consumption should be supported 

through sampling and peer influence (Burgess-Champoux et al., 2008b). An intervention study 

based on SCT revealed that the availability of whole grain food at home was the primary 

predictor of consumption (Burgess-Champoux et al., 2008a). A study carried out by Powers et 

al. (2005) revealed that dairy product consumption within an intervention group of school 

children was predicted by knowledge of recommendations. This suggests that nutrition 

education programs can improve dietary behaviour in children (Powers et al., 2005). A 
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continuing study carried out by Thompson et al. (2007) demonstrated that milk consumption 

among fifth grade school children was predicted by self-efficacy (Thompson et al., 2007).  

An intervention study carried out on 104 school children in the USA demonstrated that SCT is a 

persuasive model which investigates the influential constructs of health behaviour. Results 

indicated that school children are responsive to nutrition interventions, showing great 

confidence in their ability to choose more healthful foods. This concludes that children, 

especially overweight children, demonstrate interest in nutrition interventions, with significant 

improvements in dietary self-efficacy (Rinderknecht and Smith, 2004). Findings from an 

intervention study carried out by Shariff et al. (2008) indicated that nutrition education 

interventions based on SCT generated significant improvements in nutrition knowledge, 

attitudes and practices among primary school children. This concludes that nutrition knowledge, 

attitudes and practices are necessary for the acquisition of healthful dietary behaviours and 

consequently in the improvement of diet quality (Shariff et al., 2008).  

The interventions reviewed based on SCT represent efforts to increase fruit, vegetable, juice, 

whole grain and dairy product intake, and to decrease excessive amounts of high-fat snacks and 

high caloric food consumption. Social cognitive theory interventions are summarized in 

Appendix 1.  

2.9 CONCLUSION 
 

The aim of the study provides significant impetus to identify the determinants of food choices 

and to develop effective ways to provide food guidance for children to enhance their health. The 

literature focused on factors which influence food choice on a number of levels including 

personal determinants, family home entertainment environment, socio-cultural environment, 

economic environment and physiological factors. The literature also formulated a clear 

conceptual framework based on social cognitive theory to justify the selection of psychosocial 

variables which have an impact upon children’s food choices. Literature examining 

relationships between factors included in the LSAC database (e.g. social emotional 

competencies, intention towards social behaviours, presence of biological fathers, grandparents 

in the home, and support from parents) and children’s food choices is scarce. It is suggested that 

these issues need to be highlighted through other research approaches.   
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3 CHAPTER THREE- METHODOLOGY 

 
 
Chapter three describes the study methodology. First, background information on the 

longitudinal study of Australian children is outlined, including information on the study design. 

Following this, the longitudinal study of Australian children, variables of psychosocial 

determinants and food choices is described including the outlined hypotheses, instruments and 

data collection methods. The strategies for data analysis, with respect to each of the research 

questions, are detailed. This chapter also outlines ethical considerations involved in the study.  

 

3.1 STUDY DESIGN 
 
A cross-sectional, longitudinal study was designed to identify the psychosocial determinants 

that have an impact over time on children’s food choices during the early years of life. This 

research was conducted through the use of secondary data analysis using data from Growing up 

in Australia: the Longitudinal Study of Australian Children. The LSAC study was conducted 

between March 2002 and March 2003. Participants were nationally representative, and included 

10,000 Australian children and their families (citizens and permanent residents), comprising two 

selected cohorts. The B cohort (children born March 2003-February 2004) had a minimum size 

of 5000 Australian children, and the K cohort (children born March 1999-February 2000) had a 

minimum size of 5000 Australian children. The description of the longitudinal study of 

Australian children cohorts and the main wave’s data is shown in Table 3.1 (Sanson et al., 

2002).  

 

The analyses for the present study used data from wave 2 (2006) and wave 3 (2008) for children 

in the B cohort (younger children), aged 0-1 years at the time of recruitment in 2004. For the 

purpose of this study, wave 1 in this cohort was excluded from further analysis because it did 

not contain sufficient information regarding food items. The present analysis also used data 

from wave 1 (2004), wave 2 (2006) and wave 3 (2008) for children in the K cohort (older 

children), aged 4-5 years at the time of recruitment in 2004. 

The LSAC has implemented a two-stage cluster sampling design. The purpose of a cluster 

sampling design was to ensure that diverse observations could be gathered from within the 

community. Further, this strategy allows face-to face interviews to be conducted cost-effectively 

(Soloff et al., 2005). Stratification of postcodes was estimated by the Australian Bureau of 

Statistics (ABS) in March 2004 to ensure proportionate geographic representation from 

states/territories and capital city statistical division (‘met’)/rest of state (‘exmet’) areas. 

Postcodes which included data for fewer than 20 children in non-remote regions and had 80 or 

fewer target aged children in remote regions were excluded from the LSAC study. Further, 
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postcodes which were on Indigenous land, or whose data comprised more than 50% of children 

aged 4 years who were of Aboriginal or Torres Strait Islander origin were excluded from the 

study. The sample sizes for both cohorts were adjusted appropriately. The primary exclusion of 

postcodes from the LSAC study is related to the cost-effectiveness of data collection. Around 20 

children per cohort per postcode were considered to be acceptable in the final cluster size. A 

phased sample selection and data collection process were carried out to ensure that the sample 

included children born in all months of the year, and children aged at least 6 months at the time 

of interview (Soloff et al., 2005). One of the limitation mothers who had not completed year 12 

at school were refused from the study. The methods of data selection, data collection, as well as 

considerations when analysing LSAC data and introduction to the LSAC datasets are 

summarised in Appendix 2.    

Table 3.1 Description of the LSAC Australian dual cohort and data collection* 

 Data collection waves (yrs) (N when recruited) 

COHORT Children 
Birth Dates 

Wave 1 
 

2004 

Wave 2 
April-Dec 

2006 

Wave 3 
March 
2008 

B-cohort 
(infant cohort) 

March 2003- 
February 2004 

NS§  2-3yrs (4564) 4-5yrs (4363) 

K-cohort 
(child cohort) 

March 1999- 
February 2000 

4-5yrs (4880) 6-7yrs (4431) 8-9yrs (4303) 

*Adapted from (Soloff et al., 2005) 
 §Wave 1 (B cohort) was not selected in the present study 
  

3.2 LSAC DATA VARIABLES OF PSYCHOSOCIAL DETERMINANTS AND FOOD 

CHOICES 

 

3.2.1 Hypotheses and instruments  

 

Based on the review of psychosocial determinants and children’s food choices, the LSAC study 

design will accomplish an inclusive analysis of Australian children’s food choices and measure 

the effect of the following independent variables: (1) demographic status; (2) family structure; 

(3) personal determinants; (4) social support; (5) socioeconomic status; (6) child lifestyle and 

sedentary behaviour; (7) parental BMI and lifestyle; (8) parental practice; (9) parental style; and 

(10) family stress and food insecurity, upon the dependent variable (children’s food choices). 

Table 3.2 shows instruments to be used for extent of the study hypotheses. 
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Table 3.2 Description of the instruments and the study hypotheses 

Hypothesis Instruments 
1. Demographic status may influence home 
food environment, and play a crucial role in 
children’s food choices.  

• All waves except wave 1 B cohort (Face 
to Face Interview, used for both the B 
and K-cohorts). 

 
2. Family structure (e.g. gender, age, 
ethnicity, language spoken, number of 
people in the household, number of siblings 
in the household, number of other people in 
the household, time spend with parent, 
presence of mothers, fathers and younger 
and older brothers and sisters in the home) 
are the major determinant of culture; that 
may influence home food environment, and 
play a crucial role in children’s food choices. 

• All waves except wave 1 B cohort (Face 
to Face Interview, used for both the B 
and K-cohorts). 

 

3. Personal determinants (e.g. children’s 
social emotional competencies, children’s 
intention towards social behaviour, 
children’s knowledge in academic 
performance, children’s self-efficacy in 
social competencies) are strongly associated 
with children’s food choices.      
 
 

• Social emotional competencies scale-All 
waves (Parent 1 Self-Complete 
Questionnaire used for both the B and K 
cohorts). 

 
• Intention towards social behaviour scale-

All waves (Parent 1 Leave-Behind 
Questionnaire used for both the B and K 
cohorts). 

 
• Knowledge in academic performance 

scale-wave 2 (Face to Face Interview 
used for the B-cohort). 
 

• Knowledge in academic performance 
scale-wave 3 B-cohort and wave 1 K-
cohort (Parent 1 Self-Complete 
Questionnaire & Teacher 
Questionnaire). 
 

• Knowledge in academic performance 
scale-K-cohort wave 2 and 3 (Parent 1 
Self-Complete Questionnaire). 
 

• Self-efficacy in social competencies 
scale-wave 2 (Home Based carer 
Questionnaire used for the B-cohort). 
 

• Self-efficacy in social competencies 
scale-wave 3 B-cohort and K-cohort 
wave 1, 2 and 3 (Teacher 
Questionnaire).  

4. Social support (e.g. the frequency that 
both mothers and fathers received support 
from parents and other family members to 
raise their children) may influence food 
choices in children. 

• All waves except wave 1 B and K- 
cohorts (Parent 1 Leave-Behind 
Questionnaire (P1L) and Parent 1 during 
Interview Questionnaire (P1D) used for 
both the B and K-cohorts).   

5. Socioeconomic status (e.g. parental 
education, parental income level and 

• All waves (Face to Face Interview, used 
for both the B and K-cohorts).  
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parental work status) has associated with 
children’s food choices.  
6. Child lifestyle and sedentary behaviour 
(e.g. child’s BMI, watching TV, using 
computer, spending free time) are 
considered as major determinants that have 
been associated with children’s specific food 
choices and eating behaviour. 

• All waves except wave 1 B cohort (Face 
to Face Interview used for both the B 
and K-cohorts).  

7. Parental BMI & lifestyle (e.g. parental 
BMI, parental physical activity, parental 
fruit and vegetable consumption) are 
strongly associated with children’s food 
choices.  

• Parental BMI- All waves (Face to Face 
Interview used for both the B and K 
cohorts). 

• Parental lifestyle (physical activity and 
fruit and vegetable consumption - All 
waves except B-cohort wave 1 (Parent 1 
Leave-Behind Questionnaire & Parent1 
during Interview Questionnaire used for 
both the B and K cohorts).   

8. Parental practices (e.g. parental self-
efficacy, parental monitoring of children’s 
lifestyle, parental involvement with children 
in lifestyle activities, parental modelling of 
lifestyle activities, parental punitivness) may 
influence children’s food choices. 

• Parental modeling and parental 
involvement-All cohorts except B and K 
cohorts-wave 1 (Face to Face Interview 
used for both the B and K cohorts). 

• Parental emotion regulation, parental 
monitoring and parental punitivness- All 
cohorts except B and K cohorts-wave 1 
(Parent 1 Leave-Behind Questionnaire & 
Parent 1 During Interview Questionnaire 
used for both the B and K cohorts).   

9. Parental style (e.g. warmth score, control 
score, irritable score, authoritative parenting 
style, authoritarian parenting style, 
permissive parenting style, designative 
parenting style) may influence children’s 
food choices.   

• All waves except wave 1 B cohort (Face 
to Face Interview & Parent 1 Leave-
Behind Questionnaire used for both the 
B and K-cohorts).  

10. Family stress and food insecurity (e.g. 
family stress, going without a meal the last 
12 months) have a strong associated with 
children’s food choices.     

• Food insecurity - All waves except wave 
1 B cohort (Face to Face Interview used 
for both the B and K-cohorts). 

• Family stress - All waves except wave 1 
B cohort (Parent 1 Leave-Behind 
Questionnaire & Parent 1 during 
Interview Questionnaire).    

Food choices (e.g. “fresh fruit”, “fruit juice”, 
“cooked vegetables”, “raw vegetables or 
salad”, “meat pie, hamburger, hot dog, 
sausage or sausage roll”, “hot chips or 
French fries”, “potato chips or savoury 
snacks such as Twisties”, “biscuits, 
doughnuts, cake, pie or chocolate”, “full 
cream milk or full cream milk products”, 
“skim milk or skim milk products”, “water”, 
“soft drink or cordial, not diet” and “diet soft 
drink or cordial”. 

• All waves except wave 1 B cohort (Face 
to Face Interview 

 

Face-to-face interview with the primary parents (usually with the child’s biological mother) in 

the home was the primary instrument of data collection at each wave of the study. Interviewers 

spent an average of 126 minutes in the homes for wave 1. The average time for data collection 
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for the B cohort was 1½ hours per home, while for the K-cohort it was 2½ hours. In wave 2, the 

average time for collecting data for the B cohort was 66 minutes and 85 minutes for the K 

cohort. Interviewers spent an average of 100 minutes in the home to collect data for wave 3; the 

average time for data collection was 91 minutes for the B cohort and 98 minutes for the K 

cohort. The “Parent 1 Self-Complete Questionnaire” (P1SCQ), used for both the B and K 

cohorts, was composed of five sections: child’s personality and behaviour, family and 

community, combining work and family, health and lifestyle and couple relationship. The 

“Parent 1 Leave-Behind Questionnaire” (P1L), used for both the B and K cohorts, acquired 

specific data from Parent 1 while the interviewer was in the home. The “Teacher Questionnaire” 

(TQ) was used for children in both the B and K cohorts who were enrolled in a school or long 

day care centre. This questionnaire comprised six sections: group characteristics, child and 

family focus, child skills and competence, service characteristics, background and teaching 

practices and program. The “Home-Based Carer Questionnaire” (HBC) was widely used for the 

infant cohort (children aged 0-1 and 2-3 years), who generally received childcare from a 

grandparent. This questionnaire consisted of six sections: care arrangements, background 

information, child’s ability and behaviour, activities with children, care arrangement and family 

day care questions. The “Parent 1 During Interview Questionnaire” (P1D) used for both the B 

and K-cohorts included important information to obtain high response rates, and Parent 1 was 

defined as the parent who spends most time with the child (primary parent). Further, the (P1D) 

consisted of 13 sections, which included the child’s family details, health, education and child 

care, and information about the parents’ relationship history, non-resident parents, parenting 

practice, sources of support, parental background, paid work, financial, housing and 

neighbourhood, direct assessment of the child and interviewer observations (Data User Guide 

2009).  

     

3.2.2 Psychosocial determinants  

 

Several questionnaires were constructed for each wave of the LSAC study to assess a wide 

range of psychosocial determinants. The following psychosocial variable models were selected: 

 

• Demographics status 

• Family structure 

• Personal determinants 

• Social support 

• Socioeconomic status 

• Child lifestyle & sedentary behaviour 

• Parental BMI & lifestyle 
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• Parental practice 

• Parental style 

• Family stress and food insecurity 

 

3.2.2.1 Demographic status  

 

Face to Face Interview (F2F) in all waves was used to determine demographic status. Parents 

provided information on the study child’s gender, age in months, ethnicity, main language 

spoken at home, number of people in the household, number of siblings of the study child in the 

household, and number of other people in the household of study child (other than parents or 

siblings). Detailed demographic items and response categories are found in Appendix 3.  

 

3.2.2.2 Family structure  

 

Family structure in all waves was measured using two questions, the first adopted from the Face 

to Face Interview (F2F) which asked “Does the Study child have the following people in the 

household?” (eg. biological Father, biological Mother, elder brother, younger sister…etc). The 

item was coded into 0 = No, 1 = Yes. The second question selected from Parent 1 Leave Behind 

Questionnaire (P1L) and comprised five items, in which each item consisted of a statement 

regarding the child’s time spent with mother, father, and other family members. Items were 

recoded into three new responses; 0 = Middle (at least every month, at least every week), 1 = 

Low (not contact, rarely, after time a year), 2 = High (‘every day’). Detailed family structure 

items and response categories are found in Appendix 3.  

 

3.2.2.3 Personal determinants  

 

Five questionnaires assessed personal determinant variables, and these were coded as “Parent 1 

Questionnaire; Teacher Questionnaire; Parent 1 Leave-Behind Questionnaire (P1L); Home-

Based Carer Questionnaire (HBC) and Face to Face Interview (F2F). These questionnaires 

provided information about children’s social emotional competencies, children’s intention 

towards social behaviour, children’s knowledge in academic performance, and children’s self-

efficacy in social competencies. 

 

Personal determinants were measured by separate questions or items. The first addressed 28 

items in all waves on the frequency with which the study participants displayed information on 

children’s social emotional competencies. Each item consisted of a statement regarding the 
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child’s behaviour patterns in the last month (example items: “This child has a good attention 

span”). These items were adopted from the Strengths and Difficulties Questionnaire UK version 

(Goodman et al., 1998), which has an excellent test-retest reliability, very good interrater 

reliability and adequate internal consistency. These items were selected from “Parent 1 

Questionnaire” and “Teacher Questionnaire” (14 items from each questionnaire) with the 

Cronbach alpha reliability coefficient (r) of 0.74. Items were computed and recoded into three 

new responses; 0 = Middle (somewhat true), 1 = Low (not true), 2 = High (‘every day’). 

 

Children’s intention towards social behaviour in all waves was assessed by four items from 

“Communication and Symbolic Behaviour Scales-Developmental Profile” developed by 

Wetherby & Prizant, (2002) which have very good reliability and adequate internal consistency 

(Wetherby and Prizant, 2002). Each item consists of a statement regarding children’s intention 

about social behaviour in the present time (example items: “This child likes to complete one task 

or activity before going onto the next”). Items selected from “Parent 1 Leave-Behind 

Questionnaire” have internal consistency with a Cronbach alpha reliability coefficient (r) of 

0.77. Items were computed and recoded into three new responses; 0 = Medium (Variable, 

usually does), 1 = Low (Almost never, Not often, Variable, usually does not), 2 = High 

(Frequently, Always). 

 

Children’s knowledge in academic performance was assessed in different ways depending on 

the structure of questions or items and responses in LSAC cohorts. In B cohort-wave 2, 

knowledge was measured by six items, from the Communication and Symbolic Behaviour Scale 

Developmental Profile-Infant/Toddler Checklist developed by Wetherby and Prizant, which 

have good reliability and an adequate internal consistency (r) of 0.72 (Wetherby and Prizant, 

2002). Items selected from the “Face to Face Interview” assessed children’s vocabulary 

knowledge (example items: “Please tick all the words you have heard the study child use; 

lemon, biscuit, peanut... etc”). Items were computed and recoded into two new responses; 0 = 

No, 1 = Yes. In B cohort-wave 3 and also K cohort-wave 1, knowledge was measured using 

both parent and teacher rating items on children’s knowledge in academic performance adopted 

from the National Longitudinal Survey of Children and Youth, which has good reliability and 

an adequate internal consistency (r) of 0.69 (Statistics Canada 2000). Parent rating consisted of 

three items selected from ‘Parent 1 Questionnaire’, which rated the level of complexity a child 

was capable of reading (example items: “Is child able to read complex words like 'table' or 

'orange'?”). Teacher rating consisted of five items selected from ‘Teacher Questionnaire’, 

which rated the level of complexity a child was capable of understanding numeric concepts 

(example item: “Is this child able to sort and classify objects by shape or colour?”). Items were 

computed and recoded into two new responses; 0 = No, 1 = Yes. In K cohort-wave 2 and wave 

3, knowledge was measured by two items adopted from the National Longitudinal Survey of 
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Children and Youth. These items have good reliability and an adequate internal consistency (r) 

of 0.67 (Statistics Canada 2000). Each item consisted of a statement regarding the child’s 

progression in reading and mathematics (example item: “Compared with other children in their 

class how well do you think the study child is progressing in reading?”). Items were computed 

and recoded into three new responses, 0 = Medium (About the same), 1 = Low (‘A little worse’ 

and ‘Much worse’), 2 = High (‘A little better’ and ‘Much better’). 

 

Children’s self-efficacy in social competencies was assessed in different ways depending on the 

structure of questions or items and responses. In B cohort-wave 2, self-efficacy in social 

competencies was measured by six items from the “Communication and Symbolic Behaviour 

Scales-object and social play” developed by Wetherby and Prizant (2002), which have good 

reliability. Each item consisted of a statement regarding the child’s ability to pretend, and act 

out different lifestyle activities (example item: “How well does the study child...play pretend 

games with other children, by using props, like dressing up or using kitchen tools when playing 

house?”). These items selected from “Home Based Carer Questionnaire” with a Cronbach alpha 

reliability coefficient (r) of 0.72. Items were computed and recoded into three new responses; 0 

= Medium (Does it but not well), 1 = Low (Does not do it well), 2 = High (Does it well). In B 

cohort-wave 3 and also K cohort-wave 1, self-efficacy in social competencies was measured 

using teacher rating items on children’s fine motor skills, gross motor skills, receptive language, 

expressive language, approaches to learning and social and emotional development adopted 

from PPVT-III, which is a test of receptive vocabulary adapted especially for the LSAC study 

(Rothman, 2003). The Adapted PPVT-III is a shortened version of the Peabody Picture 

Vocabulary Test–III (PPVT-III). Teacher rating consists of six items selected from the ‘Teacher 

Questionnaire’ which have good reliability and an adequate internal consistency (r) of 0.75 

(example items: “Rate how this child has compared with other children of a similar age, over 

the past few months in terms of gross motor skills - running, catching and throwing balls, 

strength and balance”). Items were computed and recoded into three new responses; 0 = 

Medium (As competent as other children), 1 = Low (Less competent than others, Much less 

competent), 2 = High (More competent than others). In K cohort-wave 2 and wave 3, self-

efficacy in social competencies was measured using the Academic Rating Scale, which was 

adapted from the Academic Skills measure and used in the Early Childhood Longitudinal Study 

(National Centre for Education Statistics 2001) and showed very good reliability and an 

adequate internal consistency (r) of 0.94. Teacher rating consists of ten items selected from the 

‘Teacher Questionnaire’, which rated the level of a child’s academic skills (example items: “The 

study child...contributes relevant information to classroom discussions (e.g. during a classroom 

discussion, can express an idea or personal opinion on a topic and the reasons behind the 

opinion”). Items were computed and recoded into three new responses 0 = Medium (In 
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progress, Intermediate), 1 = Low (Not yet, Beginning), 2 = High (Proficient). Detailed personal 

determinants variable items and response categories are found in Appendix 3.  

 

3.2.2.4 Social support  

 

There are two questionnaires that relate to social support, coded as “Parent 1 Leave-Behind 

Questionnaire” (P1L) applied in B cohort-wave 2 and K cohort-wave 2, and “Parent 1 During 

Interview Questionnaire” (P1D) applied in B cohort-wave 3 and K cohort-wave 3. Information 

about social support was not collected in B cohort wave 1 and K cohort wave 1. Social support 

items showed very good reliability and adequate internal consistency (r) of 0.81. Support in 

raising a child was measured as the frequency with which both the mother and father received 

support from: partner/spouse, parents, other family members, friends and neighbours (example 

item: “How often do the following people support you in raising your children? your parents”). 

Items were recoded into three new responses; 0 = Medium (Sometimes, often), 1 = Low 

(Rarely, never), 2 = High (Always). Detailed social support variable items and response 

categories are found in Appendix 3. 

  

3.2.2.5 Socioeconomic status 

 

Face to Face Interview (F2F) in all waves is used to determine socioeconomic status. The 

questionnaire provides information about parental education level, parental income level and 

parental work status, which showed good reliability and an adequate internal consistency (r) of 

0.66-0.75. Socioeconomic status was measured as the frequency with which both mothers and 

fathers provided information regarding level of education, level of income and work status. 

Parental education level was assessed by two items (one for mother and one for father) which 

displayed level of education achieved (example item: “What is the highest educational 

qualification you have completed?”). Items were recoded into three new responses; 0 = Medium 

(Graduate diploma/certificate, Advanced diploma), 1 = Low (Other, Certificate), 2 = High 

(Postgraduate degree, Bachelor degree). Level of income was assessed by two items (one for the 

mother and one for the father) which displayed levels of income earned per week (example 

item: “What is your household income from all sources before tax?”). Items were divided into 

three new responses; 0 = Medium ($500-$1999/wk), 1= Low (Less than $500/wk), 2= High 

(>$2000/wk). Work status was assessed by two items (one for the mother and one for the father) 

which described parents’ current work status (example item: “Which of the following best 

describes your current work status?”). Items were recoded into three new responses 0 = 

Medium (Employed part-time), 1 = Low (Not in labour force and Unemployed and looking for 
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work), 2 = High (Employed full-time (30+ hrs/wk). Detailed socioeconomic status items and 

response categories are found in Appendix 3.  

 

3.2.2.6 Child lifestyle and sedentary behaviour  

 

Face to Face Interview (F2F) was used to determine child lifestyle and sedentary behaviour. In 

B cohort-wave 2, child lifestyle and sedentary activity was measured by providing information 

concerning a child’s BMI, spending free time and watching TV/video on weekdays and on the 

weekend. In addition to variables measured in B cohort-wave 2, another three child lifestyle and 

sedentary activity items were measured in B cohort-wave 3 and K cohort-wave 1, including 

physical activity enjoyment and using a computer in weekdays and on the weekend. Child 

lifestyle and sedentary activity variables were included in B cohort-wave 3 and K cohort-wave 1 

(except physical activity enjoyment), in addition to a new variable (family rules about watching 

TV) were measured in K cohort-waves 2 and 3. All child lifestyle and sedentary activity 

variables showed good reliability and an adequate internal consistency (r) of 0.54-0.85.   

 

Children were classified as underweight, normal weight, overweight, obese Class 1, obese Class 

2 and extreme obesity according to International Obesity Task Force (IOTF) age- and sex-

specific criteria (Cole et al., 2000) (Cole et al., 2007). This variable was assessed by one item 

which was then recoded into three new responses; 0 = Non-overweight, 1 = Overweight, 2 = 

Obese. 

   

Spending free time was assessed by one item which displayed the study child’s preferences for 

how to spend free time (example item, “What does the study child usually do when he/she has a 

choice about how to spend free time?”). The item was recoded into three new responses; 0 = 

Medium (just as likely to choose active as inactive pastimes), 1 = Low (usually chooses inactive 

pastimes like TV, computer, drawing or reading), 2 = High (usually chooses active pastimes like 

bike riding, dancing, games or sports). 

 

Watching TV/video was assessed by two items which displayed the frequency of watching 

TV/video on weekdays and on the weekend (example item: “About how many hours on a 

typical weekday would you say that study child watches TV/Video?”). Items were recoded into 

four new responses: 0 = none, 1 = less than one hour 2 = 1 up to 3 hours, 4 = 3 or more hours. 

  

Computer use by children was assessed by two items which displayed the frequency of using a 

computer on weekdays and on the weekend (example item, “About how many hours on a typical 

weekday would you say that the study child uses a computer?”). Items were recoded into three 

new responses: 0 = none, 1 = less than one hour 2 = 1 or more hours. 
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Physical activity enjoyment was assessed by one item which displayed the study child’s desire 

to do physical activity or exercise (example item: “How much does the study child enjoy 

physical activity or exercise?”). The item was recoded into three new responses 0 = Medium 

(neutral, somewhat enjoys activity), 1 = Low (very much dislikes activity, somewhat dislikes 

activity), 3 = High (very much likes activity). 

       

Family rules about watching TV was assessed by one item which displayed family rules about 

how many hours the study child may watch TV (example item, “Are there rules about how 

many hours the study child may watch television for each week?”). The item was coded into: 0 

= No, and 1 = Yes. Detailed child lifestyle and sedentary activity items and response categories 

are found in Appendix 3.  

 

3.2.2.7 Parental BMI and lifestyle 

 

There are three questionnaires that relate to parental BMI and lifestyle, one is coded as “Face to 

Face Interview” (F2F) which was used to assess parental BMI. Others were coded as “Parent 1 

Leave-Behind Questionnaire” (P1L) applied in B cohort-wave 2 and K cohort-waves 1 and 2, 

and “Parent 1 During Interview Questionnaire” (P1D) applied in B cohort-wave 3 and K cohort-

wave 3, which were both used to assess parental lifestyle (physical activity and fruit and 

vegetable consumption). In B cohort-wave 2 and K cohort-wave 2, parental BMI and lifestyle 

were measured by providing information concerning mothers’ and fathers’ BMIs and mothers’ 

and fathers’ levels of physical activity. In addition to variables measured in B cohort-wave 2 

and K cohort-wave 2, another four parental BMI and lifestyle items were measured in B cohort-

wave 3 and K cohort-wave 1 and 3, including mothers’ and fathers’ fruit and vegetable 

consumption. All parental and BMI lifestyle variables showed very good reliability and 

adequate internal consistency (r) of 0.61-0.89.   

 

Mothers and fathers were classified as underweight, normal weight, overweight, obese Class 1, 

obese Class 2 and extreme obesity according to International Obesity Task Force (IOTF) age- 

and sex-specific criteria (Cole et al., 2000) (Cole et al., 2007). The variable was assessed by one 

item which was then recoded into three new responses; 0 = Non overweight, 1 = Overweight, 2 

= Obese.    

  

Parental physical activity was assessed by two items which displayed the number of days per 

week exercise is done by both mothers and fathers (example item, “About how many days each 

week do you do at least 30 minutes of moderate or vigorous physical activity like walking 

briskly, riding a bike, gardening, tennis, swimming, running etc.”). Items were recoded into 



67 
 

four new responses 0 = none at all, 1 = One day a week, 2 = Two days a week, 3 = Three or 

more days a week. 

 

Parental fruit and vegetable consumption was assessed by four items which displayed the 

number of serves of fruit and vegetables consumed each day by mothers and fathers (example 

item, “How many serves of fruit do you usually eat each day?  A 'serve'=1 medium piece or two 

small pieces of fruit or 1 cup of diced pieces”). Items were recoded into four new responses: 0 = 

Less than one serve, 1 = One serve per day, 2 = Two serves per day, 3 = Three or more serves 

per day. Detailed parental BMI and lifestyle items and response categories are found in 

Appendix 3. 

 

3.2.2.8 Parental practice  

 

Three questionnaires that relate to parental practice include one that is coded as “Face to Face 

Interview” (F2F) used to assess parental modelling of lifestyle activities and parental 

involvement with children in lifestyle activities in all cohort waves except B and K cohorts-

wave 1. “Parent 1 Leave-Behind Questionnaire” (P1L) applied in B and K cohorts-wave 2, and 

also “Parent 1 During Interview Questionnaire” (P1D) applied in B and K cohorts-wave 3 were 

used to assess parental self-efficacy, parental monitoring and parental punitivness. Information 

about parental practice was not collected in B and K cohorts-wave 1. All parental practice 

variables showed good reliability and adequate internal consistency (r) of 0.59-0.73.   

 

Parental self-efficacy was assessed by six items (three items for mothers and three for fathers) 

which displayed parents’ abilities and skills to perform roles/tasks associated with parenting 

practices (example item, “How often...? Do you think that this child’s behaviour is more than 

you can handle”). Items were computed and recoded into three responses 0 = Medium 

(sometimes), 1= Low (never/almost never, rarely), 2= High (often, always/almost always).  

 

Parental monitoring of children’s lifestyle was assessed by two items (one item for mothers and 

one for fathers) which displayed parental monitoring in children’s lifestyle (example item, 

“How often...? Do you feel that you are in control and on top of things when you are caring for 

this child?”). Items were recoded into three responses; 0= Medium (sometimes), 1= Low 

(never/almost never, rarely), 2= High (often, always/almost always).  

  

Parental involvement with children in lifestyle activities was assessed by ten items (five items 

for mothers and five for fathers) which displayed parental involvement with children in lifestyle 

activities (example item, “In the past month how often did you...Eat an evening meal with this 
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child”). Items computed and recoded into three new responses 0= Medium (a few times a week, 

a few times a month), 1= Low (rarely, not at all), 2= High (daily).   

 

Parental modelling of lifestyle activities was assessed by five items which displayed the study 

child modelling parent lifestyle activities (example item, “In the past month has the study child 

done any of these things with you or another family member; Gone to a playground or a 

swimming pool”). Items were computed and coded into 0 = No, 1 = Yes.   

 

Parental punitivness was assessed by eight items (four items for mothers and four for fathers) 

which displayed parental punitivness with the study child during the last six months (example 

item, “In the past six months, how often would you say...? I have been angry with this child”). 

Items were computed and recoded into three new responses 0 = Medium (the value between 4 to 

8, coded as sometimes), 1 = Low (the value between 1 to 3, coded as Low), 2 = High (the value 

of 9 and 10, coded as High). Detailed parental practice items and response categories are found 

in Appendix 3.   

 

3.2.2.9 Parental style  

 

Two questionnaires assessed parental style variables, coded as “Face to Face Interview” (F2F) 

applied in K cohort-wave 1, and “Parent 1 During Interview Questionnaire” (P1D) applied in B 

cohort-wave 3 and K cohort-waves 2 and 3. These questionnaires provide information about 

warmth, control and irritability. Information about parental style was not collected in B cohort-

wave 1. All parental style variables showed very good reliability and adequate internal 

consistency (r) of 0.61-0.83. 

  

The warmth score was assessed by twelve items (six items for mothers and six for fathers) 

which measured warm affectionate behaviours toward their child. The latter was adopted from 

“the Child Rearing Questionnaire” (Paterson and Sanson, 1999) (example item, “In the last six 

months how often did you...? Hug or hold this child for no particular reason”). Items were 

computed and recoded into three new responses 0 = Medium (sometimes), 1= Low 

(never/almost never, rarely), 2= High (often, always/almost always).   

 

The control score was assessed by ten items (five items for mothers and five for fathers) which 

measured the frequency with which parents set and enforced clear expectations and limits for 

their children’s behaviour. The control score was adopted from “the National Longitudinal 

Survey of Children and Youth” (Statistics Canada 2000) (example items, “When parents spend 

time with their children, sometimes things go well and sometimes they don’t. How often does the 

following happen...?”), “When you give this child an instruction or request to do something, 
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how often do you make sure that he/she does it”). Items were computed and recoded into three 

new responses; 0 = Medium (about half the time), 1= Low (never/almost never, less than half 

the time), 2= High (more than half the time, all the time).   

Both warmth and control scores were divided and combined to approximate the four categorical 

parenting styles (Wake et al., 2007): Authoritative parenting (the combination of high warmth 

and high control); Authoritarian parenting (the combination of low warmth and high control); 

Permissive parenting (the combination of high warmth and low control); and Disengaged 

parenting (the combination of low warmth and low control). 

  

The irritability score was assessed by eight items (four items for mothers and four for fathers) 

which displayed the frequency with which parents’ interactions with the child entailed 

behaviours such as disapproval, lack of praise and anger. The irritability score was adopted from 

“the National Longitudinal Survey of Children and Youth” (Statistics Canada 2000) (example 

items, “When parents spend time with their children, sometimes things go well and sometimes 

they don’t. How often does the following happen...? How often do you feel you are having 

problems managing this child in general”). Items were computed and recoded into three new 

responses; 0= Medium (about half the time), 1= Low (never/almost never, less than half the 

time), 2= High (more than half the time, all the time). Detailed parental style items and response 

categories are found in Appendix 3.     

 

3.2.2.10  Family stress and food insecurity  

 

There are three questionnaires that relate to family stress and food insecurity, one is coded as 

“Face to Face Interview” (F2F) used to assess food insecurity in all cohort waves except B 

cohort-wave 1. “Parent 1 Leave-Behind Questionnaire” (P1L) was applied in K cohorts-wave 1, 

and “Parent 1 During Interview Questionnaire” (P1D) was applied in B and K cohorts-wave 2 

and 3 and were used to assess family stress. All family stress and food insecurity variables 

showed good reliability and adequate internal consistency (r) of 0.54-0.69.   

 

Family stress was assessed by ten items (five items for mothers and five for fathers) which 

concerned with stressful family events in life in the past 4 weeks (example item, “In the past 4 

weeks about how often did you feel...? Nervous”). Items were computed and recoded into three 

new responses; 0= Medium (some of the time), 1= Low (none of the time, a little of the time), 

2= High (most of the time, all of the time).   

  

Food insecurity was assessed by one item which displayed shortness of money and therefore, 

inability to buy food in the last 12 months (example item, “In the last 12 months, have any of 

these happened to you/any members of the household because you/any of you were short of 
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money? Gone without meals”). The item was coded into 0 = No, 1 = Yes. Details of family 

stress and food insecurity items and response categories are found in Appendix 3.        

  

3.2.3 Food choices  

 

Food choices created from the LSAC were classified into food items. A list of 13 food items in 

B and K cohorts-waves 2 and 3 (including “fresh fruit”, “fruit juice”, “cooked vegetables”, “raw 

vegetables or salad”, “meat pie, hamburger, hot dog, sausage or sausage roll”, “hot chips or 

French fries”, “potato chips or savoury snacks such as Twisties”, “biscuits, doughnuts, cake, pie 

or chocolate”, “full cream milk or full cream milk products”, “skim milk or skim milk 

products”, “water”, “soft drink or cordial, not diet” and “diet soft drink or cordial”), and 12 food 

items in K cohort (wave 1) (include all food items listed in “B and K cohorts waves 2 and 3”, 

with the exception of diet soft drink/cordial). Information about food items was not collected in 

B cohort-wave 1. Data on food items were collected using a face to face Interview (F2F), and 

related to reported children’s food and drink consumption in the preceding 24 hours. The 

response scale provided for each of the food items was (a) “Not at all”, (b) “Once”, (c) “More 

than once”.  

 

Breakfast was assessed by one item which displayed whether the study child ate breakfast 

(example item, “Did the study child eat breakfast today?”). “Face to Face Interview” (F2F) was 

used to assess breakfast in all cohort waves except in wave 1, B & K cohorts. The item was 

coded into 0 = No, 1 = Yes. Detailed food item choices and response categories are found in 

Appendix 3. 

 

A major limitation of LSAC is that questions contained only limited dietary information (13 

food items in both cohorts). It is also recognised that using short dietary questions in LSAC also 

has limitations regarding relationships between the reported consumption of food and defined 

health outcomes. The LSAC short dietary questions were not developed specifically to provide 

direct information on intakes of specific nutrients. 

3.3 DATA ANALYSIS 
 

Statistical analyses were performed using Statistical Package for Social Science (SPSS) Version 

20. The study measured the effect of the following independent variables: demographic status, 

family structure, personal determinants, social support, socioeconomic status, child lifestyle and 

sedentary behaviour, parental BMI and lifestyle, parental practice and style, as well as family 

stress and food insecurity, on the outcome variable (dependent variables, including “fresh fruit”, 

“fruit juice”, “cooked vegetables”, “raw vegetables or salad”, “meat pies, hamburgers, hot dogs, 
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sausages or sausage rolls”, “hot chips or French fries”, “potato chips or savoury snacks such as 

Twisties”, “biscuits, doughnuts, cake, pie or chocolate”, “water”, “soft drink or cordial, not diet” 

and “diet soft drink or cordial, “breakfast”). 

 

In the first step, exploratory factor analysis of reported consumption of food items was applied 

to identify dietary patterns. The purpose of exploratory factor analysis is to reduce and simplify 

the food items, therefore, grouping together correlated food items which in turn identifies 

underlying dimensions in the data based on the inter-item correlations. A major limitation of 

this study is that did not contain sufficient dietary information. Other studies have demonstrated 

more comprehensive nutritional data (Northstone and Emmett, 2005), but inferior data on 

psychosocial attributes. A list of 11 food items in B and K cohorts- waves 2 and 3, and 10 food 

items in K cohort wave 1 (which include all food items listed in “B and K cohorts, waves 2 and 

3”, with the exception of “diet soft drink or cordial”) were analysed by exploratory factor 

analysis. Food items included in the exploratory factor analysis were “fresh fruit”, “fruit juice”, 

“cooked vegetables”, “raw vegetables or salad”, “meat pies, hamburgers, hot dogs, sausages or 

sausage rolls”, “hot chips or French fries”, “potato chips or savoury snacks such as Twisties”, 

“biscuits, doughnuts, cake, pie or chocolate”, “water”, “soft drink or cordial, not diet” and “diet 

soft drink or cordial”. Food items were classified into food group patterns by testing the 

distribution of each food item in a loading plot. A Kaiser-Meyer-Olkin (KMO) measurement of 

sample adequacy was used to test intercorrelations between food items entered in the pattern 

analysis. The first factor extracted explained the highest variance (greatest eigenvalues), 

followed by the second factor which outlines the highest possible share of the remaining 

variance. The determination of factors (dietary patterns) extracted from the analysis was based 

on the Kaiser criterion (eigenvalues >1), which indicates that retained factors should explain a 

great proportion of total variance, and an eigenvalue plot (scree plot) which plots the total 

variance associated with each dietary pattern (Hu, 2002). A factor loading of 0.3 was used to 

test correlations between dietary factors derived from the original measurements by using the 

varimax method. As a result, three sets of dietary patterns were obtained in B and K cohorts: the 

“fruits and vegetables pattern”, the “takeaway meals pattern” and the “high fat snacks pattern”.  

 

Univariate analysis was used to measure the mean frequency of daily consumption of dietary 

patterns, full-cream milk products, skim milk products and breakfast across time-points in the B 

and K cohorts. Results were presented as the means and standard deviations.  

 

Bivariate analyses were used to examine associations between categorical variables. Pearson 

Chi-square tests were used for comparisons between categorical data. The analyses were 

planned to compare the gender differences in relation to different dietary patterns, consumption 

of milk products and breakfast eating habits. The proportion of children reported consuming 
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dietary patterns, full-cream milk products and skim milk products >1 once/day, and the 

proportion of children reported eating breakfast were compared by gender using Pearson Chi-

square tests. The analyses attempted to answer the following question “Are there any gender 

differences in terms of reported dietary patterns, and the consumption of milk products and 

breakfast?” 

Cross-sectional data analyses 

  

Logistic regression analysis was conducted separately for boys and girls to examine the odds of 

consuming dietary patterns more than once per day (high) and eating breakfast, with measures 

of demographic variables entered as independent variables (Reference category coded as 0). The 

purpose of logistic regression analysis was to identify potential confounding variables 

(demographic variables) associated with the outcome variables (dietary patterns and breakfast). 

As a result, all significant or nearly significant variables (P<0.05; P<0.01) were included in the 

multivariate logistic regression analysis as confounding variables. The analyses attempted to 

answer the following question “Which determinant factors are associated with actual 

(concurrent) food choices, according to gender?” 

  

Multivariate logistic regression analyses were performed separately for boys and girls to 

examine the significant predictors in explaining the dependent variables (the choice of different 

dietary patterns). The analyses attempted to answer the following question “Which determinant 

factors are associated with actual (concurrent) food choices, according to gender?” The 

analyses examined how the psychosocial determinants influenced the odds of consuming 

different dietary patterns (high) and eating breakfast. All the dependent variables and 

psychosocial determinants were transformed into binary variables (Reference category coded as 

0). In B and K cohorts, analysis of cross-sectional data was adjusted for potential confounding 

factors (demographic variables: age in month, ethnicity, main language spoken at home, number 

of people in the household, number of siblings of the study child in the household and number 

of other people in the household of the study child). In some cases where findings were difficult 

to interpret, further adjustments were performed. 

 

Longitudinal data analyses 

 

A strength of the study is that many of the same measures have been collected at a number of 

time points so longitudinal models can be built. Cross-lag correlation analysis is important in 

investigating the relationship between two variables which are assessed at two time points 

(Cramer and Howitt, 2004). It was acknowledged that cross-lagged regression models in 

longitudinal studies provides an appropriate measure of a mediation hypothesis (MacKinnon et 

al., 2007). A study by Gregory et al (2010) investigated causal relationships between parental 
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feeding practices and children’s eating behaviours. The study found that parental modelling of 

healthy eating predicted lower child food fussiness one year later (Gregory et al., 2011). Results 

of a study by Barr-Anderson et al. (2009) showed that children watching TV for more than five 

hours daily on weekdays and on the weekends at Time 1 (1998-1999) predicts a lower intake of 

fruit and vegetables and higher intake of snack foods five years later (Barr-Anderson et al., 

2009). A longitudinal study by Berge et al. (2010) investigated whether parenting style at Time 

1 (1999) has a cross-lagged effect on family meals of adolescents at Time 2 (2004). The study 

found that an authoritative parenting style predicted a higher frequency of adolescents 

participating in family meals five years later (Berge et al., 2010). An Australian study carried 

out on 7 to 9 year old children, examined the longitudinal association between television 

watching and food intake between baseline (2004-2005) and two years later. Results indicated 

that watching TV for more than two hours daily at baseline predicts higher intakes of energy-

dense snack foods two years later (Pearson et al., 2011). Therefore, in the present study, Cross-

lagged correlations analyses were used separately for boys and girls to test whether 

psychosocial determinants can predict changes in dietary patterns and breakfast consumption 

over time (e.g. in subsequent waves). These analyses, therefore, attempted to answer the 

following question “What is the impact over time of early experiences on factors affecting 

children’s food choices?” In B cohort, multivariate logistic regression analyses were performed 

at both Time 1 (2-3 years; psychosocial variable models) and Time 2 (4-5 years; dietary patterns 

and breakfast), adjusting for demographic variables at Time 2, and dietary patterns and 

breakfast at Time 1. Similarly, the multivariate logistic regression analysis measured the 

association in K cohort separately between Time 1 (4-5 years; psychosocial variable models) 

and Time 2 (6-7 years) and Time 3 (8-9 years) (dietary patterns), adjusting for demographic 

variables at Time 2 and Time 3, and dietary patterns Time 1. Multivariate logistic regression 

analyses were also performed between Time 2 (6-7 years; psychosocial variable models) and 

Time 3 (8-9 years; breakfast consumption), adjusting for demographic variables at Time 3, and 

breakfast intake at Time 2.  

Kappa analysis measures the degree of agreement for dietary data between each time-point 

(Northstone and Emmett, 2010). In the present study, kappa analyses were performed separately 

for boys and girls to measure the stability (agreement) of dietary patterns, full cream milk 

products and skim milk products over time (e.g. between waves). Kappa analysis evaluated the 

agreement between dietary patterns, full cream milk products and skim milk products using 

standard cut-offs (Kappa <0.2, poor; 0.2-0.4, fair; 0.41-0.6, moderate; 0.61-0.8, good; >0.81, 

very good) (Cohen, 1968). McNemar's chi-square test has previously been used to compare the 

dietary pattern changes (binary outcome) in different cohorts over time (Klingenberg and 

Agresti, 2006). The current study therefore applied McNemar's chi-square tests to test for a 

change of the proportion of children eating breakfast across time-points in the B and K cohorts 

according to gender. These analyses, therefore, attempted to answer the following question 
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“Does the extent of dietary patterns, milk products and breakfast consumption change over 

time?” 

3.4 ETHICAL CONSIDERATIONS 
 

The LSAC is an ongoing longitudinal study of Australian children’s growth and development 

funded by the Australian Government. Approval to conduct the study was obtained from the 

Australian Institute of Family Studies Ethics Committee. There are two different levels of 

confidentilisation in the LSAC dataset. The first is a de-identified file where all contact details 

have been deleted for the mothers and fathers, teachers and carers, child and childcare agency. 

The second level of confidentilisation is a moderately confidentialised file. This file includes 

religion and country of birth, mother’s and father’s occupation aggregated to 2-digit Australian 

Standard Classification of Occupations, children’s height, weight and waist circumference 

measurements, number of hours spent in childcare, date of birth transformed to age in months at 

time of interview, child support paid by parent and qualitative data provided by respondents 

(Misson, 2007).              
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4 CHAPTER FOUR- RESULTS AND DISCUSSION OF EXPLORATORY FACTOR 

ANALYSIS TO DETERMINE DIETARY PATTERNS 

 

It is necessary to classify the food items into a smaller number of food patterns so as to reduce 

the complexity of further statistical analyses. As suggested in chapter three, this study applied 

exploratory factor analyses to group food intake items. The objective of exploratory factor 

analysis is to reduce and simplify the food items, therefore, grouping together correlated food 

items which in turn identifies underlying dimensions in the data based on inter-item correlations 

(Northstone and Emmett, 2005). A list of 11 food items in B and K cohorts waves 2 and 3 

(Appendix 3), and 10 food items in K cohort wave 1 (which include all food items listed in “B 

and K cohorts, waves 2 and 3”, with the exception of diet soft drink or cordial) were analysed 

by exploratory factor analysis. Data collected from within these categories outlined children’s 

food and drink consumption in the preceding 24 hours. Through factor analysis, standardised 

food items within each factor were computed for each cohort wave, and three dietary patterns 

emerged (the patterns of fruits and vegetables, takeaway meals, and high fat snacks). The results 

of the exploratory factor analysis are discussed separately for each cohort below. 

 

4.1 YOUNGER CHILDREN (B-COHORT)  
 
In both cohort waves (waves 2 and 3), three major dietary factors emerged through exploratory 

factor analysis using eleven food items, primarily on the basis of Kaiser criterion and the scree 

plot (Figure 4.1 and Figure 4.2). These three dietary patterns accounted for 36% of the 

variability within the sample. Food items with loading above 0.3 on a dietary pattern were 

identified to have a high association with that pattern, while those below 0.3 were excluded 

from that dietary pattern (Table 4.1, Table 4.2). These dietary patterns were similar in both 

cohort waves, with respect to the food items that were highly loaded. There were also some 

slight differences in the values of the food item loadings between the cohorts. As a result, these 

factors were given the same labels for both cohort waves.  

 

Factor 1 was labelled as “fruits and vegetables” pattern due to the nature of the foods loading 

highly. This pattern was positively associated with “fresh fruit” consumption. Particularly high 

loadings were also evident for “raw vegetables/salad” and “cooked vegetables”.  

Factor 2 represented food items associated more with food eaten outside the home and was 

therefore termed the “takeaway meals” pattern. In wave 2, this factor was positively associated 

with “hot chips/french fries” (the highest factor loading value), “soft drink/cordial”, “meat pies, 

hamburgers, hot dogs, sausages or sausage rolls” and “potato chips/savoury snacks. In wave 3, 

high positive loading was obtained for “meat pies, hamburgers, hot dogs, sausages or sausage 
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rolls”. This pattern was also positively associated with “hot chips/french fries” and “soft 

drink/cordial”. 

     

Factor 3 represented a diet based on high energy-dense snack foods. High positive loading was 

obtained for “biscuits, doughnuts, cakes, pies or chocolate” in both waves. This factor was 

labelled as the “high fat snacks” pattern.  

      Table 4.1 Factor-loading matrix for the three major factors in B cohort-wave 2 

 
Food Items                                   
(Variance explained)                   

Factor 1                    
12.86%                     

Factor 2                               
11.86%                                 

Factor 3 
11.54% 

Fresh fruit                                      
Raw vegetables/salad                      
Cooked vegetables                          
Water                                             
Soft drink/                                      
cordial, not diet 
Fresh juice                                      
Hot chips/                                       
French fries 
Meat pie, hamburger,                      
hot dog, sausage or sausage roll  
Potato chips/                                   
savoury snacks 
Biscuits, doughnuts,                        
cake, pie or chocolate                     
Diet soft drink/cordial                     

 0.692  
 0.659                          
 0.652                          
 0.081                         
 0.023                          
 
 0.177                           
 0.006                          
 
 0.013                          
 
 0.015                          
 
 0.006                          
 
-0.16                                                  

-0.003                            
 0.004                              
 0.126                             
-0.561                              
 0.515                              
 
 0.237                              
 0.538                              
 
 0.502    
 
 0.304                              
 
 0.287                              
 
-0.199                                                        

-0.047   
 0.107 
-0.048   
 0.198 
 0.051  
 
 0.087 
 0.175                                                                                                   
    
 0.114  
 
 0.204  
 
 0.782   
 
 0.264                                                                                                                                                                                                                                                                                                                                                                                                    

Eigen value                                      1.41                              1.30                                 1.27 
Label of the factor            
                                                              

Fruits and 
vegetables               

Takeaway 
 meals                

High fat  
snacks                                  

  
 

              Figure 4.1 Scree plot showing eigenvalues for each component, data obtained in B 
cohort (wave 2) 
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     Table 4.2 Factor-loading matrix for the three major factors in B cohort-wave 3 

 
  Food Items                                  
(Variance explained)                   

Factor 1                    
12.74%                      

Factor 2                        
12.53%                           

Factor 3 
10.87% 

Fresh fruit                                      
Raw vegetables/salad                      
Cooked vegetables                       
Water                                           
Soft drink/                                    
cordial, not diet 
Fresh juice                                      
Hot chips/                                      
French fries 
Meat pie, hamburger,                     
hot dog, sausage or sausage roll  
Potato chips/                                   
 savoury snacks 
Biscuits, doughnuts,                        
cake, pie or chocolate                     
Diet soft drink/cordial                      

 0.687                       
 0.664                         
 0.596                        
 0.151                        
-0.077                         
 
 0.162                        
-0.006                        
 
 0.047                         
 
 0.074                         
 
 0.028                        
 
 0.050                        

-0.011                              
 0.041                            
-0.119                             
-0.459                             
 0.323                             
 
 0.102                              
 0.578                             
 
 0.580                             
 
 0.062                             
 
 0.141                             
 
-0.131                            

 0.028                         
-0.063       
 0.066 
 0.121 
 0.165                                                                                                                                            
 
 0.054 
-0.039                                                                                                   
 
 0.108 
 
 0.293                                         
 
 0.694                                                                                                                                                                                              
 
-0.574 

Eigen value                                      1.40                            1.37                                1.19 
Label of the factor         
                                                             

Fruits and 
vegetables              

Takeaway  
meals             

High fat  
snacks 

 
               Figure 4.2 Scree plot showing eigenvalues for each component, data obtained in B 

cohort (wave 3) 

 
 

4.2 OLDER CHILDREN (K-COHORT)  
 

Results from exploratory factor analysis showed that the same factors emerged as seen in the B-

cohort. Three factors emerged through exploratory factor analysis using ten food items in wave 

1, and eleven food items in waves 2 and 3, based on the Kaiser criterion and the scree plot 

(Figure 4.3, Figure 4.4, Figure 4.5). Similar to the B-cohort, food items with a loading above 0.3 

on a dietary pattern were identified to have a high association with that pattern, while those 
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below 0.3 were excluded from that pattern. These factors accounted for 40% of total variance in 

wave 1 (Table 4.3), 37% in wave 2 (Table 4.4) and 36% in wave 3 (Table 4.5). 

  

Factor 1 represented food items associated with the consumption of fruits and vegetables. 

“Fresh fruit” had the highest factor loading in waves 1 and 3, whereas “raw vegetables/salad” 

had the highest factor loading in wave 2. “Cooked vegetables” was also positively associated 

with factor 1 in all cohort waves, since it showed high factor loading values. Factor 1 was 

labelled as the “fruits and vegetables” pattern.  

Factor 2 was loaded highly on foods which are commonly prepared outside the home. A high 

positive loading was obtained for “hot chips/french fries” in all cohort waves. This factor was 

also positively associated with “potato chips/savoury snacks” and “soft drink/cordial, not diet” 

in wave 1, and “meat pies, hamburgers, hot dogs, sausages or sausage rolls” in all cohort waves. 

This factor was labelled as “takeaway meals” pattern. 

 

Factor 3 was labelled as a “high fat snacks” pattern, comprising snack foods high in energy and 

fat. A high positive loading was obtained for “biscuits, doughnuts, cakes, pies or chocolate” in 

all cohort waves. High positive loading was also obtained for “potato chips/savoury snacks” and 

“soft drink/cordial, not diet” in waves 2 and 3.  

 
     Table 4.3 Factor-loading matrix for the three major factors in K cohort-wave 1 

  Food Items                                  
(Variance explained)                   

Factor 1                    
15.07%                       

Factor 2                       
13.63%                         

Factor 3 
11.49% 

Fresh fruit                                     
Raw vegetables/salad                      
Cooked vegetables                          
Water                                             
Soft drink/                                      
cordial, not diet 
Fresh juice                                      
Hot chips/                                       
French fries 
Meat pie, hamburger,                      
hot dog, sausage or sausage roll  
Potato chips/                                   
savoury snacks 
Biscuits, doughnuts,                        
cake, pie or chocolate       

 0.724                           
 0.605                          
 0.566                         
 0.281                          
-0.112                         
 
 0.148                          
 0.015                          
 
 0.086                          
 
 0.012                          
 
 0.082                         
 

 0.021                             
 0.073                             
-0.064                             
 0.152                            
 0.439                             
 
 0.011                             
 0.692                            
 
 0.653                             
 
 0.483                              
 
-0.086                             
 

 0.069                         
 0.112       
 0.179 
-0.446 
 0.267                                                                                                                                            
 
 0.283 
-0.171                                                                                                   
 
-0.127 
 
 0.187                                         
 
 0.497                                                                                                                                                                                              
 

Eigen value                                        1.50                           1.36                                1.14 
Label of the factor              
                                                             

Fruits and 
vegetables              

Takeaway 
meals                   

High fat snacks                                  
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                    Figure 4.3 Scree plot showing eigenvalues for each component, data obtained in K 
cohort (wave 1) 

 

 
 

     Table 4.4 Factor-loading matrix for the three major factors in K cohort-wave 2 

  Food Items                                  
(Variance explained)                   

Factor 1                    
13.34%                             

Factor 2                       
12.50%                                  

Factor 3 
11.11% 

Fresh fruit                                     
Raw vegetables/salad                      
Cooked vegetables                          
Water                                             
Soft drink/                                     
cordial, not diet 
Fresh juice                                      
Hot chips/                                      
French fries 
Meat pie, hamburger,                      
hot dog, sausage or sausage roll  
Potato chips/                                   
 savoury snacks 
Biscuits, doughnuts,                       
cake, pie or chocolate                     
Diet soft drink/cordial                     

 0.665                         
 0.683                          
 0.621                         
 0.126                         
-0.026                          
 
 0.222                         
-0.019                          
 
 0.073                          
 
 0.066                          
 
-0.043                          
 
-0.033                         

-0.037                              
 0.111                             
-0.012                             
-0.477                              
 0.035                              
 
-0.028                              
 0.710                              
 
 0.689                              
 
 0.088                               
 
 0.084                              
 
-0.058                               

 0.007                         
-0.093       
-0.020 
 0.219 
 0.698                                                                                                                                            
 
 0.121 
 0.018                                                                                                   
 
-0.037 
 
 0.497                                         
 
 0.804                                                                                                                                                                                              
 
 0.232 

Eigen value                                        1.46                             1.37                                 1.22 
Label of the factor              
                                                             

Fruits and 
vegetables                

Takeaway 
meals                    

High fat snacks                                  
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                Figure 4.4 Scree plot showing eigenvalues for each component, data obtained in K 
cohort (wave 2) 

 

 
 

       Table 4.5 Factor-loading matrix for the three major factors in K cohort-wave 3 

  Food Items                                  
(Variance explained)                    

Factor 1                  
12.66%                             

Factor 2               
12.30%                     

Factor 3 
11.15% 

Fresh fruit                                       
Raw vegetables/salad                       
Cooked vegetables                           
Water                                              
Soft drink/                                      
cordial, not diet 
Fresh juice                                       
Hot chips/                                        
French fries 
Meat pie, hamburger,                       
hot dog, sausage or sausage roll  
Potato chips/                                    
 savoury snacks 
Biscuits, doughnuts,                         
cake, pie or chocolate                     
Diet soft drink/cordial                       

 0.696                        
 0.637                          
 0.562                         
 0.206                         
-0.066                          
 
 0.208                         
 0.005                          
 
 0.037                          
 
 0.072                          
 
 0.028                         
 
 0.037                          

-0.042                            
 0.127                            
-0.057                            
-0.189                            
 0.120                            
 
-0.081                            
 0.725                           
 
 0.628                             
 
 0.277                             
 
-0.197                             
 
 0.009                             

-0.022                         
-0.041       
 0.126 
 0.205 
 0.653                                                                                                                                            
 
 0.176 
-0.055                                                                                                   
 
 0.015 
 
 0.538                                         
 
 0.919                                                                                                                                                                                              
 
-0.043 

Eigen value                                        1.39                             1.35                                  1.22 
Label of the factor               
                                                             

Fruits and 
vegetables                

Takeaway 
meals                   

High fat snacks                                  
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                   Figure 4.5 Scree plot showing eigenvalues for each component, data obtained in K 
cohort (wave 3) 

 

 

4.3 DISCUSSION  
 

This study presents three sets of dietary patterns obtained using exploratory factor analysis in 

two cohorts of children between 2 and 9 years of age: the “fruits and vegetables pattern”, the 

“takeaway meals pattern” and the “high fat snacks pattern”. The dietary patterns were tested as 

three factors: the ‘fruit and vegetable’ pattern, ‘takeaway meals’ pattern, and ‘high fat snack’ 

pattern. The author did not combine factor 2 and 3 because some of the food items did not load 

significantly on the appropriate food pattern. For example, at younger ages (2-3 years) and at 

older ages (4-5 years), “potato chips/savoury snacks” was loading highly in the “takeaway 

meals” pattern. Also “Soft drink/cordial, not diet” at younger ages (4-5 years) was loaded highly 

in the “takeaway meals” pattern. As a result, three dietary patterns have been identified.  

The “fruits and vegetables” pattern was identified across all age groups, and was associated with 

the consumption of fresh fruit, and cooked and raw vegetables. This study was based on only 13 

food items. A major limitation of the present study is that data collected did not contain 

sufficient dietary information (13 food items in both cohorts). Among younger and older 

children, the “takeaway meals pattern” was loaded highly on many of the foods associated with 

‘hot chips/french fries’, ‘meat pies, hamburgers, hot dogs, sausages/sausage rolls’, ‘soft 

drink/cordial, not diet’ and ‘potato chips/savoury snacks’. These findings concur with an 

Australian study showing that ‘Extra food’ (fried potatoes, sugar-sweetened soft drinks, ice 

cream/ice confection and cordials) are consumed frequently and are high contributors to the 

energy intake of children in the early years of life (Rangan et al., 2007).  
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The ‘high fat snacks pattern’ was the third dietary pattern identified in the B and K cohorts. 

Despite some of the food items not loading significantly on the ‘high fat snacks pattern’ at 

younger ages (2-3 years) and at older ages (4-5 years), necessity inclusion as a potential factor 

to examine the significant psychosocial determinants in explaining the choice of ‘high fat 

snacks pattern’ cross-sectionally and over time (e.g. in subsequent waves). The stability of 

“high fat snacks” pattern is also important because it adds weight to the notion that unhealthy 

habits formed early in life, persist through subsequent years. It is also important to consider this 

factor when making comparisons with previous results, and may help establish recommendation 

supports the significant of early interventions. Concerning the ‘high fat snacks pattern’, highly 

positive loading was obtained for “biscuits, doughnuts, cakes, pies or chocolate” for younger 

children, and also for “biscuits, doughnuts, cakes, pies or chocolate”, “potato chips/savoury 

snacks” and “soft drink/cordial, not diet” for older children. A recent study on Australian 

children's ‘Extra food’ consumption over 10 years from 1995 to 2007, found that the 

consumption of potato crisps and similar snacks and sugar-sweetened soft drinks had increased, 

indicating that Australian children continue to consume these types of foods over time (Rangan 

et al., 2011). 

Due to underlying collection of diet data, it is difficult to interpret comparisons of dietary 

patterns between studies, due to differences in data collection (Lioret et al., 2008). Previous 

studies have used factor analysis of food frequency questionnaire data to identify food 

consumption patterns. A study by Aranceta et al. (2003) carried out on 2-24 year old Spanish 

children, identified five dietary patterns: ‘snacky’, ‘healthy’, ‘protein-rich’, ‘meat-rich’ ‘alcohol 

and soft drink’ (Aranceta et al., 2003). In that Spanish study, the ‘healthy’ pattern (characterized 

by increased consumption of fruit, vegetables and fish), and the ‘snacky’ pattern (characterized 

by increased consumption of buns, cakes, biscuits, sweets, salted snacks and soft drinks), were 

quite similar to this study. In the present study, the “fruits and vegetables” pattern was 

characterized by increased consumption of fresh fruit, and cooked and raw vegetables across all 

age groups, and the “high fat snacks” pattern was characterized by increased consumption of 

biscuits, doughnuts, cake, pie or chocolate at early ages, and biscuits, doughnuts, cake, pie or 

chocolate, soft drink and potato chips at later ages. A cross sectional study carried out on 

children 9-10 years of age in Norway identified four main components of dietary patterns: 

‘snacking’, ‘junk/convenient’, ‘varied Norwegian’ and ‘dieting’ patterns (Oellingrath et al., 

2010). The ‘junk/convenient’ pattern features a similar combination of food items as the 

‘takeaway meals’ pattern identified in the present study. Both patterns are associated with 

increased consumption of French fries and hamburgers/kebabs, and may suggest a lower health 

consciousness among children within this age group.  
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Comparison of studies reveals a common thread in terms of the dietary patterns that explain the 

total variance in the data. The amount of variance of dietary patterns identified in this study 

could be considered as much higher compared with the extent identified in previous studies. The 

results of the Avon Longitudinal Study of Pregnancy and Childhood (ALSPAC) by North and 

Emmett, (2000) identified four dietary patterns: ‘junk’, ‘healthy’, ‘traditional’ and ‘snack’ based 

on a factor analysis of dietary questionnaires gathered from British children three years of age 

by their mothers. The four patterns explained 23.5% of the variation within the sample (North 

and Emmett, 2000), whereas in the present study, they explained 36% for three dietary patterns 

identified at ages 2-3 years. A repeat analysis of the Avon Longitudinal Study of Pregnancy and 

Childhood was carried out on 4 and 7 year old children (Northstone and Emmett, 2005). Only 

three dietary patterns were identified at both time points: ‘junk’, ‘traditional’, and ‘health-

conscious’ patterns, whereas the ‘snack’ pattern, which was included in the first study (North 

and Emmett, 2000), was excluded from that study. The three patterns explained 17.6% of the 

variation at age 4 years and 18.2% of the variation at age 7 years, whereas in the present study, 

they explained 40% of the variation at 4-5 years of age (B-cohort) and 37% at 6-7 years of age 

for the three dietary patterns identified. With the exception of the ‘traditional’ pattern, the 

dietary patterns identified in both British studies are comparable to those in the present study 

although the order of identified patterns and number of food items emerged within each pattern 

does differ. The first pattern with high loading in high-fat and fast foods in British studies 

(North and Emmett, 2000) (Northstone and Emmett, 2005) was the second pattern to be 

identified in the present study.  

 

To conclude, exploratory factor analysis provided a clear insight into grouping together 

correlated food items to identify three sets of dietary patterns. A major limitation related to 

using exploratory factor analysis is that it might be affected by subjective analytic decisions, 

including the labelling of food patterns. For example, some of the food items (e.g. “potato 

chips/savoury snacks”, “soft drink/cordial, not diet”)  particularly in factor 2 ‘Takeaway meals’ 

option and factor 3 ‘high fat snack’ option did not load significantly on the appropriate food 

pattern at younger ages (2-3 years) and at older ages (4-5 years). This may cause biased 

estimation of true relationships between psychosocial determinants and dietary patterns derived 

from exploratory factor analysis. 
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5 CHAPTER FIVE- RESULTS AND DISCUSSION OF PSYCHOSOCIAL 

DETERMINANTS ON “FRUITS AND VEGETABLES” OPTION CONSUMPTION 

 

Chapters five and six take the constructs from exploratory factor analysis developed in chapter 

four and examine associations with psychosocial factors identified as potential determinants by 

previous literature in chapter two. The first of these constructs, “fruits and vegetables”, is 

examined in this chapter. 

 

The results of this study, as well as a discussion of the psychosocial determinants of “fruits and 

vegetables” option intake, are presented in this chapter. Univariate analysis was performed to 

measure the mean daily reported consumption of “fruits and vegetables” option across time-

points in the B and K cohorts. Bivariate analysis was then performed to identify the frequency 

of daily reported consumption of “fruits and vegetables” option according to gender, using 

Pearson Chi-square tests, to address the following question: “Is there a difference between boys 

and girls in terms of reported consumption of “fruits and vegetables option”?  

 

For the cross-sectional analyses, logistic regression analyses were performed separately for boys 

and girls to identify potential confounding variables (demographic variables) associated with a 

“fruits and vegetables” option intake. As a result, all significant or nearly significant variables 

(P<0.05; P<0.01) were included in the multivariate logistic regression analyses as confounding 

variables. Multivariate regression analyses were then performed separately for boys and girls to 

examine significant predictors in explaining the dependent variables (the choices of consuming 

“fruits and vegetables”). The results of cross-sectional analyses were adjusted for potential 

confounding variables. The analyses, therefore, attempted to answer the following question 

“Which determinant factors are associated with actual (concurrent) “fruits and vegetables” 

option consumption, according to gender?” 

 

For the longitudinal analyses, cross-lagged correlation analysis was performed between Time 1 

(2-3 years; psychosocial variable models) and Time 2 (4-5 years; “fruits and vegetables” option) 

in B cohort and between Time 1 (4-5 years; psychosocial variable models), Time 2 (6-7 years) 

and Time 3 (8-9 years) “fruits and vegetables” option in K cohort. Multivariate logistic 

regression analyses were used separately for boys and girls to test whether psychosocial 

determinants can predict changes in the consumption of “fruits and vegetables” option over 

time. The analyses attempted to answer the following question: “What is the impact over time of 

early experiences on factors influencing children’s “fruits and vegetables” option intake?” 

  

The results and discussion of stability in “fruits and vegetables” option consumption over time 

according to gender are presented in this chapter. Kappa statistics analysis was performed in 
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order to answer the following question: “Does the extent of “fruits and vegetables” 

consumption change over time?” 

5.1 RESULTS 

5.1.1 Univarite analysis 

 

Mean frequency of daily consumption of “fruits and vegetables” option 

 

Results of the mean frequency of daily consumption of a “fruits and vegetables” option from 

each wave of the cohorts (Table 5.1) showed that the mean frequency of daily consumption of a 

“fruits and vegetables” option increased over time in both cohorts. 

Table 5.1 Mean frequency of daily consumption of “fruits and vegetables” 

option obtained from each cohort wave† 

   
   “Fruits and vegetables” option 

                                                     Mean                           (SD)                                                                             
Younger children (B-cohort) 
Boys 
2-3 years                                                            1.06                              0.84                      
4-5 years                                                            1.13                              0.80          
Girls 
2-3 years                                                            1.13                              0.83                      
4-5 years                                                            1.23                              0.78          
Older children (K-cohort) 
Boys 
4-5 years                                                            0.96                              0.84                      
6-7 years                                                            1.01                              0.85  
8-9 years                                                            1.02                              0.83 
Girls 
4-5 years                                                            1.02                              0.84                      
6-7 years                                                            1.09                              0.85     
8-9 years                                                            1.10                              0.83       

                    † Frequency (times/day), for details of procedures, see section 3.3 ‘Methods’ 

5.1.2 Bivariate Analysis 

 

Frequency of daily reported consumption of “fruits and vegetables” option 

  

The frequency of daily reported consumption of a “fruits and vegetables” option stratified by 

gender in both cohorts is given in Tables 5.2-5.3. At younger ages, the frequency of reporting 

consumption of more than one “fruits and vegetables” option per day was significantly higher in 

girls than in boys at 2-3 years (51.2% vs. 48.8%, x2 = 5.50, P=0.019) and also at 4-5 years 

(51.7% vs. 48.3%, x2 = 11.95, P=0.01) (Table 5.2). In older ages, the frequency of reporting 

consumption of more than one “fruits and vegetables” option per day was significantly higher in 
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girls than in boys in the 6-7 years age group (51.6% vs. 48.4%, x2 = 7.00, P=0.008) and also in 

the 8-9 years age group (51.9% vs. 48.1%, x2 = 9.50, P=0.002). The frequency of reporting 

consumption of more than one “fruits and vegetables” option per day was also observed as 

higher in girls than in boys at 4-5 years of age, but with no significant differences indicated 

(Table 5.3).  

   

Table 5.2 Frequency of daily reported consumption of a “fruits and vegetables” option stratified 

by gender in the B-cohort 

  Boys Girls x2                       P-value*   
Age group Frequency† n % n %  

5.50      
 

 
.019*          2-3 years 

 
≤1 Once 1423 52.4 1294 47.6 
>1 Once  909 48.8 952 51.2 

4-5 years ≤1 Once 1344 53.6 1165 46.4 11.95 
 
    

  .001** 
 
 

>1 Once  901 
 

48.3 
 

965 
 

51.7 
 

*x2  test, *P<0.05; **x2  test, **P<0.01: Pearson’s chi-square analyses between boys and girls 
 † Frequency (times/day), for details of procedures, see section 3.3 ‘Methods’ 
 

Table 5.3 Frequency of daily reported consumption of a “fruits and vegetables” option stratified 

by gender in the K-cohort 

  Boys Girls x2                       P-value*   
Age group Frequency† n % n % 

2.72 
 

 
.099 4-5 years 

 
≤1 Once 1636 51.7 1531 48.3 
>1 Once  858 49.2 886 50.8 

6-7 years 
 
 

≤1 Once 1411 52.5 1277 47.5 
7.00 

 

 
.008* >1 Once  847 

 
48.4 

 
902 

 
51.6 

 
8-9 years 

 
 

≤1 Once 1411 52.9 1257 47.1 
9.50 

 

 
.002* >1 Once  789 

 
48.1 

 
853 

 
51.9 

 
*x2  test, *P<0.05: Pearson’s chi-square analyses between boys and girls 
† Frequency (times/day), for details of procedures, see section 3.3 ‘Methods’ 
  

5.1.3 Cross-sectional analysis 

 

This section reports cross-sectional results identifying psychosocial determinants which are 

associated with the intake of a “fruits and vegetables” option. Results are presented separately in 

six major themes, and include only associations that were statistically significant. These themes 

are:  

(1) Demographic status;  

(2) Personal determinants: children’s social emotional competencies, children’s intention 

towards social behaviours, children’s knowledge in academic performance;  

(3) Family home entertainment environment: watching TV/videos, computer usage, spending 

free time in sedentary/active pastimes and family rules about watching TV; 
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(4) Socio-cultural environment: family structure, parenting practice, parenting style, social 

support, parental stress, and parental fruit and vegetable consumption; 

(5) Socioeconomic factors: parental education, parental income and parental work status; and  

(6) Physiological factors: child BMI, parental BMI and parental physical activity.  

 

Detailed results are summarized in Appendix 4, located in the PDF file “Appendix 4” on the 

accompanying CD-ROM.   

 

Logistic regression analysis 

 
Demographic status 

 

Results of the logistic regression analyses with consumption of a “fruits and vegetables” option 

as a dependent variable (Appendix 4, Table 1-5) showed that Aboriginal and Torres Strait 

Islander boys and girls in both age cohorts had lower odds of consuming a “fruits and 

vegetables” option more than once per day compared to those from non Aboriginal/Torres Strait 

Islander backgrounds. Girls in the B-cohort (2-3 & 4-5 years) and in the K-cohort (4-5 years), 

and also boys in the B-cohort (4-5 years) for whom English is the primary language at home had 

lower odds of consuming a “fruits and vegetables” option more than once per day compared to 

those whose first language is not English. As the number of people in the household increased, 

boys in B-cohort (2-3 years) were more likely to consume a “fruits and vegetables” option more 

than once per day.  

 

Multivariate logistic regression analysis 

 

Personal determinants 

 

Results of the multivariate logistic regression analyses between personal determinants and a 

“fruits and vegetables” option intake stratified by gender in both cohorts are presented in this 

section. With regard to associations between children’s social emotional competencies and a 

“fruits and vegetables” option intake, boys (OR 0.44; 95% CI, 0.22 to 0.87) and girls (OR 0.51; 

95% CI, 0.28 to 0.92) at 2-3 years of age (Appendix 4, Table 6), and also boys (OR 0.69; 95% 

CI, 0.49 to 0.97) at 4-5 years of age (Appendix 4, Table 7) whose parents reported their children 

to have low social emotional competencies had lower odds of consuming a “fruits and 

vegetables” option more than once per day. Girls at 6-7 years of age (OR 0.61; 95% CI, 0.42 to 

0.90) (Appendix 4, Table 9) and at 8-9 years of age (OR 0.72; 95% CI, 0.53 to 0.97) (Appendix 
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4, Table 10) whose parents reported their children to have low social emotional competencies 

had lower odds of consuming a “fruits and vegetables” option more than once per day.  

As shown in (Appendix 4, Table 9), children’s low intention towards social behaviours was 

negatively associated with a “fruits and vegetables” option intake in the K cohort. Girls at 6-7 

years whose parents reported a low intention towards social behaviours had lower odds of 

consuming a “fruits and vegetables” option (OR 0.65; 95% CI, 0.45 to 0.93) more than once per 

day. Children’s knowledge in academic performance showed positive associations with “fruits 

and vegetables” option intake in the B cohort (Appendix 4, Table 7). Parents who reported their 

children to have a high standard of academic performance at school were more likely to have 

girls at 4-5 years who consume a “fruits and vegetables” option (OR 1.35; 95% CI, 1.07 to 1.69) 

more than once per day.     

Family home entertainment environment  

 

The results showed that watching TV/video more frequently (1-3 and >3 hours per day) on 

weekdays and on the weekend among boys and girls of all ages, was associated with lower odds 

of consuming a “fruits and vegetables” option more than once per day. Using a computer for 

more than one hour showed negative associations with a “fruits and vegetables” option intake in 

girls at 6-7 years (OR 0.69; 95% CI, 0.39 to 0.78) (Appendix 4, Table 9) and at 8-9 years (OR 

0.86; 95% CI, 0.02 to 1.09) (Appendix 4, Table 10) on the weekdays, and also in boys at 6-7 

years (OR 0.78; 95% CI, 0.62 to 0.98) in weekends more than once per day (Appendix 4, Table 

9). Choosing sedentary pastimes (e.g. TV, computer, drawing or reading) showed negative 

associations with “fruits and vegetables” option intake more than once per day in boys at 4-5 

years (OR 0.78; 95% CI, 0.61 to 0.99) (Appendix 4, Table 7), whereas choosing active pastimes 

(e.g. bike riding, dancing, games or sports) showed positive associations with “fruits and 

vegetables” option intake in boys at 8-9 years (OR 1.32; 95% CI, 1.06 to 1.64) more than once 

per day (Appendix 4, Table 10). Family rules about watching television were associated with 

higher odds of consuming a “fruits and vegetables” option in boys and girls at 6-7 and 8-9 years 

of age more than once per day (Appendix 4, Table 9-10).  

       

Socio-cultural environment 

 

The results showed that girls whose biological fathers were present in the home at 4-5 years 

(OR 1.79; 95% CI, 1.05 to 3.05) had higher odds of consuming a “fruits and vegetables” option 

more than once per day (Appendix 4, Table 7). Presence of elder sisters and brothers in the 

home showed negative associations with a “fruits and vegetables” option intake in girls at 2-3 

years (OR 0.51; 95% CI, 0.28 to 0.92) (Appendix 4, Table 6) and in boys at 4-5 years (OR 0.58; 
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95% CI, 0.37 to 0.92) (Appendix 4, Table 7), whereas presence of younger brothers in the home 

showed positive associations with a “fruits and vegetables” option intake in boys at 4-5 years 

(OR 1.57; 95% CI, 1.00 to 2.47) more than once per day (Appendix 4, Table 8). Spending less 

time with mothers showed negative associations with a “fruits and vegetables” option intake in 

girls at 8-9 years (OR 0.53; 95% CI, 0.31 to 0.90) (Appendix 4, Table 10), and also spending 

less time with friends showed negative associations with a “fruits and vegetables” option intake 

in girls at 2-3 years (OR 0.63; 95% CI, 0.47 to 0.85) (Appendix 4, Table 6) and in boys at 6-7 

years (OR 0.59; 97% CI, 0.43 to 0.81) (Appendix 4, Table 9) and at 8-9 years (OR 0.63; 95% 

CI, 0.47 to 0.84) (Appendix 4, Table 10) more than once per day. Girls at 4-5 years (Appendix 

4, Table 7) who spent time daily with friends had higher odds of consuming a “fruits and 

vegetables” option (OR 1.55; 95% CI, 1.00 to 2.40) more than once per day. In early age 

groups, spending time daily with other family members in the home showed negative 

associations with a “fruits and vegetables” option more than once per day in girls at 4-5 years 

(OR 0.46; 95% CI, 0.25 to 0.85). Such association may be due to the presence of grandfathers in 

the home at the same age group (OR 0.12; 95% CI, 0.02 to 0.51) (Appendix 4, Table 7). In late 

age groups, spending time daily with other family members in the home showed positive 

associations with a “fruits and vegetables” option more than once per day in girls at 4-5 years 

(OR 2.36; 99% CI, 1.54 to 3.61). Such association may be due to time spent daily with 

grandparents at the same age group (OR 1.75; 95% CI, 0.65 to 3.12) (Appendix 4, Table 8).    

 

Low self-efficacy among mothers showed negative associations with a “fruits and vegetables” 

option intake in boys (OR 0.72; 95% CI, 0.53 to 0.98) and girls (OR 0.64; 95% CI, 0.48 to 0.85) 

at 4-5 years (Appendix 4, Table 7). Positive maternal monitoring of children’s lifestyle showed 

positive associations with “fruits and vegetables” option intake in boys at 4-5 years (B cohort) 

(OR 1.56; 95% CI, 1.05 to 2.30) (Appendix 4, Table 7), and also in boys (OR 1.84; 95% CI, 

1.19 to 2.82) and girls at 6-7 years (OR 1.98; 95% CI, 1.18 to 3.84) (K cohort) (Appendix 4, 

Table 9). Mothers who reported high irritability at 8-9 years had lower odds of their sons 

consuming a “fruits and vegetables” option (OR 1.42; 95% CI, 1.00 to 2.00) (Appendix 4, Table 

10) more than once per day. High levels of maternal control over their children’s behaviours 

showed negative associations with a “fruits and vegetables” option intake in girls at 4-5 years (B 

cohort) (OR 0.72; 95% CI, 0.53 to 0.99) (Appendix 4, Table 10) more than once per day. 

Authoritarian mothers were associated with lower odds of consuming a “fruits and vegetables” 

option in girls at 4-5 years (OR 0.53; 95% CI, 0.30 to 0.92) (Appendix 4, Table 7) and also in 

boys at 6-7 years (OR 0.43; 95% CI, 0.23 to 0.78) (Appendix 4, Table 9) and at 8-9 years (OR 

0.58; 95% CI, 0.35 to 0.98) (Appendix 4, Table 9) more than once per day. Permissive mothers 

showed positive associations with a “fruits and vegetables” option intake in boys at 4-5 years 

(OR 2.09; 95% CI, 1.21 to 3.61) (Appendix 4, Table 7). High levels of stressful life events 

among mothers were associated with lower odds of children consuming a “fruits and 
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vegetables” option in boys at 4-5 years (OR 0.66; 95% CI, 0.46 to 0.96) (Appendix 4, Table 8) 

and at 6-7 years (OR 0.58; 95% CI, 0.37 to 0.90) (Appendix 4, Table 9) more than once per day. 

Boys and girls of mothers who reported eating two or more servings of fruit and vegetables per 

day when their children were 4-5 years old (from the B and K cohorts) (Appendix 4, Table 7, 8) 

had higher odds of consuming a “fruits and vegetables” option more than once per day.            

      

Fathers being involved daily with children in lifestyle activities is positively associated with a 

“fruits and vegetables” option intake in boys at 4-5 years (OR 1.84; 95% CI, 1.26 to 2.70) 

(Appendix 4, Table 7), whereas fathers’ involved less often with children in lifestyle activities is 

negatively associated with a “fruits and vegetables” option intake in boys at 2-3 years (OR 0.70; 

95% CI, 0.50 to 0.98) (Appendix 4, Table 6) more than once per day. Low levels of punitivness 

by fathers showed positive associations with a “fruits and vegetables” option intake in boys at 6-

7 years (OR 1.79; 95% CI, 1.09 to 2.96) (Appendix 4, Table 9). Fathers who practiced low 

warmth were less likely to have sons who consumed a "fruits and vegetables" option at 4-5 

years (OR 0.68; 95% CI, 0.59 to 1.13) (Appendix 4, Table 8) and at 8-9 years (OR 0.66; 95% 

CI, 0.45 to 0.95) (Appendix 4, Table 10) more than once per day. High levels of stressful life 

events among fathers showed negative associations with a “fruits and vegetables” option intake 

in girls at 4-5 years (OR 0.64; 95% CI, 0.44 to 0.94) (Appendix 4, Table 7) more than once per 

day. Fathers who reported eating two or more servings of vegetables at 4-5 years and 8-9 years 

were more likely to have boys consuming a “fruits and vegetables” option more than once per 

day (Appendix 4, Table 8, 10).  

The results revealed that parental modelling of lifestyle activities is associated with higher odds 

of children consuming a “fruits and vegetables” option as demonstrated by results from the B 

and K cohorts (Appendix 4, Table 6-7, 9-10). Boys and girls who model parents’ lifestyle 

activities had higher odds of consuming a “fruits and vegetables” option more than once per 

day.  

A high level of support reportedly received by mothers and fathers showed a negative 

association with a ‘fruits and vegetables’ option intake in boys (OR 0.55; 95% CI, 0.31 to 0.97) 

and girls (OR 0.67; 95% CI, 0.45 to 0.99) at 4-5 years (Appendix 4, Table 7). When fathers 

reported low support from friends in child-raising, their sons at 4-5 years (B cohort) had higher 

odds of consuming a “fruits and vegetables” option (OR 1.74; 95% CI, 0.89 to 3.97) (Appendix 

4, Table 7), whereas mothers and fathers who reported low support from friends to raise 

children were less likely to have girls at 6-7 years (OR 0.71; 95% CI, 0.85 to 1.03) (Appendix 4, 

Table 9) and boys at 8-9 years (OR 0.62; 95% CI, 0.45 to 0.84) (Appendix 4, Table 10) who 

consumed a “fruits and vegetables” option more than once per day.     
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Results after adjusting for demographic status, showed that mothers who reported low support 

from neighbours when their children were 2-3 years old were less likely to have girls who 

consumed a “fruits and vegetables” option (OR 0.57, 95% CI, 0.40 to 0.81) (Appendix 4, Table 

6) more than once per day. This continued to remain significant with an additional of 7% in the 

odds (OR 0.64; 95% CI, 0.44 to 0.93) more than once per day after adjusting for demographics 

status, feeling about neighbourhood for bringing up children, current housing and mothers 

spending time with neighbours. At 4-5 years (Appendix 4, Table 7), after adjusting for the same 

variables as at 2-3 years, the odds of girls consuming a “fruits and vegetables” option more than 

once per day remained constant (from OR 0.70; 95% CI, 0.51 to 0.96 to OR 0.70; 95% CI, 0.50 

to 1.01). The increase in the odds after the second adjustment at 2-3 years reflects the likely 

importance of neighbourhood covariates and spending time with neighbours as a means of 

determining healthy eating behaviours. On the other hand, the odds of children consuming a 

pattern of a “fruits and vegetables” option at 4-5 years remained constant after the second 

adjustment. In the K-cohort, the situation changes in a positive direction. Results after adjusting 

for demographic status indicated that 6-7 year old girls of mothers who reported high support 

from neighbours to raise their children had children with higher odds of consuming a “fruits and 

vegetables” option more than once per day (OR 3.63; 95% CI, 1.06 to 12.63) (Appendix 4, 

Table 9). After adjusting for demographic variables plus the same covariates as adjusted in the 

B-cohort, the odds of girls’ “fruits and vegetables” option intake increased by 31% (OR 3.94; 

95% CI, 1.03 to 14.96).  

The results, after adjusting for demographic status, showed that 2-3 year old boys of mothers 

who reported significant support from other family members, had higher odds of consuming a 

“fruits and vegetables” option (OR 1.32; 95% CI, 1.01 to 1.75) (Appendix 4, Table 6) more than 

once per day. Furthermore, 6-7 year old girls of mothers who reported significant support from 

other family members had higher odds of consuming a “fruits and vegetables” option (OR 1.44; 

95% CI, 0.80 to 3.96) (Appendix 4, Table 9) more than once per day. Further adjustment for 

demographic status, family cohesion, other family members spending time with mothers and 

child spending time with grandmother, grandfather, cousin and uncle/aunt were applied. The 

association, after adjustment, continued to remain significant at 2-3 years with an additional of 

8% in the odds (OR 1.40; 95% CI, 1.04 to 1.88), and also an additional of 7% in the odds at 6-7 

years (OR 1.51; 95% CI, 0.88 to 4.10).  

Socioeconomic factors 

   

The results showed that high education level of fathers was associated with higher odds of 

consuming a “fruits and vegetables” option in girls at 8-9 years (OR 1.62; 95% CI, 1.12 to 2.33) 

more than once per day (Appendix 4, Table 10). Low education level of mothers showed 

negative associations with a “fruits and vegetables” option in boys at 2-3 years (OR 0.59; 95% 
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CI, 0.42 to 0.83) (Appendix 4, Table 6), 4-5 years (B cohort) (OR 0.52; 99% CI, 0.37 to 0.73) 

(Appendix 4, Table 7), 4-5 years (K cohort) (OR 0.54; 95% CI, 0.35 to 0.83) (Appendix 4, 

Table 8) and 6-7 years (OR 0.69; 95% CI, 0.49 to 0.89) (Appendix 4, Table 9), and also girls 

(OR 0.69; 95% CI, 0.49 to 0.96) at 4-5 years (B cohort) (Appendix 4, Table 7). The low income 

level of mothers and fathers (<$500/wk) was associated with higher odds of consuming a “fruits 

and vegetables” option in boys at 2-3 years (OR 1.59; 95% CI, 1.14 to 2.23) (Appendix 4, Table 

6) and at 6-7 years (OR 1.70; 95% CI, 1.10 to 2.84) (Appendix 4, Table 9), whereas fathers of 

high income level (>$2000/wk) were associated with higher odds of consuming a “fruits and 

vegetables” option in boys at 4-5 years (OR 1.40; 95% CI, 1.03 to 1.91) more than once per day 

(Appendix 4, Table 7). Working full-time mothers showed negative associations with a “fruits 

and vegetables” option intake in boys at 6-7 years (OR 0.63; 95% CI, 0.44 to 0.92) (Appendix 

4, Table 9) and at 8-9 years (OR 0.52; 99% CI, 0.73 to 0.74) (Appendix 4, Table 10).            

Physiological factors 

 

The results showed that overweight girls at 2-3 years (OR 1.39; 95% CI, 1.11 to 1.73) 

(Appendix 4, Table 6) and also overweight boys at 4-5 years (OR 1.28; 95% CI, 1.00 to 1.63) 

(Appendix 4, Table 8) were more likely to consume a “fruits and vegetables” option more than 

once per day. Overweight/obese mothers and fathers showed negative associations with a “fruits 

and vegetables” option intake in boys at 2-3 years (OR 0.66; 95% CI, 0.46 to 0.94) (Appendix 

4, Table 6), 4-5 years (OR 0.64; 95% CI, 0.45 to 0.93) (Appendix 4, Table 7), 6-7 years (OR 

0.69; 95% CI, 0.49 to 0.97) (Appendix 4, Table 9) and at 8-9 years (OR 0.66; 95% CI, 0.45 to 

0.96) (Appendix 4, Table 10), and also in girls at 4-5 years (OR 0.68; 95% CI, 0.48 to 0.96) 

(Appendix 4, Table 8). Mothers and fathers who reported doing physical activity one and/or 

more days per week were more likely to have boys and girls with a “fruits and vegetables” 

option intake more than once per day (Appendix 4, Table 6,9,10).  

         

5.1.4 Longitudinal analysis 

 

LSAC is a longitudinal study which enables factors of interest to be measured over time. This 

section presents the results of stability in a “fruits and vegetables” option intake over time 

according to gender. This section also presents the results identifying whether psychosocial 

determinants can predict changes in a “fruits and vegetables” option intake over time. Results 

are presented separately according to three major themes (socio-cultural environment, 

socioeconomic and physiological factors), and includes only associations that were statistically 

significant. Detailed results are summarized in Appendix 4, located in the PDF file “Appendix 

4” on the accompanying CD-ROM.   
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Kappa analysis 

 

Stability of “fruits and vegetables” consumption over time  

 

Tables 5.4-5.7 present the stability measures and kappa coefficients in a “fruits and vegetables” 

option between Time 1 and Time 2 (B cohort), and also between Time 1 and Time 2 and 3 (K 

cohort), based on groups of low and high consumption, for boys and girls. The proportion of 

stability was moderate for the intake of a “fruits and vegetables” option in younger ages, but it 

was observed low in late ages. Fair stability was seen in younger boys and in older boys and 

girls, and moderate stability was seen in younger girls.  
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                                                                           Table 5.4 Stability measures and kappa coefficients of a “fruits and vegetables” option intake in boys  

                                                                                                                                    in the B-cohort  

  

  Time 1 (2006) 

Time 2 (2008) 
 

Decrease§       Stable‡      Increase§                

 
 

Kappa† 
Frequency (times/day) 

 n % % % % 
 
 

0.40 “Fruits and vegetables” option 2332  25.8 32.8 41.4 
Low (0-1) 1423 61 23.9 34.8 41.3 
High (>1) 909 39 28.8 29.5 41.7 

                                                                         †Standard cut-offs for Kappa statistics are: <0.2, poor; 0.2-0.4, fair; 0.41-0.6, moderate; 0.61-0.8, good; >0.81, very good 
                                                §Proportion of boys whose consumption of “fruits and vegetables” option decreased or increased from T1 to T2. 
                                                ‡Proportion of boys whose consumption of “fruits and vegetables” options was stable between T1 and T2. 
 
                                                

                      Table 5.5 Stability measures and kappa coefficients of a “fruits and vegetables” option intake in girls 

in the B-cohort 

  

  Time 1 (2006) 

Time 2 (2008) 
 

Decrease§       Stable‡      Increase§                

 
 

Kappa† 
Frequency (times/day) 

 n % % % % 
 
 

0.41 “Fruits and vegetables” option 2246  22.4 33 44.6 
Low (0-1) 1294 57.7 23 32.7 44.3 
High (>1) 952 42.3 21.7 33.3 45 

                                                                         †Standard cut-offs for Kappa statistics are: <0.2, poor; 0.2-0.4, fair; 0.41-0.6, moderate; 0.61-0.8, good; >0.81, very good 
                                                §Proportion of girls whose consumption of “fruits and vegetables” option decreased or increased from T1 to T2. 
                                                ‡Proportion of girls whose consumption of “fruits and vegetables” options was stable between T1 and T2. 
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                               Table 5.6 Stability measures and kappa coefficients of a “fruits and vegetables” option intake in boys in the K-cohort 

 

  Time 1 (2004) 

Time 2 (2006) 
 

Decrease§       Stable‡      Increase§                

 
 

Kappa† 

Time 3 (2008) 
 

     Decrease§          Stable‡        Increase§                

 
 

Kappa† 
Frequency (times/day) 

 n % % % % 
 
 
 

0.29 

% % % 
 
 
 

0.28 
“Fruits and vegetables” 

option 2494  34.8 27 38.2 
 

37.3 
 

27.1 
 

35.6 
Low (0-1) 1636 65.6 35.9 26.9 37.2 37.1 25.2 37.3 
High (>1) 858 34.4 32.6 27.8 39.6 38.1 30.3 31.6 

                                  †Standard cut-offs for Kappa statistics are: <0.2, poor; 0.2-0.4, fair; 0.41-0.6, moderate; 0.61-0.8, good; >0.81, very good 
                      §Proportion of boys whose consumption of “fruits and vegetables” option decreased or increased from T1 to T2 and T3. 
                      ‡Proportion of boys whose consumption of “fruits and vegetables” option remained stable between T1, T2 and T3. 
 

                             Table 5.7 Stability measures and kappa coefficients of a “fruits and vegetables” option intake in girls in the K-cohort 

  

  Time 1 (2004) 

Time 2 (2006) 
 

Decrease§       Stable‡      Increase§                

 
 

Kappa† 

Time 3 (2008) 
 

     Decrease§          Stable‡        Increase§                

 
 

Kappa† 
Frequency (times/day) 

 n % % % % 
 
 
 

0.32 

% % % 
 
 
 

0.31 
“Fruits and vegetables” 

option 2417  31.8 27.6 40.6 
 

29.2 
 

31.5 
 

39.3 
Low (0-1) 1531 63.4 31.2 27.2 41.6 27 31.9 41.1 
High (>1) 886 36.6 32.9 28.2 38.9 32.8 30.7 36.5 

                                  †Standard cut-offs for Kappa statistics are: <0.2, poor; 0.2-0.4, fair; 0.41-0.6, moderate; 0.61-0.8, good; >0.81, very good 
                      §Proportion of girls whose consumption of “fruits and vegetables” option decreased or increased from T1 to T2 and T3. 
                      ‡Proportion of girls whose consumption of “fruits and vegetables” option remained stable between T1, T2 and T3. 
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Cross-lag correlation analysis 

 

Socio-cultural environment 

 

Results of a cross-lag correlation analysis (results in Appendix 4, Table 11) reveal that fathers 

who reported low support from their parents raising their children at 2-3 years was associated 

with low intakes of a “fruits and vegetables” option in boys two years later at 4-5 years (OR 

0.72; 95% CI, 0.55 to 0.94) more than once per day. Fathers’ stressful life events at 2-3 years 

was associated with low intakes of a “fruits and vegetables” option in girls two years later at 4-5 

years (OR 0.70; 95% CI, 0.50 to 0.99) more than once per day. 

As shown in Appendix 4, Table 12, results showed that the presence of biological mothers in 

the home at 4-5 years was associated with high intakes of a “fruits and vegetables” option more 

than once per day in girls two years later at 6-7 years (OR 2.68; 95% CI, 1.01 to 7.07). 

Authoritative mothers and fathers at 4-5 years was associated with high intakes of a “fruits and 

vegetables” option more than once per day in girls two years later at 6-7 years (OR 1.68; 95% 

CI, 1.03 to 2.75) and four years later at 8-9 years (OR 1.64; 95% CI, 1.00 to 2.68), and also in 

boys four years later at 8-9 years (OR 1.59; 95% CI, 0.36 to 3.98). Permissive fathers at 4-5 

years was associated with high intakes of a “fruits and vegetables” option more than once per 

day in boys (OR 1.49; 95% CI, 0.83 to 0.99) and in girls (OR 1.65; 95% CI, 1.06 to 2.55) two 

years later at 6-7 years.  

Socioeconomic factors 

 

Cross-lag correlations results showed that mothers’ high education level at 4-5 years was 

associated with high intakes of a “fruits and vegetables” option in girls two years later at 6-7 

years (OR 1.66; 95% CI, 1.04 to 2.66) more than once per day (Appendix 4, Table 12).  

Physiological factors 

 

Appendix 4, Table 12 showed that overweight boys at 4-5 years were more likely to consume a 

“fruits and vegetables” option four years later at 8-9 years (OR 1.37; 95% CI, 1.07 to 1.36) 

more than once per day. Fathers who reported doing physical activity one, and more than three 

days per week at 4-5 years was associated with high “fruits and vegetables” option intake in 

girls two years later at 6-7 years more than once per day.   
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5.2 DISCUSSION  
 

This study investigated factors which influence the intake of a “fruits and vegetables” option on 

a number of levels across early and mid-childhood. In the univariate analysis, the mean 

frequency of daily consumption of a “fruits and vegetables” option intake from each wave of the 

cohorts could be explained that younger and older boys and girls eat more fruits and vegetables 

over time. Effectiveness of interventions to promote healthier food choices may depend on the 

target age group (Northstone and Emmett, 2010).  

 

In bivariate analysis, clear gender differences in “fruits and vegetables” option intake were 

found, with girls at B cohort (2-3 & 4-5 years) and K cohort (6-7 & 8-9 years) more likely than 

boys to report consuming a “fruits and vegetables” option daily. This gender difference has been 

observed consistently in previous studies (ABS, 1998). The 1995 Australian National Nutrition 

Survey (NNS) indicated that girls at 2-11 years of age reported consuming daily fruits and 

vegetables more than boys (ABS, 1997). An Australian study also indicated that greater 

proportions of girls than boys at 10-12 years of age reported consuming a fruit and vegetable 

option five or more times per day than boys (Pearson et al., 2009b). This also accords with a 

Mexican study, where a higher proportion of girls compared with boys reported consuming fruit 

and vegetables three or more times per day (Perez-Lizaur et al., 2008). Other research in the UK 

(Keyte et al., 2011), Norway (Bere et al., 2008), and Canada (Sylvestre et al., 2007) has 

delivered similar findings, indicating that girls’ dietary perception of fruits and vegetables is 

more in line with what they should be eating, since findings confirmed that girls’ intake is likely 

to be higher than that of boys of the same age. One explanation may relate to girls at all ages 

having a greater liking for healthier food choices such as fruits and vegetables than do boys 

(Cooke and Wardle, 2005). Another reason might be that girls demonstrated higher concern for 

weight control and were more health-conscious than boys (Sweeting and West, 2002) (Wardle 

et al., 2004). Findings suggest some opportunities to focus interventions regarding the 

importance of liking and preferences for healthy food choices as an effective way to promote 

the consumption of fruits and vegetables in younger and older boys. There are many strategies 

that might help boys to improve liking and preferences for fruit and vegetables. One strategy 

could be achieved by repeating exposure to different varieties of fruit and vegetable at early and 

later ages (Patrick and Nicklas, 2005). Another possible strategy could be parental modelling of 

fruit and vegetable consumption where it has been found to be associated with increased liking 

and preferences for fruit and vegetables in children (Wind et al., 2006) (Kristjansdottir et al., 

2009) (Gregory et al., 2011). Parental monitoring of children’s intake of fruits and vegetables 

(Arredondo et al., 2006), and parental encouragement to eat fruit and vegetables (De 

Bourdeaudhuij et al., 2005) (Jte Velde et al., 2006) have also been associated with increased 

liking and preferences of the same food intake. 
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Cross-sectional within age groups  

 

Demographic considerations including being raised within Aboriginal or Torres Strait Islander 

cultures, the language spoken and the number of people in the household may be potential 

confounding factors, which could potentially determine the relationship between psychosocial 

determinants and children’s “fruits and vegetables” option intake. The present results were 

consistent with the evidence that Indigenous Australian children report lower consumption of 

fruits and vegetables (Heath and Panaretto, 2005). These results were also consistent with those 

from national and state reports, indicating that Indigenous children and adolescents had a lower 

intake of a fruit and vegetables (Zubrick et al., 2004) (ABS, 2006). Poor nutritional status due to 

inadequate intake of fruit and vegetables has been identified as an issue among Aboriginal and 

Torres Strait Islander children and adolescents (Lee et al., 2009). An underlying reason may be 

related to families who are unable to buy healthy foods due to financial stress (Drewnowski, 

2009) (Kettings et al., 2009). Very little has been mentioned on the association between 

language spoken at home and “fruit and vegetables” option intake. Previous research carried out 

by Dave et al (2009) in the US, indicated that children aged 5-12 years whose primary language 

at home is English had a lower intake of fruit and vegetables (Dave et al., 2009). On the other 

hand, a longitudinal study adopted from the Victorian Child’s Health and wellbeing carried out 

on children 4-12 years of age revealed inconsistent findings, that boys and girls from 

households that spoke English only consumed vegetables more frequently than those who spoke 

other languages at home (Renzaho et al., 2010). The underlying reasons for the contrast of such 

associations are unclear and need further elucidation. The reason may be that English speakers 

might be more inclined to involve themselves with other cultures and cultural practices, and 

therefore, their food choices might be attributed to food at other locations. English speakers may 

also be more likely to be involved in more activities outside their homes, and they may not have 

time for food preparation at home (Matthews, 2000). The number of people in the household 

was positively associated with a boy’s “fruits and vegetables” option intake at 4-5 years (B 

cohort). The underlying association per se has not been discussed in previous studies. Indeed, 

there is clear evidence that as the number of people in the household increases, the variance in 

how much they eat seems to decline (Wansink, 2004). However, in the present study, it seems 

possible that as the number of people increase in household, boys may eat much more a “fruits 

and vegetables” option than when alone. There is evidence to suggest that people are 33% more 

likely to eat meals with others in the household than when alone (De Castro, 2000).  

 

The personal determinants found to be associated with “fruits and vegetables” option intake 

were social emotional competencies, intention towards social behaviours and knowledge in 

academic performance, suggesting the importance of addressing these determinants in future 

interventions. Negative social emotional competencies among children showed negative 



99 
 

associations with “fruits and vegetables” option intake in boys at 2-3 and 4-5 years (B cohort) 

and in girls of all ages. Previous research indicates that high social and emotional competence 

among children made them more likely to make healthy food choices (Frankel et al., 2012). 

Parental warmth might be an explanation for this phenomenon. Building warm relationships 

between parents and children has a key role to play in helping them with social and emotional 

problems. This can be achieved through active communication, caring and emphatic listening, 

thereby producing strong emotional competencies, high self-esteem, and high self-confidence in 

decision making (Bhat and Aminabhavi, 2011). Future direction in research integrates a social 

competencies component to fruit and vegetable promotion interventions. Children’s intention to 

engage in social behaviour is a proximate indicator of performing that behaviour (Ajzen, 1991). 

It was hypothesized that intention is mediated by the influences of attitude, subjective norm and 

perceived control on social behaviour. Attitudes about the outcome of performing the 

behaviours is evaluated by whether it is affective (e.g. liking vs. not liking) and instrumental 

(e.g. good vs. bad). A subjective norm reflects an individual’s reactions to perceived pressure to 

perform a behaviour, and is evaluated by the injunctive (e.g. my social network thinks I should 

engage in regular social activity to strengthen my behaviours) and descriptive (e.g. my social 

network will involve regular social activity). Perceived behavioural control evaluates the 

intention to perform the behaviours by measuring opportunities, skills and resources while 

holding motivation constant (Rhodes and Courneya, 2004). In the present study, children’s 

negative intention towards social behaviours showed negative associations with a “fruits and 

vegetables” option intake in girls at 6-7 years. A previous cross-sectional study indicated that 

boys intended to eat healthy foods more than girls. The study concluded that attitudes and 

perceived behavioural control were strong determinants of intention to eat healthy foods 

(Bazillier et al., 2011). Girls may seem to have low perceived behavioural control which could 

be an indicator of low intention towards consuming a “fruits and vegetables” option. Girls may 

also have fewer preferences and attitudes towards consuming a “fruits and vegetables” option, 

possibly because they do not like the taste. As a result, older girls may have less intention to 

consume a “fruits and vegetables” option. Besides intention towards social behaviours, the 

study suggests that attitude, subjective norm and perceived behavioural control should also be 

incorporated into the study design since these factors are found to be strong determinants of 

healthy food choices and can be used to develop intervention strategies to promote a “fruit and 

vegetable” option intake in older girls (Fila and Smith, 2006). In the present study, parents who 

reported their children to have a high standard of academic performance at school were more 

likely to have girls at 4-5 years (B cohort) who consume a “fruits and vegetables” option. These 

results were not reported in other studies. Previous research demonstrated that a positive 

association between children’s academic achievement and healthy food intake is more likely 

due to socioeconomically advantaged families (Florence et al., 2008). Indeed, research supports 

the hypothesis that families of high-socioeconomic status have children with higher academic 
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achievement (Juma et al., 2012) (Suleman et al., 2012). In the present study, high 

socioeconomic status (SES) parents (e.g. high educational achievement level) may have had 

indirect positive effects in improving knowledge in academic performance at school and “fruits 

and vegetables” option intake in girls. For example, parents’ completion of high levels of 

education may shape their children’s healthy home environment in terms of providing support 

in their academic performance at school and promoting their healthy food choices (Northstone 

and Emmett, 2005). This specific association requires further analysis as to possible 

mechanisms. 

Family home entertainment environment was found to be a significant determinant of children’s 

“fruits and vegetables” option intake. Watching TV/video more frequently (1-3 and >3 

hours/day) on weekdays and on the weekend among boys and girls of all ages, was associated 

with lower odds of consuming a “fruits and vegetables” option more than once per day. These 

findings are consistent with the fact that television watching among children has been linked to 

eating less fruit and vegetables (Coon and Tucker, 2002) (Campbell et al., 2006) (Vereecken et 

al., 2006) (Dubois et al., 2008) (Miller et al., 2008). Typically, children may be less likely to 

consume fruit and vegetables if they are given a choice to eat these foods in front of the 

television (Matheson et al., 2004). This negative association could be a part of a less healthy 

lifestyle (Vereecken et al., 2006), or may be a result of the replacement of a “fruits and 

vegetables” option with the most commonly advertised foods on children’s television programs 

such as fast and snack foods (Hare-Bruun et al., 2011). It is likely that television advertising 

includes little marketing aimed at increasing consumption of fruits and vegetables (Boynton-

Jarrett et al., 2003). Television advertising as a marketing strategy can displace fruits and 

vegetables in children’s diets with the most commonly advertised TV foods that are high in 

sugar, fat and salt, and also may improve children’s knowledge about fruits and vegetables 

intake (Utter et al., 2006). Using a computer on weekdays and on the weekend showed a 

negative association with “fruits and vegetables” option intake in boys and girls at 6-7 and 8-9 

years. These findings were closely consistent with the cross-sectional study by Santaliestra-

Pasıas et al. (2012) revealing that boys and girls (12-18 year) who spent more than 2 hours per 

day using computers during weekdays and weekends had low consumption of fruits. The study 

concluded that the amount of time children spend using computers during weekdays and on 

weekends and their consumption of dietary options might be influenced by using a computer 

either for playing games or studying, and availability of the Internet in the home (Santaliestra-

Pasıas et al., 2012). Excessive computer use is the result of low parental supervision (Johnson 

and Puplampu, 2008) (Must et al., 2009), and may lead to less efforts to promote healthy food 

choices among children. In the present study, the choice of active pastimes is positively 

associated with “fruits and vegetables” option intake in boys at 8-9 years, whereas choosing 

sedentary pastimes is negatively associated with “fruits and vegetables” option intake in boys at 

4-5 years (B cohort). A previous study by Pempek & Calvert (2009), indicated that children 9-
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10 years of age who choose healthier pastimes were more likely to consume healthy snack 

foods. The study found that using active pastimes that children enjoy, such as playing the 

healthier version of online advergames is an effective way to change their eating behaviours in 

favour of healthier foods (Pempek and Calvert, 2009). The study suggests that future 

interventions aimed at replacing sedentary pastimes with active ones could indirectly promote 

“fruit and vegetables” intake in younger boys. Having family rules about watching television 

was associated with higher odds of consuming a “fruit and vegetables” option among boys and 

girls at 6-7 and 8-9 years. Previous studies have generally focused on issues such as removing 

televisions from children’s bedrooms, limiting television viewing on weekends, and not 

allowing television watching during meals, as key factors in reducing the amount of time 

children spent watching television (Van Zutphen et al., 2007) (Dennison and Edmunds, 2008). 

After adjusting for demographic variables, findings showed that older boys and girls with 

televisions in their bedrooms had lower odds of consuming a “fruits and vegetables” option. As 

a result, having a television in the bedroom and watching TV/video more frequently were 

negatively associated with the consumption of a “fruit and vegetables” option. On the other 

hand, findings indicated that boys and girls in families who had rules about watching television 

each week at 6-7 and 8-9 years of age had higher odds of consuming a “fruit and vegetables” 

option. Given these findings, the present study suggests that further intervention research is 

needed to test whether family rules on television viewing can promote “fruit and vegetables” 

intake in boys and girls. This may involve changing the home entertainment environment, for 

example, by encouraging families to eat together without the television turned on (Verzeletti et 

al., 2010).   

Of the socio-cultural environment determinants considered in the present study, all measured 

factors can either have a positive or negative influence on children’s “fruits and vegetables” 

option intake depending on the nature of the relationships and according to gender in both 

cohorts. In terms of family structure, the presence of biological fathers and younger brothers in 

the home, and also spending time daily with friends and other family members, may provide a 

stable family environment that may indirectly influence “fruits and vegetables” intake in boys 

and girls. Biological fathers appear to have a positive influence on their girls’ “fruits and 

vegetables” option intake at 4-5 years (B cohort). The association per se has not been reported 

in previous studies. Biological fathers have a positive influence on their children’s home 

environment. They contribute to child development and wellbeing through their high degree of 

involvement and engagement in children’s life (Heiland and Liu, 2006). They also have an 

indirect influence on their children’s development through their relationship with mothers at 

home (Sanson et al., 2002). These findings clearly deserve further elucidation as to possible 

mechanisms. Presence of a younger brother in the home may positively influence the 

consumption of a “fruits and vegetables” option in boys at 4-5 years (K cohort). Associations 

may be related to the possible preferences of consumption due to similarities between boys and 
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younger brothers (Pliner and Pelchat, 1986). Spending time daily with friends showed positive 

associations with “fruits and vegetables” option consumption in girls at 4-5 years (B cohort). 

The underlying reason may be that girls display a positive attitude towards eating healthy food 

choices in the presence of their friends, thereby female friends influence each others’ eating-

related behaviours (Huon et al., 2000) (Huon and Walton, 2000). Research in social facilitation 

hypothesized that girls would consume more healthy foods in the company of their friends 

(Salvy et al., 2011). Time spent at an eating occasion is one of the factors that determines food 

intake despite the inclusion of inhibitory social influences such as the presence of friends 

(Brindal 2010). However, it is unclear whether the length of time spent eating with friends can 

increase or decrease the amount consumed. Although studies indicated that spending 

considerable amounts of time with extended family (e.g. grandparents, aunts, uncle, cousin) has 

a large impact on children’s adjustment, health, social relationships and cognitive and emotional 

development (Wise and Studies, 2003) (McDole and Limke, 2008), the presence of extended 

family in the home may negatively affect parents' child care decision-making process (Doan and 

Bisharat, 1990). Our findings showed a positive association between spending time daily with 

other family members and “fruits and vegetables” option intake in girls at 4-5 years (K cohort). 

One explanation may be related to grandparents’ involvement in children’s lifestyle activities 

such as purchasing nutritious foods or serving an evening meal have been indicated as 

increasing fruits and vegetable consumption among grandchildren (Speirs et al., 2009).The 

study suggests that grandparents need to be taken into account as some of the most influential 

other family members caring for children cited as a target for healthy eating behaviour.  

Despite these associations, some family structure variables have negative associations with 

“fruits and vegetables” option intake. Presence of elder brothers and sisters, and spending less 

time with mothers and friends, and time daily with other family members may indirectly reduce 

the consumption of a “fruits and vegetables” option among boys and girls. The presence of an 

elder brother or sister showed negative associations with “fruits and vegetables” option intake in 

boys at 4-5 years (B cohort) and girls at 2-3 years. Previous evidence does not report the 

association per se. The underlying reason may relate to previous findings that children with 

positive attitude (temperament) can treat siblings positively when the sibling relationship is 

more warm and less conflicted (McCoy et al., 2002). It was hypothesised that siblings 

relationship quality is high when the child’s social emotional intensity is easy and 

uncomplicated (Brody et al., 1996). The present study assumes that siblings relationship quality 

is associated with constructive conflict aspects, which may indirectly reduce “fruits and 

vegetables” option intake in younger boys. In the present study, spending less time with mothers 

showed negative associations with a “fruits and vegetables” option intake in girls at 8-9 years. 

Research on the family food environment supports the existing association between mothers 

spending less time at home and children’s less nutritious food intake (Gillman et al., 2000) 

(Laessle et al., 2001). Children consume less nutritious food in households where mothers work 
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full-time, and children are more likely to eat alone in households with employed mothers 

(Möser et al., 2011). Mothers are also more likely to take full-time employment when their 

children are older, thereby limiting their availability to take care of their children (Baxter, 

2009). Such mechanisms may be that working mothers spent less time engaged in child care, 

supervising children, playing sport with their children, and on food preparation and participation 

in meal planning than non-working mothers (Crepinsek and Burstein, 2007) (Fertig et al., 2009). 

Our findings indicated that spending less time with friends was negatively associated with 

“fruits and vegetables” option intake in boys at 6-7 and 8-9 years and in girls at 2-3 years. 

Previous scientific evidence which is consistent, found that children 5 to 15 years of age 

consumed less energy from healthy snack foods (including fruits and vegetables) when 

spending time with their friends (Salvy et al., 2011). The direction of the effects of spending 

time with friends on “fruits and vegetables” option intake is unclear. One proposed explanation 

is that boys and girls increased their consumption of a “fruits and vegetables” option when they 

are with their parents more than when they are with their friends. Although this explanation 

cannot be proven, this seems entirely plausible. The concurrent lower consumption of a “fruits 

and vegetables” option while spending less time with their friends seems to indicate that “fruits 

and vegetables” option intake is associated more closely with certain types of interpersonal 

relationships. Therefore, the study proposed that boys and girls consumed significantly less 

“fruits and vegetables” option when eating together. Gaining a thorough understanding of social 

influences as a function of healthy eating behaviour should be addressed in future research. The 

findings of the present study also indicated that spending time daily with other family members 

was negatively associated with a “fruits and vegetables” option intake in girls at 4-5 years (B 

cohort). One explanation for this is that grandfathers in the early years of children’s lives may 

be less likely to adhere to health recommendations on child health and wellbeing. They may 

have experienced poverty and so may suggest unhealthy food choices, possibly resulting in 

overfeeding of the children (Lin et al., 2011). These findings suggest that public health 

programmes are needed to explore the importance of grandfathers raising grandchildren as a 

target in making changes to consumption of a “fruits and vegetables” option among girls.   

Parenting practices, including high monitoring of children’s lifestyle activity by mothers, and 

daily involvement with children in lifestyle activities by fathers may contribute to influencing 

the “fruits and vegetables” intake of boys at 4-5 years (B cohort) and 6-7 years and in girls at 6-

7 years. Parental monitoring of a child’s lifestyle is a strategy that may improve their children’s 

diets (McGowan et al., 2012). It was hypothesized that children may make healthy food choices 

when they suspect that their mothers are watching (Clark et al., 2007). The underlying reason 

may be that mothers who monitored children’s lifestyle activities monitored other aspects of the 

child’s health and behaviours such as monitoring and guiding healthy food choices. Parental 

involvement with children in lifestyle activities is associated with the increased consumption of 

fruit and vegetables (Lytle et al., 2006). Fathers involvement with children in lifestyle activities 



104 
 

may have the greatest impact upon improving healthy food intake in children (Te Velde et al., 

2008). Other factors, like perceived modelling of children’s lifestyle activity may also have a 

similar effect in younger and older boys and girls. Parents who engaged in healthy lifestyle 

activities (e.g. physical activity, reduction in time in front of a television screen) may have 

initiated some of the healthier eating behaviours, and children may model their parents’ lifestyle 

activities (Tovar et al., 2012). In the current study, parents reported that they did some lifestyle 

activities with their children such as attend “a sporting event in which child was not a player”, 

“a playground” or “a swimming pool”.  

 

On the other hand, the results suggest that some parenting practice variables have negative 

associations with the consumption of a “fruits and vegetables” option in boys and girls. The 

present study found that mothers who reported low self-efficacy were less likely to have boys 

and girls at 4-5 years (B cohort) who consumed a “fruits and vegetables” option more than once 

per day. Parental self-efficacy refers to a parent's abilities and skills to perform roles/tasks 

associated with parenting practices (Montigny and Lacharité, 2005) (Salonen et al., 2009). The 

present findings are inconsistent with the fact that high parental self-efficacy has been linked to 

children’s healthy lifestyle activities such as physical activity and fruit and vegetable intake 

(Campbell et al., 2010). Parental self-efficacy has been positively associated with aspects of the 

home food environment such as increased availability of fruit and vegetables in the home and 

the active encouragement of children to eat healthy foods (Cullen et al., 2003) (Cullen et al., 

2009). The present study also found that boys of fathers at 6-7 years who reported high levels of 

punitivness had lower odds of consuming a “fruits and vegetables” option. Evidence that 

punitive measures by parents increases the risk of obesity and overweight in younger children 

has been indicated in previous studies (Taylor et al., 2011). Punitive parental responses have 

been linked to negative emotions (Frankel et al., 2012), and the mechanisms through which 

these occur may contribute to the mechanisms by which fathers’ punitivness may be associated 

with a children’s “fruits and vegetables” intake. It was hypothesised that positive parental 

emotions are significant in attempting to get children to eat healthy foods (Hughes and 

Shewchuk, 2012). Our findings also showed that, at 2-3 years, boys who were involved less 

often with their fathers in lifestyle activities were less likely to consume a “fruits and 

vegetables” option, suggesting the importance of addressing this association in future 

interventions. 

 

Certain styles of parenting were found to be significant factors in children’s “fruits and 

vegetables” option intake. Mothers who reported high control over their child’s behaviours and 

high irritability showed negative associations with “fruits and vegetables” intake among boys 

and girls at 4-5 years (B cohort) and 8-9 years. Our findings were consistent with the fact that 

parents who practiced high control were less likely to have children who regularly consumed 
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fruit and vegetables (Fisher et al., 2002) (Wardle et al., 2005). Parents who practiced high 

control over their children’s behaviours may practice some pressure tactics such as ridicule and 

manipulation, which may result in children’s reduced consumption of fruits and vegetables 

(Lessard et al., 2010). The mechanisms through which mothers’ irritability influences boys’ 

“fruits and vegetables” intake needs further elucidation as no studies reported so far have 

indicated consistent findings. An authoritarian style among mothers was found to be associated 

with the lower odds of consumption of a “fruits and vegetables” option in boys at 6-7 and 8-9 

years and in girls at 4-5 years (B cohort). Previous studies reported so far have demonstrated 

consistent findings, which document that parents who exhibited an authoritarian style were less 

likely to provide fruits and vegetables to their children (Kremers et al., 2003) (Patrick et al., 

2005). Authoritarian parents are characterised as restrictive and punitive. They practiced high 

pressure and restriction of access to foods, and their children were expected to model their roles. 

Children of authoritarian parents were more likely to be obese compared with children whose 

parents employed a healthy parenting style (Rhee, 2008). On the other hand, permissive mothers 

showed positive associations with “fruits and vegetables” option intake in boys at 4-5 years (B 

cohort). These findings were inconsistent, however, permissive feeding style is negatively 

associated with healthy feeding practices and healthy food intake (Vereecken et al., 2004a) 

(Hoerr et al., 2009). Permissive parents practiced low monitoring of children’s food intake, 

leading children to be unable to self-regulate their behaviour (Blissett and Haycraft, 2008). This 

association can be explained as follows: that children of parents who exhibited the permissive 

parenting style (high warmth, low control) have been given more freedom on some choices 

about eating healthy options (Patrick and Nicklas, 2005). This is so far a new cross-sectional 

finding, requiring further analysis as to possible mechanisms prior to drawing firm conclusions. 

In the present study, fathers who practiced low warmth were less likely to have boys at 4-5 

years (B cohort) and 8-9 years who consumed a "fruits and vegetables" option. These findings 

are inconsistent with the fact that parents practicing high warmth were more likely to have 

children who consume fruit and vegetables (Kremers et al., 2003) (Rhee, 2008). High parental 

warmth over their children’s behaviours may result in increased food intake by reducing 

constraints on children’s freedom to choose their diet (Keski-Rahkonen et al., 2003). Parents 

who practiced high warmth over their children’s behaviours may provide more encouragement 

and take more responsibility over their children’s diet, which may result in increased 

consumption of fruits and vegetables (Lessard et al., 2010). 

  

Some types of social support, including the support of friends, other family members and 

neighbours, provided to mothers and fathers, may be associated with increased “fruit and 

vegetable” option consumption among boys and girls. Findings indicated that fathers who 

reported low support from friends to raise children were more likely to have boys at 4-5 years 

(B cohort) who consumed a “fruits and vegetables” option per day. Previous evidence has found 
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that parents with a social network of emotionally supportive friends have the ability to take care 

of their children and promote their development and growth (MacPhee et al., 1996). The present 

findings, after adjusting for demographic status, showed that boys at 2-3 years and girls at 6-7 

years of mothers who reported significant support from other family members, had higher odds 

of consuming a “fruits and vegetables” option per day. Family cohesion, and time spent with 

other family members have been found to be significant covariates of social support from other 

family members with better health, and social, physical and emotional well-being during the 

childhood period (Park, 2005) (Leidy et al., 2010). For this purpose, further adjustment for 

demographic status, family cohesion, other family members, spending time with mothers and 

children spending time with grandmothers, grandfathers, cousins and uncles/aunts were applied. 

The association, after adjustment, continued to remain significant in boys with an additional 8% 

in the odds, and also an additional 7% in the odds in girls. Family cohesion and time spent with 

other family members may contribute to high social support that can have implications for 

children’s “fruits and vegetables” option intake. Further studies are warranted to explore this 

phenomenon and confirm the association. The present study also found that, after adjusting for 

demographic status, mothers who reported high support from neighbours were more likely to 

have girls with a “fruits and vegetables” option per day. After adjusting for demographic 

variables plus neighbourhood characteristics (e.g. safety of play areas, extent of street traffic and 

concentration of housing), the odds of girls’ “fruits and vegetables” option intake increased by 

31%. The study findings found associations between social support for parenting from 

neighbours, and a “fruits and vegetables” option intake at late ages of children’s lives. However, 

the mechanisms are so far poorly documented, and factors underlying such associations 

therefore require further elucidation.    

Despite these associations, the findings of the present study suggested such negative 

associations may reflect social support. For example, mothers as well as fathers may benefit 

from support from their own parents. However, this support had a negative association with the 

consumption of a “fruits and vegetables” option among boys and girls at 4-5 years (B cohort). 

There are no previous studies that support the existence of an association per se, as is also 

unclear in the present study as to what resources or social support mothers and fathers received 

from their parents to raise their children. Grandparents play a significant role in raising 

grandchildren in families where parents often lack of the primary support and resources they 

needed to promote healthy and positive development and growth to their children. For example, 

grandparents can take care of children and assist in raising children after divorce. Grandparents 

can also be involved with children in lifestyle activities such as shopping and social activities 

while giving parents a break or time alone (Gray et al., 2005). Grandparents also choose foods 

that are generally healthy (Keng and Lin, 2005). The mechanisms underlying these associations 

in the present study are poorly understood. Although mothers and fathers received high support 

from their own parents to raise children, their boys and girls were less likely to consume a 
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“fruits and vegetables” option. The quality of the relationship between grandparents and parents 

of children requires a better understanding of the mechanisms involved in the process and how 

they may be associated with children’s “fruits and vegetables” option intake. Furthermore, 

mothers reported low support from neighbours showed negative associations with the 

consumption of a “fruits and vegetables” option in girls at 2-3 and 4-5 years. There has so far 

been no study reporting the existence of such an association per se. Previous evidence found 

that neighbourhood characteristics (e.g. safety of play areas, extent of street traffic and 

concentration of housing) acted as mediating covariates for the relationship between social 

support from neighbours and healthy food intake (Morland et al., 2002) (Sallis and Glanz, 2006) 

(Rahman et al., 2011). After adjusting for demographic variables plus covariates, the odds of 

girls consuming a “fruits and vegetables” option remains significant with an additional 7% of 

the odds at 2-3 years, but it remains constant at 4-5 years. Findings also indicated that mothers 

and fathers who reported low support from friends to raise children were less likely to have 

boys at 8-9 years and girls at 6-7 years who consumed a “fruits and vegetables” option per day. 

Mothers and fathers may be more isolated if they have fewer social connections with friends 

(Friesen and Brennan, 2005). The mechanisms through which social support from neighbours 

and friends to raise children is associated with children’s “fruits and vegetables” intake requires 

more elucidation.  

Parental stressful life events is a particularly important factor, as the experience of highly 

stressful life events by mothers and fathers may be negatively associated with “fruits and 

vegetables” intake in boys at 4-5 years (B cohort) and girls at 4-5 years (B cohort) and 6-7 

years. These findings support the hypothesis of family stress (McCurdy et al., 2010), assuming 

low “fruits and vegetables” intake to be related to the environment and the socio-economic 

stress on parents to provide adequate food for their children. On the other hand, mothers and 

fathers may promote “fruits and vegetables” consumption among their boys and girls at 4-5 

years (from the B and K cohorts) and 8-9 years through their frequency of eating two and three 

or more servings of fruit and vegetables per day. These findings were consistent with those in 

the literature, which indicate a positive association between mothers’ and fathers’ daily fruit and 

vegetable intake and children’s healthy food intake (Kristjansdottir et al., 2009) (Hart et al., 

2010) (Hall et al., 2011) (Vanhala et al., 2011) (McGowan et al., 2012). In the present study, it 

appears that mothers and fathers are modelling types of food consumption which may increase 

the acceptance of and preferences for a “fruits and vegetables” option by their children. Other 

findings also suggest direct parental influence, by children watching their parents eat fruits and 

vegetables, and ensuring ready availability of these foods in the home (Wardle et al., 2003) 

(Savage et al., 2007) (Pearson et al., 2009a).  

In terms of socioeconomic factors, fathers’ higher level of education was significantly 

associated with a high “fruits and vegetables” option intake in girls at 8-9 years. Children of 
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parents with a high education level appear to consume more fruits and vegetables (Northstone 

and Emmett, 2005) (Stenhammar et al., 2007) (Colapinto et al., 2007) (Jones et al., 2010). On 

the other hand, mothers’ low education level may have implications for reducing “fruits and 

vegetables” option intake among boys and girls at 2-3, 4-5 and 6-7 years. Links between 

parental education levels and children’s “fruits and vegetables” option intake are complex and 

require much more in depth discussion. Looking at income level, while inconsistent results were 

observed, low income by mothers and fathers has been associated with a high “fruits and 

vegetables” intake in boys at 2-3 and 6-7 years. Previous findings showed that parents with low 

income levels may not provide a healthy food environment to their children (Goldman et al., 

2012). Parents living in low-income households restrict healthier food choices because these 

foods are generally more expensive (Raver et al., 1999). Rasmussen et al. (2006) indicated that 

children of parents with low income levels consume fewer fruits and vegetables (Rasmussen et 

al., 2006). A study by Sausenthaler et al. (2007) investigated the influence of parental 

socioeconomic status upon children’s food intake and found that parents with a low income 

level reported low intake of fresh fruits and cooked vegetables by their children (Sausenthaler et 

al., 2007). The reason for this inconsistency is unclear and requires further investigation as to 

possible mechanisms. The present study also indicates that high level income by fathers has 

been associated with a high “fruits and vegetables” intake among boys at 4-5 years (B cohort). 

This is consistent with the findings that parents from high-income households were more likely 

to have children exhibiting healthy food choices (Honajee et al., 2012). An Australian cross-

sectional study by Wyse et al. (2011) carried out on 396 parents of 3-5 year old children, 

indicated that parents from high income households were more likely to have children who 

consumed vegetables (Wyse et al., 2011). Parents from high income levels may enjoy greater 

choice when selecting groceries, and can spend money in purchasing healthy foods, thereby 

increasing consumption of these foods by their children (French et al., 2010). On the other hand, 

mothers’ choice to work full-time may have implications for reducing “fruits and vegetables” 

intake among boys at 6-7 and 8-9 years. Our findings are consistent with a growing body of 

research evidence that children of mothers who work full-time are less likely to consume 

healthy foods regularly when compared with non-working mothers (Haapalahti et al., 2003). A 

study by Hawkins et al (2009) carried out on 5 year old children found that children whose 

mothers worked more than 21 hours per week were less likely to eat fruit and vegetables 

between meals (Hawkins et al., 2009). Children of working mothers spend more time watching 

TV, which is likely to reduce the intake of healthy foods (Crepinsek and Burstein, 2004) (Fertig 

et al., 2009). Overall findings demonstrate that parents working full-time may find it difficult to 

meet the nutritional needs and promote healthy food choices for their children (Crepinsek and 

Burstein, 2007).  
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Other determinants associated with “fruits and vegetables” intake are physiological factors. The 

findings of the present study showed that girls at 2-3 years and boys at 4-5 years (K cohort) who 

were overweight were more likely to consume a “fruits and vegetables” option. These findings 

were inconsistent with previous literature which supports the observation that overweight/obese 

children are less likely to consume fruit and vegetables. A study by Acharya et al. (2011) 

indicated that BMI was negatively associated with fruit intake among ‘Black, Hispanic and 

White’ children (Acharya et al., 2011). A cross-sectional study by Miller et al. (2011) examined 

the association between fruit and vegetable intake and weight status among 5-6 year old 

children and found that children who are overweight/obese were less likely to consume fruits 

and vegetables (Miller et al., 2011). Overweight children eat more vegetables because they 

generally eat more, or possibly because parents are concerned with providing a balanced and 

healthful diet for their children that contain a variety of plant and animal foods (Natsiopoulou et 

al., 2007a). Another explanation may be that overweight/obese children are offered fruits and 

vegetables by their parents as a substitution for high energy-dense foods as a means of 

increasing their preferences of these foods (Goldfield and Epstein, 2002). This is an interesting 

cross-sectional finding and possible mechanisms underlying such an association require further 

elucidation. The present findings also indicated that mothers and fathers performing two and 

three or more days a week of physical activity may indirectly increase the “fruits and 

vegetables” intake in boys and girls at 2-3, 6-7 and 8-9 years. Previous studies have shown 

evidence indicating a positive association between children's fruit and vegetable consumption 

and parental physical activity modelling. A study by Pearson et al. (2009) examined parental 

physical activity modelling associated with fruit and vegetable consumption among Australian 

children 10-12 years. The study found that parental physical activity modelling was associated 

positively with high fruit and vegetable consumption among boys and girls. The study 

concluded that parents who engaged in healthy behaviours with their children such as physical 

activity were more likely to have children who followed positive healthy behaviours like eating 

fruit and vegetables (Pearson et al., 2009b). Parents being physically active and exhibiting 

healthy eating are important as positive role models for their children (Sallis et al., 2000) 

(Pearson et al., 2008). Despite these associations, obese mothers and fathers were less likely to 

have boys and girls of all ages who consumed a “fruits and vegetables” option. Previous 

findings indicated that children from overweight/obese parents had low preferences for 

vegetables (Wardle et al., 2001). One explanation may relate to the fact that prevalence of 

overweight and obesity among parents is related to the early establishment of unhealthy food 

choices and lack of physical activity, which may have a major influence on their children’s 

eating habits (Wardle et al., 2001). 
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Longitudinal stability of “fruits and vegetables” consumption  

 

Findings drawn from Kappa analysis indicated that boys and girls maintained fair to moderate 

stability of “fruits and vegetables” option intake across all time-points (k 0.28-0.42). The 

current findings were consistent with a study carried out on 11 year old Norwegian children, 

which indicated an observed ‘fair-to-moderate’ stability in fruits and vegetables intake at three 

times-points (k 0.38-0.43) (Totland et al., 2012). Similar findings were also found for 12 year 

old Norwegian children over a three years period (Vejrup et al., 2008). Slight to moderate 

stability of fruit intake was also observed among Norwegian children from middle childhood (9-

10 years old) to early adolescence (12-13 years old) (Oellingrath et al., 2010). The results from 

the European Youth Heart study carried out by Patterson et al. (2009) indicated that the stability 

of fruit intake of Swedish children 9 to 15 years of age over six years was fair (Patterson et al., 

2009). The observed change in “fruits and vegetables” option consumption suggests a need for 

future interventions targeting specific mechanisms, particularly making modifications in the 

home environment such as increasing knowledge of nutrition recommendations among parents, 

and making fruits and vegetables readily available at home, which could be seen as potential 

strategies towards promoting “fruits and vegetables” intake over time. 

Cross-lag associations between psychosocial attributes and “fruits and vegetables” 

consumption 

In the discussion of the results on whether psychosocial determinants can predict changes in 

“fruits and vegetables” option consumption over time, socio-cultural environment, economic 

environment and physiological factors were observed to be the main determinants. The presence 

of biological mothers in the home at 4-5 years was positively associated with a “fruits and 

vegetables” option intake in girls two years later at 6-7 years. Biological mothers may have a 

positive influence upon their children’s home environment over time with healthy food choices. 

They may provide a stable family environment that indirectly influences “fruits and vegetables” 

intake. Biological mothers may also be good role models for children’s fruit and vegetable 

intake (Goldman, 2012). These findings clearly deserve further elucidation as to possible 

underlying mechanisms. No doubt socio-cultural environmental factors change across waves, 

and such changes may be associated with children’s “fruits and vegetables” option intake. For 

example, permissive fathers and authoritative mothers and fathers at 4-5 years were more likely 

to have boys and girls consuming a “fruits and vegetables” option two and four years later at 6-7 

and 8-9 years. Children raised by authoritative parents who promote high levels of monitoring 

and modelling and lower levels of pressure to eat were more likely to have healthy food choices 

and lower BMIs (Kremers et al., 2003) (Hubbs-Tait et al., 2008) (De Bourdeaudhuij et al., 

2009) (Sleddens et al., 2012). Our findings were consistent with a previous longitudinal study 

by Berge et al. (2010), which concluded that a permissive parental style was associated with 
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greater fruit and vegetable intake among 12 year old girls when assessed five years later (Berge 

et al., 2010). The underlying reason has been related to the high levels of warmth and caring 

they feel from their fathers (Patrick and Nicklas, 2005). The present study also indicated that 

low support that parents were reported to provide to fathers at 2-3 years, was associated with 

lower odds of consuming a “fruits and vegetables” option intake in boys two years later at 4-5 

years. Fathers who received low support from their own parents with regard to their children’s 

diet may produce negative emotional regulation on children. This may put too much pressure on 

fathers to make the right choices for their children’s diets (Roberts and Pettigrew, 2010a). 

Further studies are warranted to confirm the association between these variables and possible 

underlying mechanisms to explain them. Our findings also showed that high levels of stressful 

life events among fathers at 2-3 years was associated with reduced consumption of a “fruit and 

vegetables” option in girls two years later at 4-5 years. The potential mechanism could be that a 

low intake of healthy foods is related to the environment and the socio-economic stress on 

parents to provide adequate food and resources for themselves and for their children (McCurdy 

et al., 2010). In relation to parental socioeconomic status (SES), mothers’ high level of 

education at 4-5 years showed positive associations with higher odds of consuming a “fruits and 

vegetables” option intake in girls two years later at 6-7 years. This is in line with research 

findings by Hilsen et al. (2011) conducted between 2001 and 2008, showing that fruit and 

vegetable intake decreased among children of parents with a low education levels, and increased 

among those whose parents who had a high level of education (Hilsen et al., 2011). 

Furthermore, some aspects of physiological factors may indirectly contribute to an increase in 

“fruits and vegetables” option intake. For example, overweight boys at 4-5 years were more 

likely to consume a “fruits and vegetables” option four years later at 8-9 years. The lag effect 

could be explained by the fact that overweight children eat more healthy foods because they 

often eat more, or possibly because parents provide a healthy balanced diet that comprises a 

variety of plant and animal foods (Natsiopoulou et al., 2007a). Overweight boys may adopt 

healthier eating habits and make better decisions about the healthy foods they eat over time. 

Another pathway by which it is thought older children’s “fruits and vegetables” intake is 

influenced is on account of fathers performing physical activity one, two and three or more days 

per week. The underlying reason may be that parents who are physically active provide positive 

role models of healthy food choices to their children (Sallis et al., 2000). Fathers being 

physically active exert a positive influence upon fruit and vegetable intake. In addition to being 

physically active, fathers who eat healthy foods may serve as positive role models (Pearson et 

al., 2008). The present study indicates that fathers’ physical activity may be associated with 

“fruits and vegetables” intake in girls.  
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5.3 SUMMARY 
 

This study examines factors which influence a “fruits and vegetables” option intake on a 

number of levels during the early years of children’s life. Results of the mean daily reported 

consumption of “fruits and vegetables” option demonstrated that younger and older boys and 

girls eat more from the pattern of healthy food choices over time (e.g. fruits and vegetables). 

Results also showed that the frequency of daily reported consumption of more than one “fruits 

and vegetables” option is higher in girls at the B cohort (2-3 & 4-5 years) and at the K cohort 

(6-7 & 8-9 years) than in boys.  

 

The main cross-sectional findings indicated that personal determinants (academic performance), 

family home entertainment environment (family rules on watching television, spending time in 

active pastimes), socioeconomic factors (high level of father’s education, low levels of mothers’ 

and fathers’ income level) and physiological factors (child’s BMI, and mother’s and father’s 

physical activity) are positively associated with intake of a “fruits and vegetables” option in 

boys and girls at all age groups. In the discussion of personal determinants, a positive 

association between high standard of academic performance at school and “fruits and 

vegetables” option intake in girls at 4-5 years was observed. With regard to family home 

entertainment environment, having family rules about watching television was positively 

associated with “fruits and vegetables” option intake in boys and girls at 6-7 and 8-9 years. The 

findings also pointed out the importance of spending time in active pastimes as being a potential 

factor that promotes “fruits and vegetables” intake in boys at 8-9 years. In terms of 

socioeconomic factors, fathers’ high education level was generally significant and associated 

with a high “fruits and vegetables” intake in girls at 8-9 years. Looking at income level, where 

inconsistent results were observed, low income by mothers and fathers has been associated with 

a high “fruits and vegetables” intake in boys at 2-3 and 6-7 years. Apart from this, the high 

income level of fathers has been associated with a high “fruits and vegetables” intake among 

boys at 4-5 years. Another factor contributing to the increased “fruits and vegetables” intake is 

physiological factors. Girls at 2-3 years ages and boys at 4-5 years who were overweight were 

more likely to consume a “fruits and vegetables” option. Mothers and fathers performing two 

and three or more days per week physical activity may indirectly increase the “fruits and 

vegetables” intake in boys and girls at 2-3, 6-7 and 8-9 years. 

However, the results suggest that such factors may also have negative associations with the 

consumption of a “fruits and vegetables” option in boys and girls. In terms of personal 

determinants, for example, negative children’s social emotional competencies showed negative 

associations with “fruits and vegetables” option consumption in boys at 2-3 and 4-5 years and in 

girls at 2-3 and 6-7 years. Negative children’s intention towards social behaviours also showed 

negative associations with “fruits and vegetables” option intake in girls at 6-7 years. Looking at 
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family home entertainment environment, television watching and use of a computer on 

weekdays and on weekends in boys and girls at all age groups has been linked to eating fewer 

“fruits and vegetables” option. Related to the aspect of parental socioeconomic status (SES), 

mothers’ low education level and full-time work may have implications for reduction of “fruits 

and vegetables” option intake in boys at all age groups and in girls at 4-5 years. Physiological 

factors are another aspect to consider. For example, obese mothers and fathers were less likely 

to have boys at all age groups and girls at 4-5 years who consumed a “fruits and vegetables” 

option.  

Socio-cultural environment is also considered a significant factor that is positively associated 

with children’s “fruits and vegetables” intake. Looking first to within the family, in terms of 

family structure, the presence of biological fathers and younger brothers in the home, and also 

spending time daily with friends, other family members, and grandparents, may provide a stable 

family environment that may indirectly influence “fruits and vegetables” intake in boys and 

girls at 4-5 years. Generally, mothers and fathers seemed to be parenting well. Parenting 

practices and styles include high monitoring of their children’s lifestyle activity by mothers, and 

daily involvement with children in lifestyle activities by fathers, which may contribute to 

influencing “fruits and vegetables” intake among boys at 4-5 and 6-7 years and girls at 6-7 

years. Other factors, like perceived modelling of children’s lifestyle activities may also 

contribute to a similar effect in boys and girls at all age groups. Permissive mothers were also 

more likely to have boys at 4-5 years who consumed “fruits and vegetables” options. Some 

types of social support, including the support of friends, other family members and neighbours, 

provided to mothers and fathers, may be associated with increased “fruit and vegetable” option 

consumption among boys at 2-3 and 4-5 years and girls at 6-7 years. In exploring parental fruits 

and vegetables consumption, mothers and fathers may promote “fruits and vegetables” option 

intake among their 4-5 and 8-9 years boys and 4-5 years girls through the frequency of they 

themselves eating two and three or more servings of fruit and vegetables per day.    

Despite these associations, some socio-cultural environmental factors have negative 

associations with a “fruits and vegetables” option intake. Family structure may be an important 

factor to start with. The presence of an elder brother or sister, spending less time with mothers 

and friends and also spending time daily with other family members may indirectly reduce the 

consumption of a “fruits and vegetables” option among boys at 4-5, 6-7 and 8-9 years and girls 

at 2-3, 4-5 and 8-9 years. Another factor concerns parenting practices and styles. In exploring 

mothering, mothers who displayed low self-efficacy, high irritability or high control over their 

children’s behaviours was negatively associated with “fruit and vegetable” intake among boys at 

4-5 and 8-9 years and girls at 4-5 years. Mothers’ authoritarian parenting style was also 

associated with a low “fruits and vegetables” intake in boys at 6-7 and 8-9 years and girls at 4-5 

years. Findings regarding fathering factors are quite different from mothering. They displayed 
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low warmth and were less involved with children in lifestyle activity, which may lead to 

reduced consumption of a “fruits and vegetables” option among boys at 2-3, 4-5 and 8-9 years. 

Findings suggested that such a negative association may also reflect levels of social support. 

Mothers as well as fathers may benefit from the support of their own parents, although this 

support has a negative association with the consumption of a “fruits and vegetables” option 

among boys and girls at 4-5 years. Parental stressful life events are also a very important factor. 

High levels of stressful life events among mothers and fathers may be negatively associated 

with “fruits and vegetables” intake in boys at 4-5 and 6-7 years and in girls at 4-5 years.    

In the discussion of results on whether psychosocial determinants can predict changes in “fruits 

and vegetables” option intake over time, socio-cultural environment, socioeconomic and 

physiological factors were observed to be the main determinants. The first issue concerns socio-

cultural environment. The presence of biological mothers in the home at 4-5 years was 

positively associated with “fruits and vegetables” option intake in girls two years later at 6-7 

years. Permissive fathers and authoritative mothers and fathers at 4-5 years were more likely to 

have boys and girls who regularly consume “fruit and vegetables” options two and four years 

later at 6-7 and 8-9 years. Low support parents were reported to provide to fathers at 2-3 years 

were associated with the lower odds of consuming a “fruits and vegetables” option in boys and 

girls two years later at 4-5 years. In relation to parental socioeconomic status (SES), mothers’ 

high level of education at 4-5 years showed positive associations with a “fruits and vegetables” 

option intake in girls two years later at 6-7 years. Furthermore, some physiological factors may 

indirectly contribute to an increase in “fruits and vegetables” option intake. For example, 

overweight girls at 4-5 years were more likely to consume a “fruits and vegetables” option four 

years later at 8-9 years. Fathers who practiced one, two and three and more days/week physical 

activity at 4-5 years were more likely to have girls consuming a “fruits and vegetables” option 

two years later at 6-7 years. 

   

The results of the stability measures and kappa coefficients have demonstrated that boys and 

girls maintained fair to moderate stability of “fruits and vegetables” option intake across all 

time-points. The proportion of stability was moderate for the intake in younger ages, but it was 

observed to be low in later ages. In summary, given the potential association between 

psychosocial determinants and the decision to choose “fruits and vegetables” option, findings 

suggest that investigating the mechanisms by which these factors are associated with “fruits and 

vegetables” option intake is the first step in developing evidence-based guidelines for future 

interventions.  
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6  CHAPTER SIX- RESULTS AND DISCUSSION OF PSYCHOSOCIAL 

DETERMINANTS ON INTAKE OF “TAKEAWAY MEALS” AND “HIGH FAT 

SNACKS” OPTIONS 

 

As suggested in chapter five, this chapter examined the other construct (takeaway meals and 

high fat snacks) associations with psychosocial factors. This chapter presents these results, as 

well as a discussion of the psychosocial determinants of “takeaway meals” and “high fat 

snacks” options intake. Univariate analysis was first performed to measure the mean daily 

reported consumption of “takeaway meals” and “high fat snacks” options across time-points in 

the B and K cohorts. Bivariate analysis was then performed to identify the frequency of daily 

reported consumption of “takeaway meals” and “high fat snacks” options according to gender, 

using Pearson Chi-square tests, to address the following question: “Is there a difference 

between boys and girls in terms of reported consumption of “takeaway meals” and “high fat 

snacks “options?”  

   

In cross-sectional analysis, logistic and multivariate logistic regression analyses were then 

performed separately for boys and girls in both cohorts to determine the impact of psychosocial 

determinants on their intake of “takeaway meals” and “high fat snacks” options. Logistic 

regression analyses were first performed to identify potential confounding variables 

(demographic variables) associated with the “takeaway meals” and “high fat snacks” options 

intake. As a result, all significant or nearly significant variables (P<0.05; P<0.01) were included 

in the multivariate logistic regression analyses as confounding variables. Multivariate regression 

analyses were then performed to examine the significant predictors in explaining the dependent 

variables (the choice of consuming “takeaway meals” and “high fat snacks”). The results of 

cross-sectional analyses were adjusted for potential confounding variables. The analyses, 

therefore, attempted to answer the following question “Which determinant factors are 

associated with actual (concurrent) consumption of “takeaway meals” and “high fat snacks” 

options, according to gender?” 

 

Further analyses were conducted to measure the longitudinal data using cross-lagged correlation 

analysis to test whether psychosocial determinants can predict changes in “takeaway meals” and 

“high fat snacks” option intake over time. Multivariate logistic regression analyses were 

performed separately for boys and girls between Time 1 (2-3 years; psychosocial variable 

models) and Time 2 (4-5 years; “takeaway meals” and “high fat snacks” options) in B cohort, 

and between Time 1 (4-5 years; psychosocial variable models), Time 2 (6-7 years) and Time 3 

(8-9 years) “takeaway meals” and “high fat snacks” options in K cohort. The analyses attempted 

to answer the following question: “What is the impact over time of early experiences on 

children’s “takeaway meals and “high fat snacks” options intake?”  
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The results and discussion of stability in “takeaway meals” and “high fat snacks” option intake 

over time according to gender are presented in this chapter. Kappa statistics analysis was 

performed in order to answer the following question: “Does the extent of “takeaway meals” 

and “high fat snacks” consumption change over time?” 

6.1 RESULTS 

6.1.1 Univarite analysis 

 

Mean frequency of daily consumption of “takeaway meals” and “high fat snacks” options 

Results of the mean frequency of daily consumption of “takeaway meals” and “high fat snacks” 

options from each wave of the cohorts are given in Table 6.1. The mean frequency of daily 

consumption of “takeaway meals” and “high fat snacks” options decreased over time slightly in 

both B and K cohorts.  

   Table 6.1 Mean frequency of daily consumption of “takeaway meals” and “high fat snacks” 

options obtained from each cohort wave† 

                                      “Takeaway meals” option “High fat snacks” option  

                       Mean               (SD)                                                                                                  Mean                 (SD)  
Younger children (B-cohort) 
Boys 
  2-3 years                  
  4-5 years                  
Girls 
  2-3 years                  
  4-5 years                  
 
Older children (K-cohort) 
Boys 
  4-5 years                  
  6-7 years                  
  8-9 years                  
Girls 
  4-5 years                  
  6-7 years                  
  8-9 years                  
     

 
 
          0.95                0.83 
          0.74                0.80 
 
          0.93                0.82 
          0.71                0.80 
 
 
 
          0.71                0.84 
          0.52                0.69 
          0.53                0.70 
 
          0.70                0.83                      
          0.50                0.67 
          0.47                0.64 

 
 
         0.92                   0.96 
         0.90                   0.68 

 
         0.89                   0.68  
         0.88                   0.68 

 
 

      
         0.96                   0.70  
         0.87                   0.83 
         0.83                   0.82 
 
         0.93                   0.68  
         0.84                   0.82 
         0.80                   0.81  

† Frequency (times/day), for details of procedures, see section 3.3 ‘Methods’  
 
 

6.1.2 Bivariate analysis 

 
Frequency of daily reported consumption of “takeaway meals” and “high fat snacks” options

  

The frequency of daily reported consumption of “takeaway meals” and “high fat snacks” 

options stratified by gender in both cohorts is given in Tables 6.2 to 6.5. In younger age groups, 

boys were slightly more likely (not significant) than girls to report consuming a “takeaway 
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meals” option daily (Table 6.2). The frequency of reporting the consumption of “high fat 

snacks” options per day in both age groups was observed as slightly higher in boys than in girls 

but with no significant differences indicated (Table 6.3). In older ages, the frequency of 

reporting consumption of more than one “takeaway meals” option per day was higher in boys 

than in girls at all age groups, but significant differences were observed only among children 

aged 8-9 years (59.5% vs. 40.5%, x2 = 14.10, P=0.001) (Table 6.4). Boys at 4-5 years were 

significantly more likely to report consuming more than one a “high fat snacks” option daily 

than were girls (53.7% vs. 46.3%, x2 = 4.21, P=0.040). Similar findings were observed among 

children aged 6-7 and 8-9 years, but with no significant differences indicated (Table 6.5).  

  Table 6.2 Frequency of daily reported consumption of a “takeaway meals” option stratified by 

gender in the B-cohort 

  Boys Girls x2                       P-value*   
Age group Frequency† n % n % 

1.92 
 

 
.165 2-3 years 

 
≤1 Once 1572 50.2 1557 49.8 
>1 Once  763 52.4 692 47.6 

4-5 years 
 
 

≤1 Once 1720 50.9 1661 49.1 
1.11 

 

 
.292 

 
>1 Once  523 

 
52.8 

 
468 

 
47.2 

 
† Frequency (times/day), for details of procedures, see section 3.3 ‘Methods’  

 

  Table 6.3 Frequency of daily reported consumption of a “high fat snacks” option stratified by 

gender in the B-cohort 

  Boys Girls x2                       P-value*   
Age group Frequency† n % n % 

1.49 
 

 
.221 

 
2-3 years 

 
≤1 Once 1869 50.6 1828 49.4 
>1 Once  477 52.8 426 47.2 

4-5 years ≤1 Once 1820 51.5 1712 48.5 .339 
 
 

.560 
  

 
>1 Once  426 

 
50.4 

 
419 

 
49.6 

 
† Frequency (times/day), for details of procedures, see section 3.3 ‘Methods’  
 

  Table 6.4 Frequency of daily reported consumption of a “takeaway meals” option stratified by 

gender in the K-cohort 

  Boys Girls x2                       P-value*   
Age group Frequency† n % n % 

.494 
 

 
.482 

 
4-5 years 

 
≤1 Once 1876 50.6 1832 49.4 
>1 Once  636 51.7 593 48.3 

6-7 years 
 
 

≤1 Once 2008 50.6 1964 49.4 
2.33 

 

 
.127 >1 Once   263 

 
54.2 

 
222 

 
45.8 

 
8-9 years ≤1 Once 1941 50.1 1931 49.9 14.10 

 
 

   .000*** 
 
 

>1 Once  266 
 

59.5 
 

181 
 

40.5 
 

***x2  test, ***P<0.001: Pearson’s chi-square analyses between boys and girls 
† Frequency (times/day), for details of procedures, see section 3.3 ‘Methods’  
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Table 6.5 Frequency of daily reported consumption of a “high fat snacks” option stratified by 

gender in the K-cohort 

  Boys Girls x2                       P-value*   
Age group Frequency† n % n % 

4.21 
 

 
 .040* 

 
4-5 years 

 
≤1 Once 1952 50.1 1941 49.9 
>1 Once  576 53.7 497 46.3 

6-7 years 
 
 

≤1 Once 1600 50.2 1585 49.8 
2.23 

 

 
.135 >1 Once   669 

 
52.7 

 
600 

 
47.3 

 
8-9 years 

 
 

≤1 Once 1600 50.2 1585 49.8 
3.72 

 

 
.053 >1 Once  607 

 
53.6 

 
526 

 
46.6 

 
     *x2  test, *P<0.05: Pearson’s chi-square analyses between boys and girls 

† Frequency (times/day), for details of procedures, see section 3.3 ‘Methods’ 
 

6.1.3 Cross-sectional analysis 

 

This section reported cross-sectional results identifying psychosocial determinants which are 

associated with the intake of “takeaway meals” and “high fat snacks” options. Results are 

presented separately in six major themes, and include only associations that were statistically 

significant. These themes are:  

(1) Demographic status;  

(2) Personal determinants: children’s social emotional competencies, children’s self-efficacy 

in social competencies;  

(3) Family home entertainment environment: watching TV/videos, computer usage and 

family rules about watching TV; 

(4) Socio-cultural environment: family structure, parenting practice, parenting style, social 

support, parental stress, and parental fruit and vegetable consumption; 

(5) Socioeconomic factors: parental education, parental income and parental work status; and  

(6) Physiological factors: child BMI, parental BMI and parental physical activity. 

  

Detailed results are summarized in Appendix 5, located in the PDF file “Appendix 5” on the 

accompanying CD-ROM.   

 

Logistic regression analysis 

 
Demographic status 

 

Results of the logistic regression analyses showed that Aboriginal and Torres Strait Islander 

boys and girls in both age cohorts had higher odds of consuming “takeaway meals” options 

more than once per day compared with children from non-Aboriginal/Torres Strait Islander 
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backgrounds (Appendix 5, Table 1,3,5). Boys for whom English is the primary language at 

home at 6-7 years (Appendix 5, Table 7) and girls for whom English is the primary language at 

home at 2-3 years (Appendix 5, Table 1) had lower odds of consuming “takeaway meals” 

options more than once per day compared to children whose first language is not English. As 

the number of siblings and other family members in the household increased, boys and girls in 

the B-cohort (2-3 & 4-5 years) (Appendix 5, Table 1.3) and in K-cohort (4-5 years and 8-9 

years) (Appendix 5, Table 5.9) were more likely to consume “takeaway meals” options, and 

girls in the K-cohort (8-9 years) were more likely to consume “high fat snacks” options more 

than once per day (Appendix 5, Table 10).  

Multivariate logistic regression analysis 

 

Personal determinants 

 

Results of the multivariate logistic regression analyses showed that parents who reported 

children to have low social emotional competency were more likely to have boys at 4-5 years (B 

cohort) (OR 1.62; 95% CI, 1.07 to 2.45) (Appendix 5, Table 12) and at 4-5 years (K-cohort) 

(OR 1.86; 95% CI, 1.19 to 2.89) (Appendix 5, Table 15), and girls at 6-7 years (K-cohort) (OR 

2.31; 95% CI, 1.02 to 5.23) (Appendix 5, Table 16) with higher odds of consuming “takeaway 

meals” options more than once per day. They were also more likely to have girls at 2-3 years 

(OR 1.42; 95% CI, 0.44 to 3.43) (Appendix 5, Table 13) and 6-7 years (OR 1.43; 95% CI, 1.02 

to 2.01) (Appendix 5, Table 19) with higher odds of consuming “high fat snacks” options more 

than once per day. Negative self-efficacy among children as reported by grandparents showed 

positive associations with “takeaway meals” option intake among girls at 2-3 years (OR 3.37; 

95% CI, 1.11 to 10.23) (Appendix 5, Table 11) and at 4-5 years (K cohort) (OR 1.82; 95% CI, 

1.24 to 2.66).  

 

 Family home entertainment environment 

 

Watching TV/video more frequently (1-3 and >3 hours per day) on weekdays and on the 

weekend among boys and girls of all ages, was associated with higher odds of consuming 

“takeaway meals” or “high fat snacks” options more than once per day. Using a computer for 

more than one hour on weekdays (OR 1.86; 95% CI, 1.25 to 2.77) and on weekends (OR 1.73; 

95% CI, 0.80 to 1.98) in girls at 4-5 years (B cohort) showed positive associations with 

“takeaway meals” option intake (Appendix 5, Table 12). Boys and girls at 6-7 and 8-9 years of 

age using computers on weekdays and on weekends for more than one hour per day, had higher 

odds of consuming “high fat snacks” options more than once per day (Appendix 5, Table 19-

20). Family rules about watching television showed negative associations with “takeaway 
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meals” options intake in girls at 6-7 years (OR 0.68; 95% CI, 0.51 to 0.91) (Appendix 5, Table 

16), and with “high fat snacks” option intake in boys at 6-7 years (OR 0.66; 99% CI, 0.54 to 

0.80) and at 8-9 years (OR 0.64; 99% CI, 0.53 to 0.68), and also girls at 6-7 years (OR 0.62; 

95% CI, 0.50 to 0.75) and at 8-9 years (OR 0.79; 95% CI, 0.64 to 0.94) (Appendix 5, Tables 19 

and 20).  

  

Socio-cultural environment 

  

With regards to family structure, the presence of biological fathers in the home showed positive 

associations with “takeaway meals” option intake in boys at 2-3 years (OR 1.50; 95% CI, 0.27 

to 2.94) (Appendix 5, Table 11), and “high fat snacks” option intake (OR 4.89; 95% CI, 1.27 to 

18.81) in girls at 2-3 years (Appendix 5, Table 13). Boys whose biological fathers were present 

in the home at 8-9 years were more likely to consume “takeaway meals” options more than once 

per day (OR 3.37; 95% CI, 1.47 to 7.69) (Appendix 5, Table 17). The presence of elder sisters 

in the home showed positive associations with “takeaway meals” option intake in boys (OR 

1.97; 95% CI, 1.12 to 3.46) and girls (OR 1.73; 95% CI, 1.00 to 2.98) at 4-5 years (B cohort) 

(Appendix 5, Table 12). Spending time daily with mothers showed negative associations with a 

“takeaway meals” option intake (OR 0.49; 95% CI, 0.30 to 0.80) in girls at 6-7 years (OR 0.49; 

95% CI, 0.30 to 0.80) (Appendix 5, Table 16). Boys (OR 1.42; 95% CI, 1.05 to 1.91) and girls 

(OR 1.75; 95% CI, 1.03 to 2.99) (Appendix 5, Table 11) at 2-3 years, and also girls (OR 2.16; 

95% CI, 1.07 to 4.36) at 8-9 years (Appendix 5, Table 17) who spent time daily with their 

friends had higher odds of consuming “takeaway meals” options more than once per day. At 2-3 

years of age, spending time daily with parents and partner (spouse parents) showed a positive 

association with “takeaway meals” option intake in boys (OR 1.62; 95% CI, 1.08 to 2.43) 

(Appendix 5, Table 11), and with “high fat snacks” option intake in girls (OR 1.50; 95% CI, 

1.11 to 2.03) (Appendix 5, Table 13). Spending less time with other family members showed 

positive associations with “takeaway meals” option intake in girls at 4-5 years (K cohort) (OR 

1.42; 95% CI, 0.24 to 2.73) (Appendix 5, Table 15) and 6-7 years (OR 2.94; 95% CI, 1.33 to 

6.47) (Appendix 5, Table 16), whereas spending time daily with other family members showed 

negative associations with “high fat snacks” option intake in boys at 4-5 years (B cohort) (OR 

0.42; 95% CI, 0.20 to 0.87) (Appendix 5, Table 14) and in girls at 8-9 years (OR 0.64; 95% CI, 

0.48 to 0.86) (Appendix 5, Table 20).      

In exploring mothers’ parenting practice and style, positive maternal monitoring of children’s 

lifestyle activities showed positive associations with “takeaway meals” option intake in boys 

(OR 0.60; 95% CI, 0.39 to 0.94) and girls (OR 0.54; 95% CI, 0.32 to 0.90) at 4-5 years 

(Appendix 5, Table 12). High levels of maternal control over children’s behaviours showed 

positive associations with “takeaway meals” option intake in boys (OR 1.57; 95% CI, 1.09 to 
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2.25) at 4-5 years (K cohort) (Appendix 5, Table 15), and “high fat snacks” option intake in 

boys (OR 1.78; 97% CI, 1.25 to 2.53) and girls (OR 1.63; 95% CI, 1.09 to 2.44) at 4-5 years (K 

cohort) (Appendix 5, Table 18). Mothers who displayed an authoritarian parenting style had 

higher odds of having girls at 6-7 years (OR 2.89; 95% CI, 1.29 to 6.48) (Appendix 5, Table 16) 

and 8-9 years (OR 6.56; 95% CI, 1.93 to 22.21) (Appendix 5, Table 17) who consume a 

“takeaway meals” option more than once per day, and “high fat snacks” options at 6-7 years 

(OR 2.49; 95% CI, 1.27 to 4.88) (Appendix 5, Table 19) more than once per day. Having an 

authoritative mother showed positive associations with a “takeaway meals” option intake in 

girls at 4-5 years (K cohort) (OR 1.99; 95% CI, 1.16 to 3.40) (Appendix 5, Table 15) and 8-9 

years (OR 4.56; 95% CI, 1.23 to 16.88) (Appendix 5, Table 17).    

 

In exploring fathering, negative paternal self-efficacy showed positive associations with “high 

fat snacks” option intake in girls at 2-3 years (OR 1.41; 95% CI, 1.02 to 1.94) (Appendix 5, 

Table 13). Fathers involved daily with children in lifestyle activities was negatively associated 

with “takeaway meals” option intake in boys at 6-7 years (OR 0.47; 95% CI, 0.26 to 0.84) 

(Appendix 5, Table 16) and 8-9 years (OR 0.56; 95% CI, 0.36 to 0.85) (Appendix 5, Table 17). 

Girls of fathers at 4-5 years (K cohort) who reported high control over their children’s 

behaviours, had higher odds of consuming “takeaway meals” options (OR 1.50; 95% CI, 1.04 to 

2.16) (Appendix 5, Table 15) more than once per day. Boys of authoritative fathers at 6-7 years 

had higher odds of consuming “high fat snacks” options (OR 2.19; 95% CI, 1.21 to 3.96) 

(Appendix 5, Table 19) more than once per day. Permissiveness in fathers showed positive 

associations with “high fat snacks” options in boys at 6-7 years (OR 1.99; 95% CI, 1.10 to 3.61) 

(Appendix 5, Table 19) more than once per day. Authoritarian fathers showed positive 

associations with a “takeaway meals” option intake in boys at 4-5 years (K cohort) (Appendix 5, 

Table 15), and also with “high fat snacks” option intake in boys at 6-7 years (OR 2.32; 95% CI, 

1.27 to 4.20) (Appendix 5, Table 19) and 8-9 years (OR 1.78; 95% CI, 1.02 to 3.10) (Appendix 

5, Table 20). 

     

The results revealed that parental modelling of lifestyle activities is associated with lower odds 

of consumption of “takeaway meals” options in boys (OR 0.62; 99% CI, 0.48 to 0.79) and girls 

(OR 0.62; 99% CI, 0.48 to 0.81) at 2-3 years more than once per day (Appendix 5, Table 11), 

and a “high fat snacks” option in girls at 8-9 years (OR 0.68; 95% CI, 0.52 to 0.90) more than 

once per day (Appendix 5, Table 20).     

A high degree of social support provided to mothers and fathers was positively associated with 

“high fat snacks” option intake in girls at 2-3 years (OR 1.62; 95% CI, 1.11 to 2.35) (Appendix 

5, Table 13), 6-7 years (OR 1.83; 95% CI, 1.02 to 3.30) (Appendix 5, Table 19) and 8-9 years 

(OR 3.61; 95% CI, 1.06 to 12.24) (Appendix 5, Table 20). Mothers who reported low support 
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from their partners/spouses (fathers) when their boys were 2-3 years of age, were more likely to 

have sons who consumed “takeaway meals” options (OR 3.26; 95% CI, 1.09 to 9.55) more than 

once per day (Appendix 5, Table 11). When fathers reported high support from friends in child-

rearing, their sons at 2-3 years had higher odds of consuming “takeaway meals” options (OR 

4.10; 95% CI, 1.05 to 15.58) (Appendix 5, Table 11). Boys (OR 0.39; 95% CI, 0.16 to 0.97) and 

girls (OR 0.60; 95% CI, 0.42 to 0.87) at 2-3 years of mothers who reported high support from 

other family members had lower odds of consuming “high fat snacks” options more than once 

per day (Appendix 5, Table 13). 

 

Mothers and fathers who reported eating one or more servings of fruit and vegetables per day 

were less likely to have boys and girls who consume “takeaway meals” or “high fat snacks” 

options more than once per day (Appendix 5, Table 12,15,17,18,20). Mothers who reported that 

they had experienced highly stressful life events were more likely to have girls at 2-3 years (OR 

1.58; 95% CI, 1.03 to 2.43) who consumed “takeaway meals” options more than once per day 

(Appendix 5, Table 11). Fathers who reported highly stressful life events were more likely to 

have boys at 4-5 years (K cohort) who consumed “takeaway meals” options (OR 1.63; 95% CI, 

1.04 to 2.57) more than once per day (Appendix 5, Table 15). Family food insecurity showed 

positive associations with “high fat snacks” option intake in girls at 4-5 years (B cohort) (OR 

8.48; 95% CI, 1.39 to 51.51) (Appendix 5, Table 14).    

 

Socioeconomic factors 

 

The results indicated that the high education level of fathers was negatively associated with 

“high fat snacks” option intake in boys at 8-9 years (OR 0.48; 95% CI, 0.31 to 0.74) (Appendix 

5, Table 20) and girls at 6-7 years (OR 0.62; 95% CI, 0.40 to 0.96) (Appendix 5, Table 19). It 

was also negatively associated with “takeaway meals” option intake in girls at 6-7 years (OR 

0.44; 95% CI, 0.21 to 0.90) (Appendix 5, Table 16). Girls at 4-5 years (B cohort) of mothers 

with high educational achievement had lower odds of consuming “takeaway meals” options 

(OR 0.53; 95% CI, 0.34 to 0.83) more than once per day (Appendix 5, Table 12). Low 

education level of mothers was positively associated with the consumption of “takeaway meals” 

options in boys (OR 1.48; 95% CI, 1.02 to 2.14) and girls (OR 2.05; 99% CI, 1.39 to 3.03) at 2-

3 years (Appendix 5, Table 11), and with “high fat snacks” option intake in girls at 6-7 years 

(OR 1.55; 95% CI, 1.03 to 2.34) (Appendix 5, Table 19). Fathers with low levels of education 

with children at 2-3 years of age (OR 1.83; 95% CI, 1.24 to 2.71) (Appendix 5, Table 11) and at 

4-5 years of age (B cohort) (OR 1.89; 95% CI, 1.21 to 2.95) (Appendix 5, Table 12) were more 

likely to have children who consume “takeaway meals” options more than once per day. 

Mothers’ and fathers’ low income level (<$500/wk) was associated with girls at 2-3 years (OR 

1.71; 95% CI, 1.03 to 2.86) having higher odds of consuming “takeaway meals” options more 
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than once per day (Appendix 5, Table 11), and “high fat snacks” options in boys (OR 1.56; 95% 

CI, 1.05 to 2.32) and girls (OR 1.64; 95% CI, 1.12 to 2.41) more than once per day at 4-5 years 

of age (B cohort) (Appendix 5, Table 14). Boys of high-income mothers (>$2000/wk) at 6-7 

years of age had lower odds of consuming “high fat snacks” options (OR 0.12; 95% CI, 0.01 to 

0.94) more than once per day (Appendix 5, Table 19). Working full-time among mothers 

showed positive associations with a “takeaway meals” option intake in boys at 4-5 years (B 

cohort) (OR 1.58; 95% CI, 1.04 to 2.42) (Appendix 5, Table 12) and girls at 4-5 years (K 

cohort) (OR 1.92; 95% CI, 1.16 to 3.18) (Appendix 5, Table 15), and also fathers who work 

full-time was positively associated with “high fat snacks” option intake in boys at 2-3 years (OR 

2.27; 99% CI, 0.87 to 3.83) (Appendix 5, Table 13) and with “takeaway meals” option intake in 

boys at 4-5 years (B cohort) (OR 3.35; 95% CI, 1.08 to 10.89) (Appendix 5, Table 12). Non-

working mothers were more likely to have girls at 2-3 years who consumed “takeaway meals” 

options (OR 2.16; 99% CI, 1.52 to 3.08) (Appendix 5, Table 11).  

Physiological factors  

 

The results showed that obese girls at 2-3 years (OR 1.95; 97% CI, 1.29 to 2.93) (Appendix 5, 

Table 11) and at 4-5 years (K cohort) (OR 1.73; 95% CI, 1.17 to 2.56) (Appendix 5, Table 15); 

overweight girls at 6-7 years (OR 1.59; 95% CI, 1.10 to 2.28) (Appendix 5, Table 16); and 

obese boys at 8-9 years (OR 1.96; 95% CI, 1.26 to 3.06) (Appendix 5, Table 17) had higher 

odds of consuming “takeaway meals” options more than once per day. Obesity and overweight 

among mothers and fathers was positively associated with consumption of “takeaway meals” 

options in boys (OR 1.57; 95% CI, 1.18 to 2.10) and girls (OR 1.50; 95% CI, 1.11 to 2.03) at 2-

3 years (Appendix 5, Table 11); boys (OR 1.53; 95% CI, 1.05 to 2.42) and girls (OR 2.14; 95% 

CI, 1.40 to 3.25) at 4-5 years (B cohort) (Appendix 5, Table 12); boys at 4-5 years (K cohort) 

(OR 2.02; 99% CI, 1.43 to 2.85) (Appendix 5, Table 15); girls at 6-7 years (OR 1.84; 95% CI, 

1.08 to 3.12) (Appendix 5, Table 16); and girls (OR 2.25; 95% CI, 1.18 to 4.28) and boys at 8-9 

years (OR 1.73; 95% CI, 1.05 to 2.86) (Appendix 5, Table 17). Girls of obese mothers at 8-9 

years had higher odds of consuming “high fat snacks” options (OR 1.49; 95% CI, 1.00 to 2.20) 

more than once per day (Appendix 5, Table 20). Fathers who reported doing physical activity 

one day per week were less likely to have boys at 2-3 years who consumed “takeaway meals” 

options (OR 0.48; 95% CI, 0.28 to 0.83) more than once per day (Appendix 5, Table 11), and 

were less likely to have boys at 6-7 years who consumed “high fat snacks” options (OR 0.50; 

95% CI, 0.30 to 0.84) more than once per day (Appendix 5, Table 19). Mothers who reported 

doing physical activity once (OR 0.58; 95% CI, 0.36 to 0.94), twice (OR 0.56; 95% CI, 0.35 to 

0.87) and three or more days per week (OR 0.52; 97% CI, 0.35 to 0.77) were less likely to have 

daughters who consume “takeaway meals” options (Appendix 5, Table 13). Girls of mothers 

who reported doing physical activity two days of the week at 4-5 years (B cohort) (Appendix 5, 
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Table 14) had lower odds of consuming “high fat snacks” options (OR 0.52; 95% CI, 0.29 to 

0.93) more than once per day.  

 

6.1.4 Longitudinal analysis 

 

This section presents the results of stability in “takeaway meals” and “high fat snacks” options 

intake over time according to gender. This section also presents the results identifying whether 

psychosocial determinants can predict changes in “takeaway meals” and “high fat snacks” 

options intake over time. Results are presented separately according to five major themes 

(personal determinants, family home entertainment environment, socio-cultural environment, 

socioeconomic and physiological factors), and includes only associations that were statistically 

significant. Detailed results are summarized in Appendix 5, located in the PDF file “Appendix 

5” on the accompanying CD-ROM.   

 

Kappa analysis 

 
Stability of “takeaway meals” and “high fat snacks” consumption over time  

 

The results of the stability and kappa coefficients are presented in Tables 6.6-6.9. The highest 

proportion of stability was seen for the intake of “high fat snacks” options in younger boys and 

girls. Younger boys and girls were more likely to maintain a stable intake of “high fat snacks” 

options than older boys and girls. The proportion of stability was moderate for the intake of 

“takeaway meals” options in both cohorts. Overall, moderate stability of “takeaway meals” 

option consumption was observed in younger boys, and fair stability was observed for the intake 

of “takeaway meals” and “high fat snacks” options, in both genders.  
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                                        Table 6.6 Stability measures and kappa coefficients of “takeaway meals” and “high fat snacks” 

                                           options intake in boys in the B-cohort 

   Time 1 (2006) 

Time 2 (2008) 
 

Decrease§       Stable‡      Increase§                

 
 

Kappa† 
Frequency (times/day) 

 n % % % % 
 
 

0.42 “Takeaway meals” option 2335  50 27.8 22.2 
Low (0-1) 1572 67.3 48.7 29.8 21.6 
High (>1) 763 32.7 53 23.8 23.2 

“High fat snacks” option 2346  28.5 54.1 17.4  
Low (0-1) 1869 79.7 27.5 55.1 17.4 0.36 
High (>1) 477 20.3 31.9 51.1 17  

                                                                         †Standard cut-offs for Kappa statistics are: <0.2, poor; 0.2-0.4, fair; 0.41-0.6, moderate; 0.61-0.8, good; >0.81, very good 
                                                §Proportion of boys whose consumption of “takeaways meals” and “high fat snacks options decreased or increased from T1 to T2. 
                                                ‡Proportion of boys whose consumption of “takeaways meals” and “high fat snacks options was stable between T1 and T2. 
 
 

                                       Table 6.7 Stability measures and kappa coefficients of “takeaway meals” and “high fat snacks” 

                                        options intake in girls in the B-cohort 

  Time 1 (2006) 

Time 2 (2008) 
 

Decrease§       Stable‡      Increase§                

 
 

Kappa† 
Frequency (times/day) 

 n % % % % 
 
 

0.40 “Takeaway meals” option 2249  51.3 27 21.7 
Low (0-1) 1557 69.2 53.3 27.1 19.6 
High (>1) 692 30.8 47.3 27 25.7 

“High fat snacks” option 2254  29.2 52 18.8  
Low (0-1) 1828 81.1 28.7 51.5 19.8 0.39 
High (>1) 426 18.9 31.5 53.6 14.9  

                                                                         †Standard cut-offs for Kappa statistics are: <0.2, poor; 0.2-0.4, fair; 0.41-0.6, moderate; 0.61-0.8, good; >0.81, very good 
                                                §Proportion of girls whose consumption of “takeaways meals” and “high fat snacks options decreased or increased from T1 to T2. 
                                                ‡Proportion of girls whose consumption of “takeaways meals” and “high fat snacks options was stable between T1 and T2. 
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                          Table 6.8 Stability measures and kappa coefficients of “takeaway meals” and “high fat snacks” 

options intake in boys in the K-cohort 

 Time 1 (2004) 

Time 2 (2006) 
 

Decrease§       Stable‡      Increase§                

 
 

Kappa† 

Time 3 (2008) 
 

     Decrease§          Stable‡        Increase§                

 
 

Kappa† 
Frequency (times/day) 

 n % % % % 
 
 

0.33 
 

% % % 
 
 

0.34 
 

“Takeaway meals” option 2512  60 29.5 10.5 58.7 28.7 12.6 
Low (0-1) 1876 74.7 59.2 30.4 10.4 59.5 27.2 13.3 
High (>1) 636 25.3 61.6 27.4 11 55.8 32.2 12 

“High fat snacks” option 2528  41.7 29 29.3  45.5 27.2 27.3  
Low (0-1) 1952 77.2 43.2 26.7 30.1 0.33 43.8 28 28.3 0.32 
High (>1) 576 22.8 37.1 34.4 28.5  48 25.8 26.2  

                                  †Standard cut-offs for Kappa statistics are: <0.2, poor; 0.2-0.4, fair; 0.41-0.6, moderate; 0.61-0.8, good; >0.81, very good 
                      §Proportion of boys whose consumption of “takeaways meals” and “high fat snacks options decreased or increased from T1 to T2 and T3. 
                      ‡Proportion of boys whose consumption of “takeaways meals” and “high fat snacks options remained stable between T1, T2 and T3. 
 

                               Table 6.9 Stability measures and kappa coefficients of “takeaway meals” and “high fat snacks” 

                            options intake in girls in the K-cohort 

   Time 1 (2004) 

Time 2 (2006) 
 

Decrease§       Stable‡      Increase§                

 
 

Kappa† 

Time 3 (2008) 
 

     Decrease§          Stable‡        Increase§                

 
 

Kappa† 
Frequency (times/day) 

 n % % % % 
 
 

0.34 
% % % 

 
 

0.31 “Takeaway meals” option 2425  59 31.5 9.5 62.5 29.9 7.6 
Low (0-1) 1832 75.5 59.1 32.5 8.4 64 29.8 6.2 
High (>1) 593 24.5 58 29.8 12.2 61.4 29.4 9.2 

“High fat snacks” option 2438  41.9 30.6 27.5  46.3 28.9 24.8  
Low (0-1) 1941 79.6 40.7 31.9 27.4 0.31 45.3 29.1 25.6 0.31 
High (>1) 497 20.4 46 27.2 26.8  48.5 28.1 23.4  

                                  †Standard cut-offs for Kappa statistics are: <0.2, poor; 0.2-0.4, fair; 0.41-0.6, moderate; 0.61-0.8, good; >0.81, very good 
                      §Proportion of girls whose consumption of “takeaways meals” and “high fat snacks options decreased or increased from T1 to T2 and T3. 
                      ‡Proportion of girls whose consumption of “takeaways meals” and “high fat snacks options remained stable between T1, T2 and T3. 
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Cross-lag correlation analysis 

 
Personal determinants 

 
Results of a cross-lag correlation analysis showed that children’s negative social emotional 

competencies at 4-5 years was associated with high intakes of “takeaway meals” options in boys 

four years later at age 8-9 years (OR 1.50; 95% CI, 0.31 to 0.81) more than once per day 

(Appendix 5, Table 23), and “high fat snacks” options in boys at the B cohort two years later at 

4-5 years (OR 2.60; 95% CI, 1.21 to 5.59) more than once per day (Appendix 5, Table 22).   

 

Family home entertainment environment 

 

As shown in Appendix 5, Table 22, watching TV/video more frequently (1-3 and >3 hours/day) 

on weekdays and on the weekend at 2-3 years was associated with high intakes of a “high fat 

snacks” option more than once per day in boys and girls two years later at 4-5 years. Cross-lag 

correlation results in Appendix 4, Table 24 also showed that watching TV/video more 

frequently (1-3 and >3 hours/day) on the weekend at 4-5 years was associated with high intakes 

of “high fat snacks” options more than once per day in boys and girls two and four years later at 

6-7 and 8-9 years. 

Socio-cultural environment 

 

With regards to family structure, cross-lag correlation results showed that the presence of 

younger sisters at 2-3 years in the home was associated with high intakes of “high fat snacks” 

options more than once per day in girls two years later at 4-5 years (OR 2.28; 95% CI, 1.18 to 

4.39) (Appendix 5, Table 22), and in girls four years later at 8-9 years (OR 1.77; 95% CI, 1.03 

to 3.05) (Appendix 5, Table 24). Girls who spent time daily with their friends at 4-5 years were 

more likely to consume “high fat snacks” options two years later at 6-7 years (OR 1.66; 95% CI, 

1.09 to 2.54) (Appendix 5, Table 24). The presence of grandmothers in the home at 2-3 years 

was associated with low intakes of “high fat snacks” options more than once per day in boys 

(OR 0.17; 95% CI, 0.04 to 0.71) girls (OR 0.12; 95% CI, 0.02 to 0.52) (Appendix 5, Table 22) 

two years later at 4-5 years. Furthermore, spending time daily with grandparents at 4-5 years 

was associated with low intakes of “high fat snacks” options more than once per day in girls 

(OR 0.58; 95% CI, 0.35 to 0.95) four years later at 8-9 years (Appendix 5, Table 24).   

An authoritative parenting style among mothers at 4-5 years was associated with low intakes of 

“takeaway meals” options more than once per day in girls four years later at 8-9 years (OR 0.19; 

95% CI, 0.05 to 0.70), whereas a permissive parenting style among mothers at 4-5 years was 
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associated with high intakes of “takeaway meals” options in girls two years later at 6-7 years 

(OR 2.22; 95% CI, 1.01 to 4.90) (Appendix 5, Table 23). Fathers who reported high support 

from their own parents for raising their children at 2-3 years was associated with high intakes of 

“high fat snacks” options in boys two years later at 4-5 years (OR 1.82; 95% CI, 1.06 to 3.12) 

(Appendix 5, Table 22). Mothers who reported eating one (OR 0.53; 95% CI, 0.30 to 0.92) and 

more than three (OR 0.46; 95% CI, 0.23 to 0.92) servings of fruit at 4-5 years was associated 

with low intakes of “takeaway meals” options in boys two and four years later at 6-7 and 8-9 

years (Appendix 5, Table 23). Girls at older ages, of mothers who reported eating two or more 

servings of vegetables at 4-5 years were less likely to consume “takeaway meals” options more 

than once per day four years later at 8-9 years (Appendix 5, Table 23).  

      

Socioeconomic factors 

 

As shown in Appendix 5, Table 24, cross-lag correlation results showed that boys of fathers 

whose income level was low (<$500/wk) at 4-5 years had higher odds of consuming “high fat 

snacks” options more than once per day two years later at 6-7 years (OR 2.03; 95% CI, 1.12 to 

3.41), whereas girls of mothers whose income level was high (>$2000/wk) at 4-5 years had 

higher odds of consuming “high fat snacks” options more than once per day four years later at 

8-9 years (OR 4.08; 95% CI, 1.16 to 14.36). Fathers whose income level was high (>$2000/wk) 

at 4-5 years were less likely to have boys consuming “takeaway meals” options more than once 

per day two years later at 6-7 years. Results of a cross-lag correlation analysis set out in 

Appendix 5, Table 21 show that mothers and fathers who worked full-time at 4-5 years were 

more likely to have girls (OR 2.00; 95% CI, 1.26 to 3.18) and boys (OR 3.35; 95% CI, 1.08 to 

10.39) at older ages who consumed a “takeaway meals” option more than once per day two 

years later at 6-7 years. 

Physiological factors 

 

Cross-lag correlation analysis in (Appendix 5, Table 24), showed that overweight girls (OR 

1.43; 95% CI, 1.11 to 1.84) and obese boys (OR 1.56; 95% CI, 1.04 to 2.35) at 4-5 years were 

more likely to consume “high fat snacks” options more than once per day two and four years 

later at 6-7 and 8-9 years. Overweight fathers at 4-5 years were more likely to have girls who 

consumed a “high fat snacks” option more than once per day two years later at 6-7 years (OR 

1.38; 95% CI, 0.78 to 1.39). Mothers who reported doing physical activity one and more than 

three days per week at 4-5 years showed negative associations with “takeaway meals” option 

consumption more than once per day in girls two years later at 6-7 years. In younger age groups, 

boys of fathers who reported doing physical activity two days per week at 2-3 years were less 
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likely to consumed “high fat snacks” option more than once per day two years later at 4-5 years 

(OR 0.42; 95% CI, 0.23 to 0.77) (Appendix 5, Table 22). 

6.2 DISCUSSION 
  

This study investigated determinants of “takeaway meals” and “high fat snacks” consumption 

during the early years of life. In the univariate analysis, the mean frequency of daily 

consumption of “takeaway meals” and “high fat snacks” options from each wave of the cohorts 

demonstrated that younger and older children consume less unhealthy food choices (e.g. 

takeaway meals & high fat snacks options) over time. Effective interventions to reduce the 

availability for unhealthy foods and make healthy nutrition choices, may depend on the target 

age group (Northstone and Emmett, 2010).   

In bivariate analysis, clear gender differences in “takeaway meals” and “high fat snacks” 

options intake were found, with boys more likely than girls at 4-5 and 8-9 years (K cohort) to 

report consuming “takeaway meals” and “high fat snacks” options daily. The 1995 Australian 

National Nutrition Survey (NNS) demonstrates that boys at 2-11 years of age reported 

consuming significantly higher levels of fast foods and high-energy drinks compared with girls 

(ABS, 1997). Results of an Australian study carried out on 12-17 years olds reported that boys 

consume more fast food meals, snack foods, and high energy drinks than girls (at least twice a 

week) (Scully et al., 2007). Other studies in Australia have also delivered results consistent with 

these observations, showing that boys aged 11-16 years reported a higher daily consumption of 

soft drink, fast foods, french fries and dessert than girls (Denney-Wilson et al., 2009) (Savige et 

al., 2012). These findings were also consistent with other research findings, indicating that 

teenage boys reported a higher consumption of snack foods than teenage girls (Field et al., 

2004) (Olivares et al., 2004) (Skemiene et al., 2009). The underlying reason may be related to 

fact that boys at all ages have greater liking for more energy dense foods, and that their energy 

requirements are higher than those of girls (Cooke and Wardle, 2005). It is important to take 

opportunities to focus interventions on helping boys at older ages to reduce their consumption 

of “takeaway meals” and “high fat snack” options. This might be achieved by focusing on 

increasing parental nutrition awareness and knowledge of strategies to make healthy food 

choices more available at home, such as by encouraging and modelling healthy food habits. The 

significance of the changes in nutrition knowledge and awareness may contribute to increased 

positive attitudes among children with regard to eating healthy food choices (Shariff et al., 

2008).   
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Cross-sectional within age groups 

 

The findings of the present study have revealed that demographic status, including status as 

Aboriginal or Torres Strait Islander identity, language spoken, numbers of siblings and other 

family members, may be possible confounding factors which could potentially determine the 

relationship between psychosocial determinants and intake of “takeaway meals” and “high fat 

snacks” options in children. The present results were consistent with a previous study showing 

that Indigenous Australian children are more likely to consume high-fat processed meats, hot 

chips and sugary drinks (Gwynn et al., 2012). Data from national and state reports also 

indicated that Indigenous children and adolescents have higher intakes of fat and energy-dense 

foods (Zubrick et al., 2004) (ABS, 2006). One proposed explanation for this is that poor eating 

habits, including higher intake of takeaway food and energy dense food have been identified as 

an issue among Aboriginal and Torres Strait Islander children and adolescents (Lee et al., 2009). 

The negative association between children whose primary language is English and “takeaway 

meals” options intake is unclear. Previous research findings in the US have indicated that 

children at 14 years old, and for whom English is the primary language at home, had a higher 

intake of soda and fast foods (Ranjit et al., 2010). These findings clearly deserve further 

elucidation as to possible mechanisms. The present study revealed positive associations between 

the number of siblings and other family members in the household, and consumption of 

“takeaway meals” and “high fat snacks” options in boys and girls in the B-cohort (2-3 & 4-5 

years) and in K-cohort (4-5 years and 8-9 years). Previous studies have found that children 

eating with their siblings ate more than did children eating with unfamiliar members, suggesting 

that social facilitation of eating in children exists when the co-eaters are familiar (Salvy et al., 

2008b). Other evidence indicated that the degree of intake matching was high among siblings 

(Salvy et al., 2007b). Eating with siblings and with familiar people in the household can lead to 

an extended meal (Bell and Pliner, 2003). Furthermore, the presence of familiar and unfamiliar 

members in the household can provide a consumption norm that can have an impact on how 

much others eat (De Castro, 1994).  

     

The personal determinants found to be associated with “takeaway meals” or “high fat snacks” 

option intake were social emotional competencies and self-efficacy in social competencies. 

Children’s negative social emotional competencies showed positive associations with 

“takeaway meals” and “high fat snacks” options intake in boys at 4-5 years (B cohort) and at 4-

5 years (K-cohort), and girls at 6-7 years (K-cohort). Previously, Francis and Susman, (2009) 

found that children with low social and emotional competence were more likely to make 

unhealthy food choices (Francis and Susman, 2009). Negative emotions are associated with 

increased motivation to eat snack and fast food, and irregular eating habits among children 

(McClain et al., 2011). Children’s negative emotions are also associated with parents who 
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experience stressful life events (e.g. depression, anxiety) especially when there are children 

involved (Michels et al., 2012). Children who eat energy-dense foods in large amounts may 

interpret the negative emotions of stress as hunger (Frankel et al., 2012), and think that eating 

energy-dense foods is a way to reduce the feeling of being stressed (Adam and Epel, 2007). 

Findings of the present study indicated that mothers and fathers who reported highly stressful 

life events in the B and K cohorts were more likely to have boys and girls who consumed 

“takeaway meals” or “high fat snacks” options more than once per day. Television watching 

may be another explanation, since it is associated with overeating snack foods in a negative 

emotional state. A study by Snoek et al. (2006) examined whether restrained eating moderated 

the relationship between watching television and intake of snack food in 11-16 year old 

adolescents and found that highly restrained eaters were more likely to overeat snack food while 

watching TV compared with non-restrained eaters. The study concluded that television 

watching correlates with negative emotions of guilt, depression and loneliness, thus encouraging 

children to eat more snack foods (Snoek et al., 2006). Findings in the present study also 

indicated that negative self-efficacy among children as reported by grandparents showed 

positive associations with “takeaway meals” option intake in younger and older girls. The 

aspect of social competence of children is strongly related to the development of self-efficacy 

because it provides an opportunity for children to engage in efficacious actions such as playing, 

writing and learning (Gecas, 1989). Previous research showed that healthier grandparents were 

more likely to engage in positive teaching strategies and encouragement with their 

grandchildren (Kropf and Burnette, 2003). Grandparents may play a significant role in fostering 

success and mastery experiences that raise children’s self-efficacy and self-confidence to choose 

the best ways of enhancing effective decision making (King and Elder, 1998). Grandparents feel 

they can influence children’s self-efficacy when they interact more with their grandchildren and 

have a good relationship with parents (Singh and Udainiya, 2009). Therefore, grandparents with 

high self-efficacious thoughts can play an important role in their grandchildren’s lives, 

especially in enabling them to make healthy choices (King and Elder, 1998). Elucidating the 

mechanisms by which grandparents’ self-efficacy and involvement in their grandchildren’s lives 

is reciprocally interrelated may enhance the targeting of future “takeaway meal consumption” 

interventions.   

 

Family home entertainment environment, particularly in relation to watching TV/video, using a 

computer and family rules about watching TV, was found to be a significantly associated with a 

“takeaway meals” or “high fat snacks” option consumption in boys and girls. Findings revealed 

positive associations between watching TV/video more frequently on weekdays and on the 

weekend and consumption of “takeaway meals” and “high fat snacks” options in boys and girls 

at all age groups. Television watching among children was previously been shown to be 

positively associated with eating more snacks and fast foods (Matheson et al., 2004) (Halford et 
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al., 2004) (Carter, 2006). The present results are also consistent with previous studies on 

children aged 3 to 5 years (Aranceta et al., 2003) (Francis and Birch, 2006) (Taveras et al., 

2006) (Dubois et al., 2008) (Miller et al., 2008) (Manios et al., 2009) (Campbell et al., 2010), 

and 5 to 12 years (Boynton-Jarrett et al., 2003) (Francis et al., 2003) (Halford et al., 2004) 

(Matheson et al., 2004) (Marquis et al., 2005) (Utter et al., 2006) (Campbell et al., 2006) 

(Vereecken et al., 2006) (Maffeis et al., 2008) (Liang et al., 2009) (Brown et al., 2011). The 

high consumption of “takeaway meals” and “high fat snacks” options may be related to energy 

dense foods being the most commonly advertised foods on children’s television programs 

(Borzekowski and Robinson, 2001) (Carter, 2006). The present study also found that using a 

computer for more than one hour on weekdays and on weekends showed positive associations 

with intake of “takeaway meals” or “high fat snacks” options in girls at 4-5 years (B cohort) and 

boys and girls at 6-7 and 8-9 years (K cohort). Earlier research findings have noted a possible 

association between lengthy computer use and the risk of obesity in children (Davis et al., 2007) 

(Ha, 2007) (Mendoza et al., 2007). This corresponds with studies indicating that using a 

computer frequently might lead to the overconsumption of sugary drinks among adolescents 

(Shi and Mao, 2010). The present results are consistent with the study by Santaliestra-Pasıas et 

al. (2012) revealing that boys and girls (12-18 year) who spent more than 2 hours per day using 

computers during weekdays and weekends had a higher consumption of savoury snacks and soft 

drinks (Santaliestra-Pasıas et al., 2012). One proposed explanation is that excessive computer 

use during childhood is associated with insufficient parental supervision (Johnson and 

Puplampu, 2008) (Must et al., 2009), and may promote unhealthy food choices. Future 

directions for exploring possible mechanisms underlying such associations are warranted.  

The current study also indicated that the presence of family rules about watching television was 

negatively associated with intake of “takeaway meals” and “high fat snacks” options in boys 

and girls at 6-7 and 8-9 years (K cohort). Previous studies have generally focused on issues such 

as removing televisions from children’s bedrooms, limiting television viewing on weekends, 

and not allowing the watching of television during meals, as key factors in reducing the amount 

of time children spend in front of televisions (Van Zutphen et al., 2007) (Dennison and 

Edmunds, 2008). Cross-sectional findings, after adjusting for demographic variables, showed 

that boys and girls at 6-7 and 8-9 years with televisions in their bedrooms had higher odds of 

consuming “takeaway meals” and “high fat snacks” options (OR 1.52-4.55; 99% CI) more than 

once per day. Boys and girls who watch TV/video 1-3 and >3 hours per day on weekdays and 

on weekends had higher odds of consuming “takeaway meals” or “high fat snacks” options 

more than once per day. As a result, having a television in the bedroom and watching TV/video 

more frequently were positively associated with the consumption of “takeaway meals” or “high 

fat snacks” options. Conversely, boys and girls of families who had rules about watching 

television each week at 6-7 and 8-9 years of age had lower odds of consuming “high fat snacks” 

options more than once per day. Findings also indicated that girls of families who had rules 
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about watching television each week at 6-7 years had lower odds of consuming “takeaway 

meals” options more than once per day. Present findings and previous studies suggest that 

intervention strategies are needed to test whether family rules concerning television viewing is 

an effective target for reducing “takeaway meals” and “high fat snacks” intake in boys and girls. 

This may involve changing the home environment. For example, future research might focus on 

the influence of family rules during meal, on patterns of consumption by children (Van Zutphen 

et al., 2007) (Dennison and Edmunds, 2008). 

The socio-cultural factors found to be associated with a “takeaway meals” or “high fat snacks” 

option were family structure, parenting practice and style, social support, parental stress and 

parental fruits and vegetables consumption. With regard to family structure, the presence of 

biological fathers showed positive associations with “takeaway meals” and “high fat snacks” 

options intake in boys at 2-3 and 8-9 years. The association between biological fathers, and 

consumption patterns among children per se has not been reported in previous studies. Contact 

with both biological parents may be complex especially when children with significant negative 

emotional feelings have conflict between children them (Leathers, 2003). Children’s perceptions 

of overeating energy-dense foods and negative emotional feelings were related to the biological 

parent’s restriction of these foods (Fisher and Birch, 2000). Therefore, these findings clearly 

deserve further elucidation as to possible mechanisms.  

In the present study, presence of elder sisters in the home showed positive associations with 

“takeaway meals” option intake in boys and girls at 4-5 years (B cohort). Previous research 

evidence demonstrated a positive relationship between the presence of siblings in the home and 

children’s energy-dense food intake. A study by North and Emmett (2000) examined 

associations between socio-demographic charactersitics and dietary patterns in 3 year old 

children, and found that children were more likely to consume ‘junk’ and ‘snack’ intake patterns 

when older siblings were present in the home (North and Emmett, 2000). One proposed 

explanation for this is that children are likely to follow their older siblings’ behaviour, 

producing a form of modelling which increases the consumption of these foods (Klunklin and 

Channoonmuang, 2006). Children who model older siblings tend to match their food intake 

(Salvy et al., 2007b). The present findings also showed that spending time daily with their 

friends was positively associated with higher odds of consuming “takeaway meals” options in 

boys at 2-3 years and girls at 2-3 and 8-9 years. Previous evidence supports the observation that 

children are more likely to consume unhealthy foods when spending time with their friends 

(Salvy et al., 2011). The underlying reasons may be related to fact that eating in the presence of 

friends generally facilitates higher energy intake than eating in the presence of strangers. The 

role of social facilitation is important in children’s eating behaviour in a similar way to the 

presence of friends in the household extending the duration of the meal and therefore increasing 

food intake (De Castro, 1990). Friends also act as “permission givers” for overeating, which in 
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turn leads to an increase in the limits placed upon eating more energy-dense food (Herman et 

al., 2003). Our findings showed that in boys and girls at 2-3 years, spending time daily with 

parents and partners was positively associated with intake of “takeaway meals” and “high fat 

snacks” options. Previous research results have elaborated on parent-child interactions and 

partner-child interactions, which indicated that involvement in children’s lives and work status, 

were considered to be determinants of child care. These determinants may relate to the home 

environments they provide for children. For example, parents and partners may have to make 

time to spend on specific activities such as reading or playing with children. In addition, the 

employment status and the type of work of parents and partners may influence the time spent 

taking care of children (Lamb, 2004) (Baxter and Hayes, 2007). After further adjustment for 

demographic variables plus mothers’ and fathers’ involvement in children’s lives and their work 

status, the results suggest that fathers who work full-time and are involved daily in their 

children’s lives may be more likely to have children who consume “takeaway meals” or “high 

fat snacks” options. However, mothers working in full-time jobs and involved daily in their 

children’s lives have less of an impact on the odds of them consuming “takeaway meals” or 

“high fat snacks” options among boys and girls. The results also suggest that girls (rather than 

boys) who spend time daily with mothers’ partners/spouses (fathers) who work full-time and are 

involved daily in the lives of children were more likely to consume ‘takeaway meals’ options. 

Although the present findings are mainly focused on the association between spending time 

with parents and children’s food choices, further understanding of specific mechanisms of the 

general parent-child feeding interactions is warranted. The present results might contribute to 

the unclear nature of the association between spending time with partners and children’s food 

choices. Since very little is known about the effect of partner-child interactions during feeding, 

further research is warranted in this area. In the present study, spending less time with other 

family members showed positive associations with a “takeaway meals” option intake in girls at 

4-5 (K cohort) and 6-7 years. These findings may be reflected in the higher odds of girls who 

spent less time with grandparents at 4-5 years (K cohort) consuming “takeaway meals” options 

more than once per day. Grandparents generally have strong preferences towards food prepared 

at home rather than foods prepared outside home (Keng and Lin, 2005), which may influence 

food choices of grandchildren.  

Despite these effects, the practical implications of the results suggest that family structure may 

influence intake of “takeaway meals” or “high fat snacks” options in boys and girls. Three key 

issues are explored; spending time daily with mothers, other family members, and presence of 

grandmothers and grandfathers in the home. Spending time daily with mothers showed negative 

associations with “takeaway meals” option intake in girls at 6-7 years. Previous research 

indicates that a mother’s presence in the home is negatively associated with children’s intake of 

unhealthy snack foods (Salvy et al., 2011). The fact that children, when they are with their 

mothers, consume non-nutritious foods less often, is also reported in previous cross-sectional 
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studies (Kelsey et al., 1998) (Gillman et al., 2000). Mothers may monitor their children’s 

unhealthy food choices when they are at home (Klesges et al., 1991a). Our findings also showed 

that spending time daily with other family members was negatively associated with intake of 

“high fat snacks” options in boys at 4-5 years (B cohort) and girls at 8-9 years. The study also 

indicated that boys at 8-9 years whose grandfathers and grandmothers were present in the home 

were less likely to consume “high fat snacks” options. The study proposed the reason for lower 

odds of consuming “high fat snacks” options while children spend time with other family 

members (e.g. grandmothers, grandfathers) may relate to the fact that presence of grandparents 

in the home is associated with reduced purchasing of snack foods (Keng and Lin, 2005). 

Mechanisms behind such associations need to be elucidated through future studies. 

Parenting practice, including parental self-efficacy, parental monitoring of children’s lifestyle, 

parental involvement with children and parental modelling of lifestyle activities, are associated 

with takeaway meals” or “high fat snacks” option intake in boys and girls. Fathers’ low self-

efficacy showed positive associations with “high fat snacks” option intake in girls at 2-3 years. 

These results are consistent with low parental self-efficacy being linked to obesity-related 

behaviours such as eating unhealthy food choices (Campbell et al., 2010). Low parental self-

efficacy has also been related to less competent parenting practices which are in turn related to 

stress and depression (Sanders and Woolley, 2005). Parents who reported low self-efficacy 

tended to have limited strategies to promote healthy food choices (Spence et al., 2010). Our 

findings revealed a negative association between mothers’ monitoring their children’s lifestyle 

and a “takeaway meals” option intake in boys and girls at 4-5 years (B cohort). Parental 

monitoring of children’s lifestyle may improve diets (McGowan et al., 2012). Children may 

make healthy food choices when they suspect that their mothers are watching (Clark et al., 

2007). The results of the present study concur with previous results by Caballero et al. (2003), 

indicating that parental involvement with children in lifestyle activities is associated with the 

decreased consumption of fatty, sugary and/or salty food by children (Caballero et al., 2003). 

Fathers who were involved daily with their children in lifestyle activities were less likely to 

have boys at 6-7 and 8-9 years who consumed “takeaway meals” options more than once per 

day. One proposed explanation for this is that fathers who are involved daily with children in 

lifestyle activities may be involved in preparing healthy foods at home (Stewart and Menning, 

2009). Such an association requires further elucidation as to possible mechanisms. The present 

results also revealed that parental modelling of lifestyle activities was associated with lower 

odds of children consuming “takeaway meals” and “high fat snacks” options in boys and girls at 

2-3 and 8-9 years. The potential mechanisms underlying such an association may be that when 

parents displayed positive or negative lifestyle behaviours, their children were more likely to 

model them (Frankel et al., 2012). In the present study, parents who engaged in healthy lifestyle 

activities (e.g. going to sporting events in which the child was not a player, going to a 
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playground or a swimming pool) may have modelled healthier food choices rather than 

unhealthy eating habits.  

 

Parenting style was also found to be associated with “takeaway meals” and “high fat snacks” 

option intake. High levels of maternal and paternal control over children’s behaviours showed 

positive associations with intake of “takeaway meals” or “high fat snacks” options in boys and 

girls at 4-5 (B cohort) and 6-7 years. This is in agreement with previous research findings 

(Brown and Ogden, 2004) (Arredondo et al., 2006), indicating positive associations between 

high parental control over children’s behaviours and children’s unhealthy food intake. Parents’ 

use of control over their children’s behaviours may have positive effects on the quality of 

children’s diets by increasing their preferences for those foods (Birch, 1999) (Scaglioni et al., 

2008). Parent’s use of control over their children’s behaviours may also restrict access to 

energy-dense foods, making it more attractive to their children (Fisher et al., 2002) (Faith et al., 

2004). However, high parental control over children’s behaviours may lead to negative 

emotional feelings towards eating these foods, and therefore, may trigger overeating (Fisher and 

Birch, 2000). An authoritarian style of parenting employed by mothers and fathers was found to 

be associated with higher odds of children consuming “takeaway meals” or “high fat snacks” 

options in boys and girls at 4-5 (K cohort), 6-7 and 8-9 years more than once per day. Few 

studies support the contention that the authoritarian parenting style, characterised by restricting 

access to selected foods, was more likely to have the consequence of children consuming more 

energy-dense foods. Parents who exhibit an authoritarian style are firm, and they are likely to 

set strict limits for children, which in turn increases the likelihood of them consuming energy-

dense foods (Fisher and Birch, 1999) (Lee et al., 2001). Authoritarian parents may practice high 

levels of restriction and pressure to eat, and thereby may find it difficult to control their 

children’s intake of high energy food, and therefore may lead to an increase in their body weight 

(Polfuss and Frenn, 2012). The present study proposes that authoritarian mothers and fathers 

may restrict access to “takeaway meals” and “high fat snacks” food options and may pressure 

their children to eat certain types and amounts of food. Findings from the present study 

indicated that authoritative parenting styles among mothers and fathers were positively 

associated with intake of “takeaway meals” and “high fat snacks” options in boys and girls at 4-

5 (K cohort), 6-7 and 8-9 years. One common assumption is that authoritative parenting has 

consistently been associated with better health outcomes for children, including a high intake of 

fruit and vegetables (Kremers et al., 2003) (Patrick et al., 2005) (De Bourdeaudhuij et al., 2009). 

Also, authoritative parenting is consistently related to a lower intake of unhealthy foods (Cullen 

et al., 2000a) (Gable and Lutz, 2000). Authoritative parenting is warm and supportive. They set 

limit on children’s eating energy dense foods variety but are responsive to the needs of them 

(Forthun, 2012). The present study indicates that authoritative mothers and fathers may 

influence the intake of unhealthy foods in older children. So far, no study has investigated the 
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potential mechanisms underlying this, suggesting that further analysis as to possible 

mechanisms relevant to interventions targeting unhealthy foods is warranted. Permissiveness in 

fathers was found to be positively associated with intake of “high fat snacks” options in boys at 

6-7 years. Previous research findings have generally demonstrated a positive association 

between permissive parenting style and children’s soft drink and snack food consumption 

(Vereecken et al., 2004a) (Hoerr et al., 2009) (Vereecken et al., 2009). One explanation might 

be that permissive parents may be less likely to control the food intake of their children (Dufour, 

1997). Permissive parenting is emotionally close and supportive, but they don’t set limit for 

their children’s behaviour. They may give their children request to eat excessive amount of high 

energy foods  (Forthun, 2012). Permissive parents practice low monitoring of children’s food 

intake, leading children to an inability to self-regulate their behaviour, and therefore, potentially 

increase their risk of overeating unhealthy foods (Blissett and Haycraft, 2008). Permissive 

parents also allow their children to watch television, which may lead to increased intake of 

unhealthy foods (Harris and Bargh, 2009).  

Some types of social support, including the support of parents, partner/spouse and friends, 

provided to mothers and fathers, may be associated with increased “takeaway meals” or “high 

fat snacks” option consumption among boys and girls. Mothers and fathers who reported high 

levels of support from their own parents to raise children were more likely to have girls at 2-3, 

6-7 and 8-9 years who consumed “high fat snacks” options. A common assumption is that 

grandparents share responsibility of care for their grandchildren with parents, and provide 

support in a variety of lifestyle activities including shopping, food preparation and cooking. 

Foods they choose for their grandchildren are generally considered healthy (Keng and Lin, 

2005). However, grandparents who live in families disadvantaged by low levels of income, have 

been shown to provide support which endorses unhealthy food option intake to children (Park, 

2005). The present study indicates an interesting association, which deserves further research to 

uncover possible underlying mechanisms. Present findings also indicated that mothers who 

reported low support from their partners/spouses (fathers) to raise their children were more 

likely to have girls at 2-3 years who consumed “takeaway meals” options. Previous studies have 

documented parental stress, work status and parental involvement in children’s lives as 

mediators of social support from partners/spouses to raise children (O’Laughlin and Bischoff, 

2005) (Mitchell and Cabrera, 2009). After adjusting for demographic status and mothers’ 

stressful life events, mothers’ work status and mothers’ involvement in children’s lives, the odds 

of boys’ “takeaway meals” intake increased an additional 15%. Furthermore, after adjusting for 

demographic status plus fathers’ stressful life events, fathers’ work status and fathers’ 

involvement in his child’s life, the odds of boys’ consuming “takeaway meals” options 

decreased 14%. Previous research in children 3-8 years of age indicated that mothers who 

experienced stressful life events had more hostility in their interactions with their children than 

did fathers (O’Laughlin and Bischoff, 2005) (Mitchell and Cabrera, 2009). Although the odds of 
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boys consuming “takeaway meals” options decreased 14% after adjusting for demographic 

status, fathers’ stressful life events, fathers’ work status and fathers’ involvement in children’s’ 

lives, the fathers covariates were still highly associated with boys’ “takeaway meals” option 

intake. These findings require further elucidation in future studies. The present findings showed 

that fathers who reported high levels of support from their friends to raise their children were 

more likely to have boys at 2-3 years who consumed “takeaway meals” options. One proposed 

explanation may be reflected by the time fathers spend with their friends. After adjustment for 

demographic status, fathers who reported spending time daily with their friends were more 

likely to have boys who consumed “takeaway meals” options (OR 2.14; 95% CI, 0.34 to 1.92) 

more than once per day. Further studies to explore this phenomenon are warranted to better 

understand underlying mechanisms. 

Despite these associations, the present findings suggested such negative associations may reflect 

social support. For example, mothers may benefit from the support from other family members 

since this support has a negative association with the consumption of a “high fat snacks” option 

among boys and girls at 2-3 years. Previous research evidence has examined the influence of 

grandparents on children’s eating behaviour (Jingxiong et al., 2007) (Ayala et al., 2008) (Speirs 

et al., 2009) (Roberts and Pettigrew, 2010b). However, the influence of other family members 

like uncles and aunts is seldom considered. Previous evidence supports the fact that family 

cohesion, and time spent with other family members act as significant mediators of social 

support from other family members with better health, and social, physical and emotional well-

being during the childhood period (Park, 2005) (Leidy et al., 2010). For this purpose, further 

adjustment for demographic status, family cohesion, spending time with mothers, grandmothers, 

grandfathers, cousins and uncles/aunts were applied. After further adjustment, this association 

remained significant with a decrease of 2% in the odds of girls consuming “high fat snacks” 

options, whereas the association was insignificant among boys. Although the odds of 

consuming “high fat snacks” options among boys was low after the first adjustment, the degree 

of support from other family members for mothers after the second adjustment did not reach a 

point where it was statistically significant, indicating that the mediated covariates may have no 

further influence over the relationship between social support and children’s consumption of 

“high fat snacks” options. These findings need further explanations as to possible underlying 

mechanisms.      

 

Other socio-cultural environmental factors, including family stress, parental fruit and vegetable 

consumption, and food insecurity, all are potentially associated with “takeaway meals” or “high 

fat snacks” options intake in boys and girls. Our findings revealed a positive association 

between stressful life events by mothers and fathers and “takeaway meals” and “high fat 

snacks” option intake in girls at 2-3 years and in boys at 4-5 years (K cohort). One proposed 

explanation for this is that parents who experienced stressful life events such as job changes or 
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lack of social support may alter the degree that they monitor and regulate the types of foods 

consumed or purchased by their children, and which may have a negative influence on the 

quality of their children’s diets (Oliver et al., 2000). Mothers and fathers who reported eating 

one or more servings of fruit and vegetables per day were negatively associated with “takeaway 

meals” and “high fat snacks” option intake in boys and girls at 4-5 (B and K cohort) and 8-9 

years. The underlying reason may be that mothers and fathers who frequently consume fruits 

and vegetables model healthy eating (Scaglioni et al., 2008). These are new and interesting 

findings, where further research into possible mechanisms behind such associations is 

warranted. The results of the present study indicate a positive association between food 

insecurity and intake of “high fat snacks” options in girls at 4-5 years (B cohort). In line with 

previous findings, food insecurity was positively associated with daily consumption of sweets 

and fried snacks (Rosas et al., 2009). This is also consistent with the study of Pilgrim et al. 

(2011), which indicated a positive association between snack consumption, and food insecurity 

in three year old children (Pilgrim et al., 2011). One proposed explanation for this is families 

experiencing food insecurity have less disposable income with which to adapt to low cost of 

energy-dense foods (Drewnowski and Darmon 2005).  

 

In terms of socioeconomic factors, a high level of education among mothers and fathers level 

was generally significantly associated with low intake of “takeaway meals” and “high fat 

snacks” options in boys and girls at 4-5 (B cohort), 6-7 and 8-9 years. These findings were in 

agreement with the fact that children of parents with high education levels consume less energy-

dense foods. A study by Colapinto et al. (2007) carried out on fifth grade school children (age 

approximate 10 years) examined associations between parental socioeconomic status and 

children’s portion size and food choices. They found that parents’ who completed of high levels 

of education were more likely to have children who consumed smaller portions of potato chips 

and french fries (Colapinto et al., 2007). Hendricks et al. (2007) indicated that mothers who had 

completed a college education were less likely to have children (at 2 years of age) who 

consumed sweetened beverages and desserts, compared with mothers who had not finished high 

school (Hendricks et al., 2006). In contrast, present findings showed that mothers and fathers 

whose education level was low was associated with high intake of “takeaway meals” and “high 

fat snacks” options in boys and girls at 2-3, 4-5 (B cohort) and 6-7 years. These findings were 

consistent with previous research findings, which indicated that children of parents with low 

education levels were more likely to consume junk food (high-fat and sugar content, processed 

and convenience foods) (Northstone and Emmett, 2005). Links between parental education 

levels and food consumption are complex and require much more in depth discussion. 

Differences by education, however, may also reflect income. Our findings showed that low-

income fathers were more likely to have boys and girls at 2-3 and 4-5 years (B cohort) who 

consumed “takeaway meals” and “high fat snacks” options. Children in families with low 
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household incomes are more likely to consume energy-dense foods (Xie et al., 2003). A study 

by Svastisalee et al. (2012) found that children aged 6-16 years from low parental social class 

were more likely to consume fast food more regularly than children of parents from the middle 

and high social classes (Svastisalee et al., 2012). The cost of snack and fast foods is usually 

lower than healthy foods (Monsivais and Drewnowski, 2007). Low-income parents consume 

low cost foods to maximise energy intakes (Drewnowski and Specter, 2004). Low-income 

parents may also choose less expensive restaurants when eating out with their children (Stewart 

et al., 2004). The present results also showed that high-income mothers were less likely to have 

boys at 6-7 years who consumed “high fat snacks” options. Children of parents with high 

income levels consume fewer snack and fast foods (Khan et al., 2012). Parents from high 

income levels may adopt more healthy eating behaviours such as consuming more vegetables 

and dairy products (Xie et al., 2003). In contrast, high income parents may have more choices 

when purchasing food, and be able to afford purchasing healthy and unhealthy foods (French et 

al., 2010). Working mothers showed positive associations with “takeaway meals” option intake 

in boys at 2-3 years and in girls at 4-5 years (K cohort), and also working fathers showed 

positive associations with “takeaway meals” and “high fat snacks” option intake in boys at 2-3 

and 4-5 years (B cohort). Brown et al. (2010) showed a positive association between longer 

hours of maternal employment and children’s high energy food intake (Brown et al., 2010). 

Crepinsek and Burstein, (2007) have noted that working mothers spend less time in meal 

preparation and depend on foods prepared outside the home, which are high in calories and low 

in nutrients (Crepinsek and Burstein, 2007). On the other hand, the present findings revealed a 

positive association between non-working mothers and “takeaway meals” option intake in girls 

at 2-3 years. One explanation might be that non-working mothers have less knowledge and 

awareness about nutrition recommendations for healthy eating compared with working mothers 

(Crepinsek and Burstein, 2004). Non-working mothers may often experience problems with 

their children’s feeding. Children of non-working parents are more likely to eat higher 

quantities of energy-dense foods and are more likely to be allowed to watch television during 

meals (Coon et al., 2001). Possible mechanisms need to be explored in future studies, which 

might provide possible strategies aimed at reducing younger children’s exposure to unhealthy 

food choices. 

Physiological factors were found to be significantly associated with children’s “takeaway 

meals” and “high fat snacks” options intake. Looking at child’s BMI, findings showed that 

overweight and obese boys and girls at 2-3, 6-7 and 8-9 years were more likely to consume 

“takeaway meals” options. Childhood obesity has been partially attributed to the higher intakes 

of energy-dense foods (Nicklas and Johnson, 2004). Fast and snack foods have contributed to 

increased amounts of energy in children’s diets (Bennett et al., 2009). Previous literature 

supports positive association between consuming energy-dense foods and overweight/obesity in 

children. A study by Triches and Giugliani, (2005) found that obese third and fourth grade 
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school children consumed more snack foods. The study concluded that unhealthy eating habits 

were strongly associated with obesity (Triches and Giugliani, 2005). Zurriaga et al (2011) 

indicated that obese 2 to 14 year old children were more likely to consume sweet and drinks 

(Zurriaga et al., 2011). The present findings suggest that overweight/obese boys and girls 

consume more “takeaway meals” options than their non-overweight/obese counterparts. In the 

present study, overweight/obesity among mothers and fathers was positively associated with 

“takeaway meals” or “high fat snacks” option intake in boys and girls at 2-3, 4-5 (B and K 

cohorts), 6-7 and 8-9 years. These findings are consistent with previous research showing 

positive associations between high parental BMI and high energy-dense food intake in children. 

A study by Wardle et al. (2001) investigated whether parental BMI influences children’s food 

preferences and found that children (4 to 5 years) of overweight/obese parents had stronger 

preferences for fatty foods (Wardle et al., 2001). In a study by Davison et al. (2012), girls (9-11 

years) of obese parents were more likely to consume high levels of fat in their diet (Davison et 

al., 2012). One explanation for this phenomenon might be that parents who showed similarities 

in their obesity related dietary behaviours may reinforce this in their children’s eating habits, 

implying that children may model their overweight/obese parents’ unhealthy dietary patterns 

(Davison and Birch, 2001). The present findings also demonstrated that mothers and fathers 

who reported doing physical activity one or more days per week were less likely to have boys 

and girls at 4-5 (B and K cohorts) who consumed “takeaway meals” or “high fat snacks” 

options. The underlying rationale for this might be that these parents follow healthy lifestyle 

behaviours such as eating healthy foods and performing regular physical activity (Bellisle, 

1999). Such parents may avoid consuming unhealthy food, which may encourage their children 

to do the same (Brodeny et al., 2001).       

 

Longitudinal stability of “takeaway meals” and “high fat snacks” consumption  

 

Findings drawn from Kappa analysis indicated that boys and girls maintained fair to moderate 

stability of “takeaway meals” and “high fat snacks” consumption across all three time-points (k 

0.31-0.42). The phenomenon of particular interest in the present study is that the highest 

proportion of stability was seen for the intake of “high fat snacks” options in boys and girls in 

the B cohort. A study by Fisher and Birch, (2002) showed moderate stability in snack food 

intake in children 5-7 years of age. The study found that girls who have high snack food intake 

in the absence of hunger at 5 years have high intakes at age 7 (Fisher and Birch, 2002). Slight to 

moderate stability of snack and fast food restaurant intake was observed among Norwegian 

children from middle childhood (9-10 years old) to early adolescence (12-13 years old) 

(Oellingrath et al., 2010). Findings are also consistent with studies carried out on children 3-9 

years of age, which indicated a ‘moderate’ stability in a ‘processed’ pattern, which was 

classified as being high in fatty and sugary foods such as sweets, chocolate, meat pies, sausages 
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and burgers (Northstone and Emmett, 2008) (Northstone and Emmett, 2010). Making 

comparisons with other studies is quite difficult due to the various different ages examined 

across time points. A prospective cohort study by Van Dam et al. (2002) indicated ‘moderate to 

high’ agreement between dietary pattern scores in 40 to 75 year olds, with the ‘Western pattern’ 

(characterized by higher consumption of French fries, sweets and desserts) showing higher 

persistence than other patterns (van Dam et al., 2002).  

 

Cross-lag associations between psychosocial attributes and “takeaway meals” and “high 

fat snacks” consumption  

The main cross-lag correlation findings indicated that personal determinants and home 

environment factors are associated with consumption of “takeaway meals” or “high fat snacks” 

options. Looking at personal determinants, low social emotional competencies at 2-3 years 

showed positive associations with consumption of “high fat snacks” options in boys two years 

later at 4-5 years, and low social emotional competencies at 4-5 years showed positive 

associations with consumption of “takeaway meals” options in boys four years later at 8-9 

years. The association is unclear. Boys may find difficulty coping with negative social and 

emotional problems and challenges (Denham et al., 2001), or they may involve with parents 

who experience stressful life events (Michels et al., 2012). Previous evidence found that low 

social and emotional competence were positively associated with unhealthy food choices 

(Francis and Susman, 2009). The present study suggests that low social emotional competencies 

may indirectly influence “takeaway meals” and “high fat snacks” options in boys over time. 

Possible mechanisms should be further elucidated in future studies. Family home entertainment 

environment, particularly in relation to watching TV/video more frequently on weekdays and 

weekends, was associated with higher odds of consuming “high fat snacks” options in boys and 

girls two and four years later. The results of the present study are consistent with the study by 

Barr-Anderson et al. (2009) which revealed a cause and effect relationship between TV 

watching and high snack food intake in school children. The study found that TV watching 

predicts consumption of snack products and sugar-sweetened beverages five years later (Barr-

Anderson et al., 2009). The lag effects could be explained as the most commonly advertised 

foods on children’s television programs are of high energy density (Carter, 2006). The present 

study suggests that watching TV/video may contribute to poor eating habits over two and four 

years period. Targeting potential mechanisms aimed at reducing “high fat snacks” option intake 

while watching TV is warranted. Such mechanisms involve suggestions such as removing 

televisions from children’s bedrooms, limiting television viewing on the weekends, and not 

allow children to watch television during meals (Van Zutphen et al., 2007) (Dennison and 

Edmunds, 2008). 
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Besides these considerations, some aspects of family structure, such as where younger sisters 

were present in the home at 2-3 years, have a significant association with higher consumption of 

“high fat snacks” options in girls two years later at 4-5 years. Presence of younger sisters in the 

home at 4-5 years was also associated with high intakes of “high fat snacks” options in girls 

four years later at 8-9 years. The lag effects could be explained as siblings shared similarities of 

making food choices through modelling of food consumption (Pliner and Pelchat, 1986). These 

new interesting findings need further explanations as to possible underlying mechanisms. The 

present study also showed that spending time daily with friends at 4-5 years were associated 

with high intakes of “high fat snacks” options in girls two years later at 6-7 years. Friends may 

act as “permission givers” for overeating (Herman et al., 2003). Spending time daily with 

friends may extend the duration of meals (De Castro, 1990), and may generally facilitate eating 

“high fat snacks” options. In terms of parenting style, permissive mothers at 4-5 years were 

found to have significant associations with higher odds of consuming “takeaway meals” options 

two years later at 6-7 years in girls. These findings are consistent with the fact that the 

permissive feeding style is positively associated with children’s unhealthy food intake 

(Vereecken et al., 2004a) (Blissett and Haycraft, 2008) (Hoerr et al., 2009). Parents who 

exhibited a permissive feeding style, practice low monitoring of children’s unhealthy food 

intake, leading to an inability to self-regulate their eating, and therefore may increase body 

weight (Blissett and Haycraft, 2008). Permissive mothers may be less likely to control their 

daughters’ diet, resulting in increased “takeaway meals” option intake. Among the key 

influences worthy of explanation is the degree of support grandparents were reported to provide 

to fathers at 2-3 years which was significantly associated with higher odds of children 

consuming “high fat snacks” options two years later at 4-5 years in boys. One proposed 

explanation for this is that grandparents may live in low-income households or have low 

education levels, thereby may support unhealthy eating choices (Serrano and Henderson, 2004) 

(Chen and Liu, 2012), which boys may adopt the same as their fathers. Investigating 

mechanisms targeting grandparents and fathers to change the home environment requires much 

more in-depth discussion in future research. 

In relation to parental socioeconomic status (SES), low-income fathers at 4-5 years showed 

positive associations with “high fat snacks” option intake in boys two years later at 6-7 years. 

One explanation for this may be related to the price of these foods. The cost of energy-dense 

foods is usually less than healthy foods (Monsivais and Drewnowski, 2007). Children of low-

income parents often presents a barrier to health eating (Patrick and Nicklas, 2005), and 

consume high energy dense foods (Kumanyika and Grier, 2006). On the other hand, present 

findings indicated that high-income levels among mothers at 4-5 years were positively 

associated with “high fat snacks” option intake in boys and girls four years later at 8-9 years. 

One explanation may relate to fact that high-income families spend significantly more dollars 

on purchasing snack foods and takeaway meals compared to low-income families (French et al., 
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2010). The present study assumes that high-income mothers may contribute to household 

energy purchased over two and four years period. Further research on this point is warranted. 

These findings are consistent with previous longitudinal studies, which demonstrated that 

children from higher-income families were more likely to consume high-energy snack foods 

over time. A longitudinal study by Liu et al. (2006) examined whether trends in eating 

behaviours by children at home and outside home in baseline and follow-up (1991-1997) were 

influenced the parental income level, and found that children from high-income parents at both 

times were more likely to consume snack foods than the children from the low-income parents 

(Liu et al., 2006). Results of a longitudinal study by Wang et al. (2008) indicated that 

associations between snack food consumption by children and parental income level was 

stronger in 2004 than in 1991 (Wang et al., 2008). In the present study, mothers who worked 

full-time at 2-3 years were more likely to have girls who consumed “takeaway meals” option 

two years later at 4-5 years. This is in line with a previous longitudinal study by Gaina et al 

(2009), indicating that children of full-time employed mothers were more likely to report 

consuming high-energy dense food three years later (Gaina et al., 2009). The underlying reason 

may be due to working mothers spending less time in meal preparation and depending on food 

prepared outside of the home, which is high in energy-dense calories and low in nutrients 

(Crepinsek and Burstein, 2007). Children of working parents often eat foods that are 

nutritionally poor, cheap and readily available (Brown et al., 2010). Working parents when they 

are at home may feel tiredness and stress, which may therefore limit their ability to prepare 

healthy foods and participate with their children in lifestyle activities involving physical activity 

(Berkey et al., 2003b). Working parents often spend less time with their children and may have 

less opportunity to monitor their children’s eating habits such children may thus exhibit 

unhealthy food choices (Klesges et al., 1991a).  

 

Physiological factors, including overweight/obese children, and overweight fathers at 4-5 years 

were found to be significantly associated with higher odds of consuming “high fat snacks” 

options in boys and girls two and four years later at 6-7 and 8-9 years. The present findings are 

similar to those observed in the study by Starling Washington et al. (2010), where 

overweight/obese children were more likely to consume more carbohydrate and energy dense 

food at 3 month follow-up than at the commencement of the study (Starling Washington et al., 

2010). Overweight/obese children modelled their overweight/obese parents’ unhealthy food 

choices since they were more likely to eat the same food option as their parents, which may 

have contributed to their increased body weight (Caprio et al., 2008).  

 

Despite these previous studies, cross-lag correlation findings showed negative association 

between psychosocial determinants and a “takeaway meals” or “high fat snacks” option intake 

over time. The presence of grandmothers in the home at 2-3 years was associated with low 
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intakes of “high fat snacks” options in boys and girls two years later at 4-5 years, and also 

spending time daily with grandparents at 4-5 years was associated with low intakes of “high fat 

snacks” options in girls four years later at 8-9 years. These findings align with notion that 

grandmothers who reportedly consumed nutritious foods were more likely to have 

grandchildren who also consumed those foods (Pearson et al., 2009a). Generally, grandparents 

have strong preferences towards food prepared at home rather than foods prepared outside the 

home (Keng and Lin, 2005). The presence of grandparents in the home may allow them to act as 

models, at the same time as parent’s model and reduce children’s unhealthy food intake. Certain 

styles of parenting, including authoritative mothers at 4-5 years, showed negative associations 

with “takeaway meals option intake in girls four years later at 8-9 years. Authoritative parenting 

is consistently related to a lower intake of unhealthy foods (Cullen et al., 2000a) (Gable and 

Lutz, 2000). The results assume that authoritative mothers might control their daughters’ diet by 

not allowing them to choose a “takeaway meals” option. Possible mechanisms for such 

association needs to be further investigated. Present findings showed that mothers who reported 

consuming fruits and vegetables daily at 4-5 years may also contribute to reducing the 

“takeaway meals” intake of their older boys and girls two and four years later at 6-7 and 8-9 

years. The reason could be that mothers who frequently consume fruits and vegetables model 

healthy eating (Scaglioni et al., 2008), and thereby boys and girls may consume less unhealthy 

food choices over time.      

Present findings also indicate that fathers earning a high income level while children are at 4-5 

years may help reduce the consumption of “takeaway meals” options by their boys two years 

later at 6-7 years. This is consistent with results from the Western Australian Pregnancy Cohort 

Study which examined the association between the dietary patterns of adolescents and family 

psychosocial factors at 14 years of age. Results from a factor analysis identified two dietary 

patterns: ‘Healthy pattern’ and ‘Western pattern’. The study found that adolescents of families 

with high-income levels consume fewer ‘Western’ pattern foods such as takeaway foods, soft 

drinks and chocolate (Ambrosini et al., 2009). Physiological factors, particularly mothers’ and 

fathers’ physical activity level is another issue of concern. Mothers who reported doing physical 

activity one and more than three days per week at 4-5 years showed negative associations with 

“takeaway meals” option intake in girls two years later at 6-7 years. Fathers who reported doing 

physical activity two days per week at 2-3 years were less likely to have boys consumed “high 

fat snacks” option two years later at 4-5 years. The study assumes that mothers and fathers who 

exhibited healthy lifestyle behaviours such as being physically and eating healthy foods, may 

lead to a reduction in unhealthy food choices over time in their children.  
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6.3 SUMMARY 
 

This study provides insight into factors that determine “takeaway meals” and “high fat snacks” 

options over time. Results of the mean frequency of daily consumption of “takeaway meals” 

and “high fat snacks” options demonstrated that younger and older children consume less from 

the patterns of unhealthy food choices over time. Results also showed that the frequency of 

daily reported consumption of more than one “takeaway meals” and “high fat snacks” option is 

higher in boys at 4-5 and 8-9 years than in girls.  

The cross-sectional findings add more thorough discussions of psychosocial determinants of 

“takeaway meals” and “high fat snacks” options intake. The first issue concerns the personal 

determinants. Children’s low social emotional competencies are associated with higher odds of 

boys and girls at 4-5 and 6-7 years consuming “takeaway meals” and “high fat snacks”. 

Negative self-efficacy among children as reported by grandparents showed positive associations 

with “takeaway meals” option intake among girls at 2-3 and 4-5 years. A second issue concerns 

family home entertainment environments, particularly in relation to watching TV/video and 

using a computer more frequently, with boys and girls being more likely to consume “takeaway 

meals” and “high fat snacks” at all age groups. With developmental changes that take place 

from early to mid-childhood, significant events in relation to parental socioeconomic status 

(SES) in children’s lives may indirectly influence intake of “takeaway meals” or “high fat 

snacks” options. For example, low education level of mothers and fathers were positively 

associated with the consumption of “takeaway meals” and “high fat snacks” options in boys and 

girls at 2-3, 4-5 and 6-7 years. Mothers’ and fathers’ low income level was also associated with 

girls at 2-3 years having higher odds of consuming “takeaway meals” options, and “high fat 

snacks” options in boys and girls at 4-5 years of age. Working full-time among mothers showed 

positive associations with a “takeaway meals” option intake in boys and girls at 4-5 years, and 

also fathers who work full-time was positively associated with “high fat snacks” option intake 

in boys at 2-3 years and with “takeaway meals” option intake in boys at 4-5 years. Non-working 

mothers were more likely to have girls at 2-3 years who consumed “takeaway meals” options. 

Physiological factors that are major areas of concern include: child’s BMI and mother’s and 

father’s BMI, all of which have implications for higher consumption of “takeaway meals” or 

“high fat snacks” options in boys and girls at all age groups. 

Despite these effects, the practical implications of the cross-sectional results suggest factors that 

may reduce “takeaway meals” and “high fat snacks” options intake in boys and girls. Three key 

issues are explored. The first is having family rules about watching television in the home 

which may reduce “takeaway meals” and “high fat snacks” intake in boys and girls at 6-7 and 8-

9 years. The second issue concerns the level of parental socioeconomic status (SES) which is 

associated with children’s “takeaway meals” and “high fat snacks” intake. For example, high 
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levels of education among mothers and fathers have been associated with low “takeaway meals” 

intake in girls at 4-5 and 6-7 years, and with low intake of “high fat snacks” in boys at 8-9 years 

and girls at 6-7 years. Differences by education, however, may also reflect income. Mothers’ 

high level of income has been associated with low intake of “high fat snacks” in boys at 6-7 

years. The third issue concerns the level of physical activity mothers and fathers reported. 

Mothers and fathers performing regular physical activity may indirectly help to reduce the 

consumption of “takeaway meals” and “high fat snacks” in boys at 2-3 and 6-7 years and in 

girls at 4-5 and 6-7 years. 

The pathway by which socio-cultural factors were positively associated with intake of 

“takeaway meals” or “high fat snacks” options is clearly stated. In terms of family structure, the 

presence of biological mothers and fathers showed positive associations with “takeaway meals” 

and “high fat snacks” options intake in boys at 2-3, 4-5 and 8-9 years and in girls at 2-3 years. 

The presence of elder sisters in the home showed positive associations with “takeaway meals” 

option intake in boys and girls at 4-5 years. Spending time daily with parents and partner 

showed a positive association with “takeaway meals” option intake in boys, and with “high fat 

snacks” option intake in girls at 2-3 years. Spending time daily with friends were also showed a 

positive association with “takeaway meals” option intake in boys at 2-3 years and in girls at 2-3 

and 8-9 years. Parenting style, including authoritative mothers, authoritarian mothers and 

fathers and permissive fathers may also contribute to a “takeaway meals” or “high fat snacks” 

option intake in boys and girls at 4-5, 6-7 and 8-9 years. In terms of social support, mothers and 

fathers reported high support from parents were positively associated with “high fat snacks” 

options intake in girls at 2-3, 6-7 and 8-9 years. Mothers who reported low support from their 

partners/spouses, and fathers who reported high support from friends were more likely to have 

boys at 2-3 years who consumed “takeaway meals” options. Other factors, like mothers’ and 

fathers’ highly stressful events and father high level of control over their children’s behaviours, 

all have a strong influence on “takeaway meals” options intake in boys at 4-5 years and girls at 

2-3 and 4-5 years. Fathers’ reported low self-efficacy has been clearly associated with higher 

odds of girls at 2-3 years consuming “high fat snacks” options. Family food insecurity showed 

positive associations with “high fat snacks” option intake in girls at 4-5 years. 

    

Despite these positive effects, children spending time daily with mothers and other family 

members provide the potential for interactions that may reduce the consumption of “takeaway 

meals” or “high fat snacks” options by boys at 4-5 years and girls at 6-7 and 8-9 years. The 

impact of fathers on children’s food choices is also examined. For example, fathers have 

indirect influence in reducing “takeaway meals” options intake in boys at 6-7 and 8-9 years 

through their degree of involvement with children in lifestyle activities. Fathers who reported 

eating one or more servings of fruit per day were less likely to have boys and girls at 4-5 years 

who consume “takeaway meals”, and also fathers who reported eating three or more servings of 
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vegetables per day were less likely to have girls at 4-5 years who consume “high fat snacks” 

options. In exploring mothering, mothers may contribute to lower odds of consuming “takeaway 

meals” and “high fat snacks” options intake among in boys and girls at 4-5 and 8-9 years 

through their frequency of consuming fruits and vegetables. They also have indirect influence in 

reducing “takeaway meals” consumption in boys and girls at 4-5 years through practicing high 

monitoring. The high degree of support that parents and other family members were reported to 

provide to mothers may produce the effect of reducing “high fat snacks” intake in boys at 2-3 

years and in girls at 2-3 and 6-7 years. Perceived modelling of lifestyle activities was also 

associated with lower odds of “takeaway meals” and “high fat snacks” options intake in boys at 

2-3 years and girls at 2-3 and 8-9 years.  

 

The main cross-lag correlation findings indicated that personal determinants and home 

environment factors are associated with the consumption of a “takeaway meals” or “high fat 

snacks” option intake. Examples of personal determinants include perceived low social 

emotional competencies. Negative social emotional competencies at 4-5 years was associated 

with high intakes of “takeaway meals” options in boys four years later at age 8-9 years, and 

“high fat snacks” options in boys at the B cohort two years later at 4-5 years. Drawing on this 

insight, family home entertainment environments, particularly in relation to watching TV/video 

more frequently on weekdays and weekends may act a potential determinant influencing “high 

fat snacks” intake in boys and girls two and four years later. Among the key influences worthy 

of explanation are related to parental level of income, and the degree of support grandparents 

were reported to provide to fathers. Boys of fathers whose income level was low at 4-5 years 

had higher odds of consuming “high fat snacks” options two years later at 6-7 years, whereas 

girls of mothers whose income level was high at 4-5 years had higher odds of consuming “high 

fat snacks” options four years later at 8-9 years. Fathers who reported high support from their 

own parents at 2-3 years was associated with high intakes of “high fat snacks” options in boys 

two years later at 4-5 years. Changes in a “takeaway meals” option intake are also attributable to 

the consequences of parental work status. Mothers and fathers who reported working full-time 

at 4-5 years are more likely to have boys and girls who consume “takeaway meals” options two 

years later at 6-7 years. In terms of parenting style, permissive parenting style among mothers at 

4-5 years was associated with high intakes of “takeaway meals” options in girls two years later 

at 6-7 years. Besides, some aspects of family structure where a younger sister was present in the 

home and spending time daily with friends have a significant influence, increase in “high fat 

snacks” option intake. The presence of younger sisters at 2-3 years in the home was associated 

with high intakes of “high fat snacks” options in girls two years later at 4-5 years, and in girls 

four years later at 8-9 years. Spending time daily with friends at 4-5 years was positively 

associated “high fat snacks” options intake in girls two years later at 6-7 years.     
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In contrast, cross-lag correlation findings have also been explored more closely to examine 

negative associations between psychosocial determinants and “takeaway meals” or “high fat 

snacks” option intake. The presence of grandmothers in the home at 2-3 years was associated 

with low intakes of “high fat snacks” options in boys and girls two years later at 4-5 years, and 

also spending time daily with grandparents at 4-5 years was associated with low intakes of 

“high fat snacks” options in girls four years later at 8-9 years. Certain styles of parenting may be 

more effective in reducing unhealthy food intake in children over time. For example, 

authoritative mothers at 4-5 years showed negative associations with “takeaway meals” option 

intake in girls four years later at 8-9 years. Mothers may also contribute to reducing “takeaway 

meals” intake among their boys and girls two and four years later at 6-7 and 8-9 years through 

their increased frequency of consuming fruits and vegetables at 4-5 years. Another issue related 

to parental socioeconomic status (SES), is fathers’ income level. Fathers’ high income level 

while children are at 4-5 years, may help to reduce the consumption of “takeaway meals” 

options in boys two years later at 6-7 years. Physiological factors, particularly fathers’ and 

mothers’ physical activity level is another concern. Mothers who reported doing physical 

activity one and more than three days per week at 4-5 years showed negative associations with 

“takeaway meals” option consumption in girls two years later at 6-7 years, and also boys of 

fathers who reported doing physical activity two days per week at 2-3 years were less likely to 

consumed “high fat snacks” option two years later at 4-5 years. 

The results of the stability measures coefficients demonstrated that boys and girls maintained 

fair to moderate stability of “takeaway meals” and “high fat snacks” option intake across all 

time-points. In summary, psychosocial determinants that influence children’s consumption of 

“takeaway meals” and “high fat snacks” options are multifaceted. This thesis therefore extends 

the previous findings in unhealthy food consumption to include patterns of food group 

consumption; and suggests further mechanisms, and leaves some possibilities for future 

interventions aimed at reducing “takeaway meals” and “high fat snacks” consumption in 

younger and older children. 
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7 CHAPTER SEVEN- RESULTS AND DISCUSSION OF “MILK” OPTION 

CONSUMPTION 

 

This chapter presents results, as well as a discussion of “full cream milk products” and “skim 

milk products” options consumption. Univariate analysis was performed first to measure the 

mean daily reported consumption of “full-cream milk products” and “skim milk products” 

options across time-points in both cohorts. Bivariate analysis was then performed to identify the 

frequency of daily reported consumption of milk (full cream milk products, skim milk products) 

according to gender using Pearson Chi-square tests to address the following question: “Is there 

any difference between boys and girls in terms of reported consumption of “full cream milk 

products” and “skim milk products” options?”  

   

Cross-sectional and cross-lag correlation analyses to determine the impact of psychosocial 

determinants on “full cream milk products” and “skim milk products” options intake were not 

conducted in both cohorts. This is because LSAC did not test milk as a general food. There are 

also no opportunities to investigate proportionality of “full cream milk products” versus “skim 

milk products” because they were treated in separate questions.      

 

The results and discussion of stability in “full cream milk products” and “skim milk products” 

options intake over time according to gender are presented in this chapter. Kappa statistics 

analysis was performed in order to answer the following question: “Does the extent of “full 

cream milk products” and “skim milk products “consumption change over time?”  

7.1 RESULTS  

7.1.1 Univarite analysis 

 

Mean frequency of daily consumption of “full cream milk products” and “skim milk 

products” options  

Results of the mean frequency of daily consumption of “full cream milk products” and “skim 

milk products” options at each cohort wave are presented in Table 7.1. Results showed that, the 

mean frequency of daily consumption of “full cream milk products” options decreased over 

time, whereas the mean frequency of daily consumption of “skim milk products” options 

increased over time.  
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  Table 7.1 Mean frequency of daily consumption of “full cream milk products” and “skim milk 

products” options obtained from each cohort wave† 
                                                                  “Full cream milk products” 

option 
“Skim milk products” option  

                       Mean               (SD)                                                                                                  Mean                 (SD)  
Younger children (B-cohort) 
Boys 
  2-3 years                  
  4-5 years                  
Girls 
  2-3 years                  
  4-5 years                  
 
Older children (K-cohort) 
Boys 
  4-5 years                  
  6-7 years                  
  8-9 years                  
Girls 
  4-5 years                  
  6-7 years                  
  8-9 years                  
     

 
 
          1.50                 0.76           
          1.36                 0.80    
 
          1.44                 0.78  
          1.32                 0.82      
 
 
 
          1.56                 0.70   
          1.31                 0.81        
          1.18                 0.86 
 
          1.55                 0.70                   
          1.26                 0.82        
          1.12                 0.83 
                                           

 
  
         0.16                    0.51  
         0.27                    0.64 
 
         0.21                    0.56  
         0.35                    0.70 
 
 

         0.17                    0.52  
         0.28                    0.64  
         0.38                    0.73  
 
         0.19                    0.53  
         0.29                    0.65  
         0.37                    0.72 

† Frequency (times/day), for details of procedures, see section 3.3 ‘Methods’ 
 

7.1.2 Bivariate analysis 

 
Frequency of daily reported consumption of “full cream milk products” and “skim milk 

products” options 

The frequency of daily reported consumption of “full cream milk products” and “skim milk 

products” options stratified by gender in both cohorts is given in Tables 7.2-7.5. In B cohort, the 

frequency of reporting consumption of more than one “full cream milk products” option per day 

was significantly higher in boys than in girls at 2-3 years (52.8% vs. 47.2%, x2 = 11.14, 

P=0.01). The frequency of reporting consumption of more than one “full cream milk products” 

option per day was also observed to be higher in boys than in girls at 4-5 years but with no 

significant differences indicated (Table 7.2). As shown in Table 7.3, the frequency of reporting 

consumption of more than one “skim milk products” option per day was higher in girls than in 

boys in both age groups, but the differences were statistically significant only in the 4-5 year old 

age group (54.6% vs. 45.4%, x2 = 8.33, P=0.004). 
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Table 7.2 Frequency of daily reported consumption of “full cream milk products” options 

stratified by gender in the B-cohort 

  Boys Girls x2                       P-value*   
Age group Frequency† n % n % 

11.14 
 

 
 .001** 2-3 years 

 
≤1 Once 775 47.7 850 52.3 
>1 Once  1572 52.8 1403 47.2 

4-5 years 
 
 

≤1 Once 959 49.8 967 50.2 
3.14 

 

 
.076 >1 Once  1286 

 
52.5 

 
1164 

 
47.5 

 
**x2  test, **P<0.01: Pearson’s chi-square analyses between boys and girls 
† Frequency (times/day), for details of procedures, see section 3.3 ‘Methods’  
 

Table 7.3 Frequency of daily reported consumption of “skim milk products” options stratified 

by gender in the B-cohort 

  Boys Girls x2                       P-value*   
Age group Frequency† n % n % 

3.29 
 

 
.070 2-3 years 

 
≤1 Once 2199 51.4 2083 48.6 
>1 Once  148 46.1 173 53.9 

4-5 years 
 
 

≤1 Once 2013 52.1 1849 47.9 
8.33 

 

 
  .004* >1 Once  236 

 
45.4 

 
284 

 
54.6 

 
*x2  test, *P<0.05: Pearson’s chi-square analyses between boys and girls 
† Frequency (times/day), for details of procedures, see section 3.3 ‘Methods’  
 
 
In the K cohort, boys at 8-9 years reporting consumption significantly more than one a “full 

cream milk products” option per day than did girls (54.2% vs. 45.8%, x2 = 13.47, P=0.000). The 

frequency of reporting consumption of more than one a “full cream milk products” option per 

day was higher in girls than in boys among children aged 6-7 years but the difference was not 

statistically significant (Table 7.4). On the other hand, the frequency of reporting consumption 

of more than one a “skim milk products” option per day among children in all age groups was 

similar for both boys and girls with no statistically significant differences indicated (Table 7.5).  

Table 7.4 Frequency of daily reported consumption of “full cream milk products” options 

stratified by gender in the K-cohort 

  Boys Girls x2                       P-value*   
Age group Frequency† n % n % 

.604 
 

 
.437 4-5 years 

 
≤1 Once 799 50.1 795 49.9 
>1 Once  1727 51.3 1639 48.7 

6-7 years 
 
 

≤1 Once 1737 51.8 1617 48.2 
3.58 

 

 
.058 >1 Once   537 

 
48.5 

 
570 

 
51.5 

 
8-9 years 

 
 

≤1 Once 1171 48.6 1239 51.4 
13.47 

 

 
   .000*** >1 Once  1037 

 
54.2 

 
876 

 
45.8 

 
     ***x2  test, ***P<0.001: Pearson’s chi-square analyses between boys and girls 

† Frequency (times/day), for details of procedures, see section 3.3 ‘Methods’  
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Table 7.5 Frequency of daily reported consumption of “skim milk products” options stratified 

by gender in the K-cohort 

  Boys Girls x2                       P-value*   
Age group Frequency† n % n % 

.476 
 

 
.490 4-5 years 

 
≤1 Once 2368 51.1 2270 48.9 
>1 Once  160 49.1 166 50.9 

6-7 years 
 

≤1 Once 2037 51.1 1947 48.9 
.179 

 

 
.672 >1 Once   239 

 
50.1 

 
238 

 
49.9 

 

8-9 years 
 

≤1 Once  1886 50.8 1824 49.2 
.656 

 

 
.418 >1 Once   324 

 
52.6 

 
292 

 
47.4 

 
† Frequency (times/day), for details of procedures, see section 3.3 ‘Methods’  
 

7.1.3 Longitudinal analysis 

 

This section presents the results of stability analysis in intake of “full cream milk products” and 

“skim milk products” over time according to gender.  

 

Kappa analysis 

 
Stability of “full cream milk products” and “skim milk products” consumption over time  

The results of the stability measures and kappa coefficients in consumption of “full cream milk 

products” and “skim milk products” options are presented in (Tables 7.6-7.9). The proportion of 

stability was observed as low for the intake of “full cream milk products” and “skim milk 

products” options in both cohorts. Overall, poor-to-fair stability of “full cream milk products” 

and “skim milk products” options consumption was observed in both genders. 

 

 



154 
 

                               Table 7.6 Stability measures and kappa coefficients of “full cream milk products” and “skim milk products” 

                         options intake in boys in the B-cohort 

  Time 1 (2006) 

Time 2 (2008) 
 

Decrease§       Stable‡      Increase§                

 
 

Kappa† 
Frequency (times/day) 

 n % % % % 
 
 

0.15 “Full cream milk products” option 2347  22.8 22 55.2 
Low (0-1) 775 33 20.3 25.9 53.8 
High (>1) 1572 67 24 20.1 55.9 

“Skim milk products” option 2347  82.7 6.7 10.5 0.20 
Low (0-1) 2199 93.7 88.5 6.1 5.4  
High (>1) 148 6.3 78.9 9.2 11.8  

                                                        †Standard cut-offs for Kappa statistics are: <0.2, poor; 0.2-0.4, fair; 0.41-0.6, moderate; 0.61-0.8, good; >0.81, very good 
                                     §Proportion of boys whose consumption of “full cream milk products” and “skim milk products” options decreased or increased from T1 to T2. 
                                     ‡Proportion of boys whose consumption of “full cream milk products” and “skim milk products” options was stable between T1 and T2. 
 
 

                           Table 7.7 Stability measures and kappa coefficients of “full cream milk products” and “skim milk products” 

                        options intake in girls in the B-cohort 

   Time 1 (2006) 

Time 2 (2008) 
 

Decrease§       Stable‡      Increase§                

 
 

Kappa† 
Frequency (times/day) 

 n % % % % 
 
 

0.14 “Full cream milk products” option 2253  23 23 54 
Low (0-1) 850 37.8 21.8 25.9 52.3 
High (>1) 1403 62.2 23.9 21.2 54.9 

“Skim milk products” option 2256  78.7 8.8 12.5 0.18 
Low (0-1) 2083 92.3 77 6.9 16.1  
High (>1) 173 7.6 74.3 9.8 15.9  

                                                †Standard cut-offs for Kappa statistics are: <0.2, poor; 0.2-0.4, fair; 0.41-0.6, moderate; 0.61-0.8, good; >0.81, very good 
                               § Proportion of girls whose consumption of “full cream milk products” and “skim milk products” options decreased or increased from T1 to T2. 
                               ‡Proportion of girls whose consumption of “full cream milk products” and “skim milk products” options was stable between T1 to T2. 
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                              Table 7.8 Stability measures and kappa coefficients of “full cream milk products” and “skim milk products” options intake in boys in 

the K- cohort 

   Time 1 (2004) 

Time 2 (2006) 
 

Decrease§       Stable‡      Increase§                

 
 

Kappa† 

Time 3 (2008) 
 

     Decrease§          Stable‡        Increase§                

 
 

Kappa† 
Frequency (times/day) 

 n % % % % 
 
 

0.12 

    
 

0.11 “Full cream milk products” 
option 2526  23.4 22.7 53.9 

 
29.5 

 
25.1 

 
45.4 

Low (0-1) 799 31.6 22.4 26.5 51.1 29.4 25 45.6 
High (>1) 1727 68.4 24.1 20.9 55 29.5 25.2 45.3 

“Skim milk products” option 2528  82 7.6 10.4 0.16 74.1 10.1 15.8 0.14 
Low (0-1) 2368 93.4 83.6 7.3 9.1  74.1 10.7 15.2  
High (>1) 160 6.3 79.4 3.4 17.2  79.4 7.9 12.7  

                                  †Standard cut-offs for Kappa statistics are: <0.2, poor; 0.2-0.4, fair; 0.41-0.6, moderate; 0.61-0.8, good; >0.81, very good 
                      §Proportion of boys whose consumption of “full cream milk products” and “skim milk products” options decreased or increased from T1 to T2 and T3. 
                      ‡Proportion of boys whose consumption of “full cream milk products” and “skim milk products” options remained stable between T1, T2 and T3. 

 

                           Table 7.9 Stability measures and kappa coefficients of “full cream milk products” and “skim milk products” options intake in girls in 
the K-cohort 

       Time 1 (2004) 

Time 2 (2006) 
 

Decrease§       Stable‡      Increase§                

 
 

Kappa† 

Time 3 (2008) 
 

     Decrease§          Stable‡        Increase§                

 
 

Kappa† 
Frequency (times/day) 

 n % % % % 
 
 

0.11 

    
 

0.09 “Full cream milk products” 
option 2434  24.8 25.4 49.8 

 
28.6 

 
28.5 

 
42.9 

Low (0-1) 786 32.7 28.8 21.9 49.3 29.2 24.4 46.4 
High (>1) 1639 67.3 23.3 26.2 50.5 28.5 29.3 42.2 

“Skim milk products” option 2436  82 7.3 10.7 0.14 76.1 10.5 13.4 0.14 
Low (0-1) 2270 93.2 81.2 6.4 12.4  72.2 6.1 21.7  
High (>1) 166 6.8 76.1 3 20.9  68.6 10 21.4  

                                  †Standard cut-offs for Kappa statistics are: <0.2, poor; 0.2-0.4, fair; 0.41-0.6, moderate; 0.61-0.8, good; >0.81, very good 
                      §Proportion of girls whose consumption of “full cream milk products” and “skim milk products” options increased or decreased between T1, T2 and T3. 
                      ‡Proportion of girls whose consumption of “full cream milk products” and “skim milk products” option remained stable between T1, T2 and T3. 
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7.2 DISCUSSION  
 

In the univariate analysis, the mean frequency of daily consumption of milk option could be 

demonstrated that children consume “skim milk products” option more than a “full cream milk 

products” option over time. Effectiveness of healthy eating interventions to promote 

consumption of “skim milk products” options may depend on the target age group (Northstone 

and Emmett, 2010). Behaviours of interest might include parental support, involvement and 

role-modelling which may contribute to a significant increase in a “skim milk products” intake 

(Garden-Robinson, 2005). 

 

In bivariate analysis, clear gender differences were found in the frequency of daily reported 

consumption of “full cream milk products” options, with boys at 2-3 and 8-9 years reporting 

that they consumed “full cream milk products” options more frequently than girls. The 1995 

Australian National Nutrition Survey (NNS) indicated that females aged 16-18 years reported 

consuming dairy milk less frequently than males (ABS, 1997). On the other hand, the current 

findings align closely with the study by Mensink et al. (2007) in Germany, where a higher 

proportion of boys than girls aged 6-17 years reported consuming milk and milk products 

(Mensink et al., 2007). Regular-fat milk intake was more common than skim milk intake among 

Australian boys at the ages of 2 to 16 years (Baird et al., 2011). Noel et al. (2011) indicated that 

a higher proportion of British boys reported consuming full cream milk daily than did girls at 

the age of 10 to 13 years (Noel et al., 2011). One proposed explanation for this is that boys’ 

perceive milk to be healthier and to have a better taste and smell (Vaughan et al., 2007) 

(Mensink et al., 2007). The study findings suggest that interventions target boys when aiming to 

reduce “full cream milk products” intake. The results of the interventions may require that 

parental health beliefs be changed, and providing education on the benefits of skim milk 

products options (Alberti et al., 2010). Our findings also indicated that girls at 4-5 years (B 

cohort) reported consuming “skim milk products” options more than once daily more than boys. 

A report from the CSIRO (2008) indicated that Australian children aged 4 to 13 years usually 

consume regular fat milk (CSIRO, 2008). The present findings are inconsistent with the study 

by Faith et al. (2006) carried out on 1 to 4 year old children in the US, which indicated that boys 

(when compared with girls) consumed more 1% or skim milk than whole milk (Faith et al., 

2006). One proposed explanation for this is that girls at younger ages were more likely than 

boys to make healthier food choices (Lee et al., 1998).  
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Longitudinal stability of “full cream milk products” and “skim milk products” 

consumption  

Findings drawn from Kappa analysis indicated a low stability (poor-to-fair- stability) of 

consumption of “full cream milk products” and “skim milk products” options in boys and girls 

across all time-points (k 0.09-0.202). The relatively low stability may appear to be owing to the 

low availability of “full cream milk products” and “skim milk products” compared with other 

food groups. Therefore, this may have health implications since skim milk products are good 

sources of several nutrients such as protein and vitamins B2, B12 and calcium (St-Onge et al., 

2003). The study suggests some future directions for focusing interventions aimed at making 

“skim milk products” options available and accessible in the home which could be seen as a 

potential strategy for promoting this option in boys and girls. The present findings were 

consistent with the study by Noel et al (2011), which indicated that skim milk consumption 

decreased for boys and girls between ages 10 and 13 years (Noel et al., 2011). Vereecken and 

Maes (2003) suggest that the high stability in skim milk consumption in 11 to 14 year old 

children provides an indication that skim milk is a good source of nutrients in older children and 

is consumed at standard time frames within a day (Vereecken and Maes, 2003). On the other 

hand, the study suggests the needs for future health nutrition programs aimed at achieving 

positive change by promoting “full cream milk products” options for younger and older 

children, taking into account potential strategies to highlight that full cream milk products 

should be considered carefully as they contain a high concentration of saturated fat. 

Furthermore, previous research findings in children indicated evidence related only to the level 

of stability of milk intake across time points. Two studies revealed a fair stability of milk 

according to Kappa coefficients (k 0.27-0.30) (Moore et al., 2006) (Patterson et al., 2009). A 

study carried out on 200 school children in Western Greece indicated a high stability for milk 

consumption (k 0.81) (Roumelioti and Leotsinidis, 2009). A German longitudinal study carried 

out on children aged 7-9 years, indicated moderate stability observed in milk consumption from 

each time-point (k 0.58) (Muckelbauer et al., 2009).  

 

7.3 SUMMARY 
 

Results of the mean frequency of daily consumption of “full cream milk products” and “skim 

milk products” options demonstrated that children consume “skim milk products” options more 

than “full cream milk products” options over time. Results also showed that the frequency of 

daily reported consumption of more than one “full cream milk products” option is higher in 

boys at 2-3 and 8-9 years than in girls, whereas the frequency of daily reported consumption of 

more than one “skim milk products” option is higher in girls at 4-5 years (B cohort) than in 

boys. The results of the stability measures and kappa coefficients demonstrated that boys and 
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girls maintained fair to poor stability of “full cream milk products” and “skim milk products” 

options intake across all time-points.  
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8 CHAPTER EIGHT-RESULTS AND DISCUSSION OF PSYCHOSOCIAL 

DETERMINANTS OF “BREAKFAST” CONSUMPTION 

 

In this chapter, the results relating to breakfast intake are addressed, and there is a discussion of 

the psychosocial determinants of “breakfast” intake. Univariate analysis was first performed to 

measure the mean frequency of consumption of “breakfast” across time-points in both cohorts. 

Bivariate analysis was then performed to identify the frequency of reported daily consumption 

of “breakfast” according to gender using Pearson Chi-square tests to address the following 

question: “Is there a difference between boys and girls in terms of reported “breakfast” 

consumption?”  

   

In cross-sectional analysis, logistic and multivariate logistic regression analyses were performed 

separately for boys and girls in both cohorts to determine the impact of psychosocial 

determinants of “breakfast” intake. Logistic regression analyses were first performed to identify 

potential confounding variables (demographic variables) associated with “breakfast” intake. As 

a result, all significant or nearly significant variables (P<0.05; P<0.01) were included in the 

multivariate logistic regression analyses as confounding variables. Multivariate regression 

analyses were then performed to examine the significant predictors in explaining the dependent 

variables (the choice of eating “breakfast”). The results of cross-sectional analyses were 

adjusted for potential confounding variables. The analyses, therefore, attempted to answer the 

following question “Which psychosocial determinant factors are associated with actual 

(concurrent) “breakfast”, consumption according to gender?” 

 

Further analyses were conducted to measure the longitudinal data using cross-lagged correlation 

analysis to test whether psychosocial determinants can predict changes in “breakfast” intake 

over time. Multivariate logistic regression analyses were performed separately for boys and girls 

between Time 1 (2-3 years; psychosocial variable models) and Time 2 (4-5 years; “breakfast”) 

in B cohort and between Time 2 (6-7 years; psychosocial variable models) and Time 3 (8-9 

years; “breakfast”) in K cohort. The analyses attempted to answer the following question: 

“What is the impact over time of early experiences on factors influencing children’s 

“breakfast” intake?” McNemar's chi-square was also performed according to gender to answer 

the following question: “Does the extent of “breakfast” consumption change over time?”  

 

 

 

 

 

 



160 
 

8.1 RESULTS 

8.1.1 Univarite analysis 

 

Mean frequency of daily consumption of “breakfast”  

 

Results of the mean frequency of daily consumption of “breakfast” from each wave of the 

cohorts (Table 8.1) showed that, in both cohorts, the mean frequency of daily consumption of 

“breakfast” increased over time.  

 

Table 8.1 Mean frequency of daily consumption of “breakfast” 

obtained from each cohort wave† 

                                                     Mean                           (SD)                                                                             
Younger children (B-cohort) 
Boys 
2-3 years                                                              0.96                              0.19                      
4-5 years                                                              1.03                              0.18          
Girls 
2-3 years                                                              0.96                              0.19                      
4-5 years                                                              1.04                              0.20          
 
Older children (K-cohort) 
Boys 
4-5 years                                                              NA§                              NA§                      
6-7 years                                                              0.96                              0.19  
8-9 years                                                              1.04                              0.20 
Girls 
4-5 years                                                              NA§                              NA§                       
6-7 years                                                              0.94                              0.22     
8-9 years                                                              1.05                              0.22       

                         † Frequency (Yes/No), for details of procedures, see section 3.3 ‘Methods’ 
                            §Insufficient information about breakfast consumption available for this age group  
 

8.1.2 Bivariate analysis 

 
Frequency of daily reported consumption of “breakfast” 

  
The frequency of daily reported consumption of “breakfast” stratified by gender in both cohorts 

is given in Tables 8.2-8.3. At younger ages, the frequency of eating “breakfast” for children 

aged 2-3 years was similar for boys and girls with no significant differences indicated. At 4-5 

years, the frequency of reporting skipping breakfast was significantly higher in girls than in 

boys (56.9% vs. 43.1%, x2 = 4.64, P=.031) (Table 8.2). At older ages, the frequency of reporting 

skipping breakfast was higher in girls than in boys in all age groups, but the difference was only 

statistically significant at ages 6-7 years (57% vs. 43%, x2 = 5.17, P=0.023) (Table 8.3).  
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Table 8.2 Frequency of daily reported consumption of “breakfast” stratified by gender 

in the B-cohort 

  Boys Girls x2                       P-value*   
Age group Frequency† n % n % 

.039 
 

 
.843 2-3 years 

 
No 89 50.3 88 49.7 
Yes 2258 51 2166 49 

4-5 years 
 
 

No 72 43.1 95 56.9 
4.64 

 

 
 .031* Yes 2175 

 
51.6 

 
2039 

 
48.4 

 
*x2  test, *P<0.05: Pearson’s chi-square analyses between boys and girls 
† Frequency (Yes/No), for details of procedures, see section 3.3 ‘Methods’ 
 

   Table 8.3 Frequency of daily reported consumption of “breakfast” stratified by gender 

in the K-cohort 

  Boys Girls x2                       P-value*   
Age group Frequency† n % n %  

 
 
 

 
 4-5 years 

 
 

 
Not assessed§ 

6-7 years 
 
 

No 83 43 110 57 5.17 
 
 

 .023* 
Yes 

2194 51.4 2077 48.6 
8-9 years 

 
 

No 90 44.8 111 55.2 3.38 
 
 

.066   
Yes 2118 

 
51.4 

 
2001 

 
48.6 

 
                        *x2  test, *P<0.05: Pearson’s chi-square analyses between boys and girls 

† Frequency (Yes/No), for details of procedures, see section 3.3 ‘Methods’ 
 §Insufficient information about breakfast consumption available this age group 

 

8.1.3 Cross-sectional analysis 

 

Cross-sectional results identifying psychosocial determinants which are associated with the 

intake of “breakfast” are presented in this section. Results are presented separately according to 

four major themes, and include only associations that were statistically significant. These 

themes are:  

 

(1) Demographic status; 

(2) Socio-cultural environment: family structure, parenting practice, parental fruit and 

vegetable consumption and food insecurity; 

(3) Socioeconomic factors: parental education and parental income; and  

(4) Physiological factors: child’s BMI, parental BMI and parental physical activity.  

 

Detailed results are summarized in Appendix 6, located in the PDF file “Appendix 6” on the 

accompanying CD-ROM.   
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Logistic regression analysis 

 
1. Demographic status 

  

Results of the logistic regression analyses showed that boys aged 2-3 years (OR 0.31, 95% CI, 

0.19 to 1.90) (Appendix 6, Table 1), 6-7 years (OR 0.33, 95% CI, 0.15 to 0.73) (Appendix 6, 

Table 3), and 8-9 years (OR 0.31, 95% CI, 0.13 to 0.72) (Appendix 6, Table 4) who were from 

Aboriginal/Torres Strait Islander backgrounds had lower odds of eating “breakfast” compared 

with those from non-Aboriginal/Torres Strait Islander backgrounds. The present study also 

showed that girls at 2-3 years (OR 1.34, 99% CI, 0.20 to 0.57) (Appendix 6, Table 1) and 6-7 

years (OR 2.38, 99% CI, 1.46 to 3.88) (Appendix 6, Table 3) for whom English is the primary 

language at home, had higher odds of eating “breakfast” compared with children whose first 

language is not English. As the number of siblings and other family members in the household 

increased, boys and girls in B-cohort (2-3 years) and in K-cohort (6-7 & 8-9 years) were less 

likely to eat “breakfast” (Appendix 6, Tables 1, 3 and 4).  

 

Multivariate logistic regression analysis 

2. Socio-cultural environment  

Results of the multivariate logistic regression analyses between socio-cultural environment and 

eating “breakfast” stratified by gender in both cohorts are presented in this section. As shown in 

Appendix 6, Table 8, girls whose biological fathers were present in the home at 8-9 years had 

higher odds of eating “breakfast” (OR 2.15, 95% CI, 4.00 to 4.64). Spending time daily with 

fathers showed positive associations with eating “breakfast” in boys at 8-9 years (OR 1.33, 95% 

CI, 0.13 to 1.85), whereas spending less time with mothers (OR 0.26, 95% CI, 0.10 to 0.65) and 

spending time daily with friends (OR 0.91, 95% CI, 0.55 to 1.76) showed negative associations 

with eating “breakfast” in girls at 8-9 years. Spending time daily with friends also showed 

negative associations with eating “breakfast” for girls at 4-5 years (B cohort) (OR 0.47, 95% CI, 

0.24 to 0.90) (Appendix 6, Table 6) and at 6-7 years (OR 0.51, 95% CI, 0.26 to 0.99) (Appendix 

6, Table 7).         

  

Fathers’ positive self-efficacy showed positive associations with eating “breakfast” among girls 

at 2-3 years (OR 1.40, 95% CI, 0.16 to 1.99) (Appendix 6, Table 5) and in boys at 6-7 years 

(OR 2.52, 95% CI, 1.01 to 6.26) (Appendix 6, Table 7). Positive monitoring of children’s 

lifestyle activities by fathers (OR 2.11, 95% CI, 0.15 to 0.93) and also fathers being involved 

daily with their children in lifestyle activities (OR 4.04, 95% CI, 1.01 to 14.84) showed positive 

associations with eating “breakfast” in boys at 6-7 years (Appendix 6, Table 7). Fathers eating 
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two servings of vegetables every day was positively associated with eating “breakfast” in boys 

at 4-5 years (B cohort) (OR 5.29, 95% CI, 1.36 to 8.66) (Appendix 6, Table 6).   

Mothers’ negative self-efficacy showed negative associations with eating “breakfast” in girls at 

6-7 years (OR 0.22, 97% CI, 0.09 to 0.52) (Appendix 6, Table 7). Positive monitoring of 

children’s lifestyle activities by mothers showed positive associations with eating “breakfast” in 

boys at 2-3 years (OR 1.20, 95% CI, 0.14 to 2.89) (Appendix 6, Table 5) and at 8-9 years (OR 

3.10, 95% CI, 1.32 to 7.27) (Appendix 6, Table 8). Mothers eating one or more servings of 

vegetables every day was positively associated with eating “breakfast” in boys (OR 5.87, 99% 

CI, 1.20 to 7.33) and girls (OR 3.55, 95% CI, 0.65 to 4.80) at 8-9 years (Appendix 6, Table 8). 

The results revealed that boys (OR 2.14, 95% CI, 1.04 to 4.41) and girls (OR 2.86, 97% CI, 1.52 

to 5.37) who model their parents’ lifestyle activities at 6-7 years had higher odds of eating 

“breakfast” (Appendix 6, Table 7). Results also showed that boys (OR 0.06, 95% CI, 0.01 to 

0.42) and girls (OR 0.24, 95% CI, 0.01 to 0.37) of families who were experiencing food 

insecurity at 8-9 years had lower odds of eating “breakfast” (Appendix 6, Table 8).  

 

3. Socioeconomic factors 

  

The results showed that the low education level of mothers was associated with lower odds of 

eating “breakfast” in boys (OR 0.17, 95% CI, 0.03 to 0.88) and girls (OR 0.26, 95% CI, 0.07 to 

0.93) at 6-7 years (Appendix 6, Table 7), and also in girls (OR 0.12, 95% CI, 0.02 to 0.53) at 8-

9 years (Appendix 6, Table 8). Mothers’ low income level ($500/wk) was associated with boys 

at 2-3 years with lower odds of eating “breakfast” (OR 0.24, 95% CI, 0.07 to 0.80) (Appendix 6, 

Table 5). 

4. Physiological factors 

  

The results showed that obese boys at 4-5 years (B cohort) (OR 0.40; 95% CI, 0.17 to 0.91) 

(Appendix 6, Table 6) and at 8-9 years (OR 0.38; 95% CI, 0.20 to 0.74) (Appendix 6, Table 8) 

were less likely to eat “breakfast”. Overweight among fathers showed a positive association 

with eating “breakfast” in boys at 2-3 years (Appendix 6, Table 5), whereas obesity among 

mothers showed a negative association with eating “breakfast” in girls at 4-5 years (B cohort) 

(OR 0.22, 99% CI, 0.09 to 0.50) (Appendix 6, Table 6) and in boys at 8-9 years (OR 0.32, 95% 

CI, 0.10 to 0.91) (Appendix 6, Table 8). Fathers who reported doing physical activity two (OR 

5.58, 95% CI, 1.78 to 9.55) or three and more (OR 7.93, 95% CI, 1.99 to 10.32) days per week 

were more likely to have boys at 4-5 years (B cohort) eating “breakfast”, whereas mothers who 

reported doing physical activity three or more days per week (OR 0.14, 95% CI, 0.02 to 0.85) 

were less likely to have girls at the same age group eating “breakfast” (Appendix 6, Table 6).    
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8.1.4 Longitudinal analysis 

 

LSAC is a longitudinal study which enables factors of interest to be measured over time. This 

section presents the changes in “breakfast” consumption over time according to gender. This 

section also presents results identifying whether psychosocial determinants can predict changes 

in “breakfast” intake over time. Results are presented separately according to two major themes 

(socio-cultural environment and physiological factors), and includes only associations that were 

statistically significant. Detailed results are summarized in Appendix 6, located in the PDF file 

“Appendix 6” on the accompanying CD-ROM.   

 

McNemar's chi-square analysis 

 
Changes in “breakfast” consumption over time  

 

Results of McNemar's chi-square tests showed significant differences over time in the 

proportion of children eating “breakfast” in the B cohort. The proportion of younger girls eating 

“breakfast” at 2-3 years did significantly differ from those at 4-5 years (52.9% vs. 47.1%, 

McNemar's chi-square = 9.06, P=.029). On the other hand, the proportion of younger boys 

eating “breakfast” at 2-3 years did not significantly differ from those at 4-5 years (P=.125). 

Similarly, in the K cohort, the proportion of children eating “breakfast” at 6-7 years did not 

differ from those at 8-9 years both for older boys (P=.417) and older girls (P=.448).  

 

Cross-lag correlation analysis 

 

Socio-cultural environment 

 

According to results of a cross-lag correlation analysis (see Appendix 6, Table 10), boys whose 

families experienced food insecurity when they were 6-7 years old had lower odds of eating a 

breakfast two years later at 8-9 years of age (OR 0.10, 95% CI, 0.01 to 0.60). 

 

Physiological factors 

 

As shown in Appendix 6, Table 9, results of a cross-lag correlation analysis showed that girls of 

obese mothers at 2-3 years had lower odds of eating “breakfast” two years later at 4-5 years (OR 

0.44, 95% CI, 0.20 to 0.95).  
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8.2 DISCUSSION 
  

This study aimed to investigate determinants of eating “breakfast” during the early years of 

children’s lives. In the univariate analysis, the mean frequency of daily consumption of 

“breakfast” could be demonstrated that breakfast eating habits among children increased over 

time. In bivariate analysis, results showed gender differences in skipping “breakfast”, with girls 

at 4-5 and 6-7 years reportedly skipping breakfast more than boys. The 1995 Australian 

National Nutrition Survey (NNS) demonstrates that the rate of skipping breakfast three or more 

days per week at 15 year age girls increased by 20.9% compared to girls at 11-12 years. The 

survey also indicated that girls for all age groups were 2.3 times more likely to skip breakfast 

than boys three or more days per week (ABS, 1997). Previous study carried out on 721 

Queensland adolescents indicated that the rate of skipping breakfast was higher three times than 

the rate of boys (Shaw, 1998). An Australian study carried out on 792 school children (age 11-

12 years) in Sothern Queensland reported that higher proportion of girls than boys tend to skip 

breakfast one or more days per week (Radcliffe et al., 2005). This is also consistent with 

previous research carried out on children aged between 2 and 24 years, which indicated that 

girls tend to skip breakfast more often than boys (O'Dea and Caputi, 2001) (Serra-Majem et al., 

2002) (Berkey et al., 2003a) (Zapata et al., 2008) (Timlin et al., 2008) (Pearson et al., 2009a). 

The underlying reason might be that girls who skipped breakfast may be living in single-parent 

households, or have parents with low education levels or who work full-time (Quigley et al., 

2007). It is also widely acknowledged that poor nutritional habits including increased intake of 

snacks and energy dense food is associated with skipping breakfast (Sjöberg et al., 2003). 

Skipping breakfast is also associated with childhood obesity and overweight (Zurriaga et al., 

2011). Research suggests that teenagers who habitually eat breakfast when their parents are 

home are more likely to have this habit endure into adulthood (Merten et al., 2009). 

Cross-sectional within age groups  

 

Demographic status including factors such as Aboriginal and Torres Strait Islander heritage, 

language spoken, numbers of siblings, and other family members in the household, may be 

potential confounding factors, which could possibly determine the relation between 

psychosocial determinants and children’s “breakfast” intake. Aboriginal and Torres Strait 

Islander boys at 2-3 and 8-9 years were less likely to eat “breakfast” compared with those from 

non-Aboriginal/Torres Strait Islander backgrounds. There is no clear Australian data examining 

the intake of breakfast of Aboriginal children compared to non-Aboriginal. The underlying 

reason for low breakfast intake may be related to poor health education to obtain appropriate 

foods for a nutritious diet (Lee et al., 2009). No research evidence has yet discussed the 

potential relationship between language spoken at home and consumption of “breakfast”. The 
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association might, however, be explained as follows: may be for more complex- may be for 

unfamiliar foods because language implies seeing from another country culture (Matthews, 

2000). Our findings showed that as the number of siblings and other family members in the 

household increased, boys and girls at 2-3, 6-7 and 8-9 years were less likely to eat “breakfast”. 

These findings concur with an Australian study by Pearson et al. (2009), examined association 

between indictors of family circumstances and breakfast skipping among 9842 children, and 

found that 13-14 year old girls were more likely to skip breakfast when one or more brothers 

were present in the home (Pearson et al., 2009a). Having two or more siblings in the household 

was associated with poor quality breakfast among Spanish children (2-24 years) (Serra-Majem 

et al., 2002). The present results, however, were inconsistent with the fact that the presence of a 

high number of siblings in household generally lead to a higher breakfast intake (Salvy et al., 

2008b). A study by Fernandez Morales et al. (2011) indicated that siblings in the household 

influences breakfast intake among adolescents (15-17 years) in Spain. Results showed that 

having three or five siblings in the home was associated with a higher percentage of calories 

consumed from breakfast (Fernández Morales et al., 2011). One explanation for low “breakfast” 

intake when a high number of family members were present in the household is that eating with 

unfamiliar people in the household suppresses meal intake in situations where self-monitoring 

and self-awareness is high (Stroebele and De Castro, 2004). Previous evidence from New 

Zealand, found that living with other family members in the household was associated with a 

reduced likelihood of 11 to 14 year old girls eating a breakfast (Quigley et al., 2007).  

 

Overall cross-sectional findings showed differences in mothers’ and fathers’ allocation of 

factors that are associated with eating “breakfast”. Looking first to within the family, in terms of 

family structure, the presence of biological fathers in the home may provide a more stable 

family environment that may indirectly encourage “breakfast” intake in girls at 8-9 years. The 

underlying reason for this seems unclear. Rather, biological fathers, have a different influence 

on their home environment through their involvement and engagement in children’s lives 

(Sanson et al., 2002). They contribute to improving their daughters’ psychosocial functioning 

and emotional health and well-being (Lamb, 2002). Further research is suggested to explore 

possible underlying mechanisms. Spending time daily with fathers may be associated with 

eating “breakfast” in boys at 8-9 years. Father’s spend more time with their children may be 

driven by family stability. Increased marital stability has implications for the father’s allocation 

of time to children care. Maintaining a stable marriage imply that boys are more likely to spend 

time with fathers (Lundberg, 2005). Fathers are more likely to be emotionally stable and 

socially adept boys rather than girls (Rosenberg and Wilcox, 2006). Previous evidence supports 

the observation that fathers who spent more time in the household with their sons, were more 

involved in the preparation and consumption of healthy foods (Lubans et al., 2012). Fathers are 

more involved in healthy lifestyle activities with their sons than mothers are (Harris and 
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Morgan, 1991). Fathers who spent more time with their children are more likely to monitor the 

food intake of their children (McIntosh et al., 2006). Future research should explore the 

mechanisms underlying such associations, particularly through the contention that fathers’ high 

levels of involvement in their children’s lives may promote consumption of healthy food 

choices to their children (Lubans et al., 2012). In exploring mothering, spending less time with 

mothers was negatively associated with eating “breakfast” in girls at 8-9 years. These findings 

concur with the fact that children of mothers spend less time with their children are more likely 

to skip breakfast (Fertig et al., 2009). One explanation for this might relate to mothers’ 

employment status. Mothers who work full-time spend less time involved in meal planning and 

food preparation with their children, and consequently children may consume less nutritious 

foods (Gillman et al., 2000) (Laessle et al., 2001) (Miller and Han, 2008). Mothers were more 

likely to take full-time employment when their children become older (Baxter, 2009). Mothers 

with full-time employment were more likely to have children who skip breakfast (Crepinsek and 

Burstein, 2004). Our findings also showed that spending time daily with friends was negatively 

associated with eating “breakfast” in girls at 4-5 years (B cohort) and 6-7 years. Research 

evidence supports the observation that children eating with friends ate more than when eating 

alone or with strangers (Salvy et al., 2009). Girls who perceived their friends to be skipping 

meals were more likely to skip breakfast themselves (Pearson et al., 2012). It was hypothesized 

that children’s eating habits were influenced by eating attitude and behaviours maintained by 

friends (Littleton and Ollendick, 2003). Girls at 14-16 years often skip meals for the purpose of 

weight control, and it is possible that skipping breakfast is a product of friendship environment 

that emphasises weight control and dieting to girls (Wertheim et al., 1997) (Paxton et al., 1999). 

Further research should investigate and further elucidate the mechanisms underlying this 

association.    

In terms of parenting practices, our findings showed that fathers’ high self-efficacy is positively 

associated with eating “breakfast” in boys and girls at 2-3 and 6-7 years. Parental self-efficacy 

refers to parents’ confidence and abilities to perform roles/tasks associated with parenting 

practices (Montigny and Lacharité, 2005) (Salonen et al., 2009). One proposed explanation is 

that high parental self-efficacy has been linked to children’s healthy lifestyle activities and 

active encouragement of children to eat healthy foods (Campbell et al., 2010). The present study 

also indicated that mothers’ self-efficacy is negatively associated with eating “breakfast” in girls 

at 6-7 years. Parental self-efficacy has been related to aspects of meal management such as 

menu planning and cooking for the family. One explanation for this might relate to mothers’ 

working status. Low level of parenting self-efficacy among working mothers is associated with 

delayed planning a menu and cooking meals at home (Morin et al., 2013). Future directions for 

exploring possible mechanisms underlying such associations are warranted. Looking at 

involvement with children in lifestyle activities, fathers involved with children daily were more 

likely to have boys at 6-7 years who eat “breakfast”. One proposed explanation for this is that 
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fathers who are highly involved in their children’s lives may be involved in preparing nutritious 

foods to their children (Foster and Gerould, 2004). The present study focused on mechanisms 

for how fathers’ involvement with their children in lifestyle activities may be associated with 

their children eating “breakfast”. Mothers’ and fathers’ levels of monitoring children’s lifestyle 

activities appeared relatively similar. For example, fathers who practiced high monitoring when 

their boys were at 6-7 years, and also mothers who practiced high monitoring when their boys 

were at 2-3 and 8-9 years, were both positively associated with children eating “breakfast”. 

Previous research evidence supports the observation that children of parents who exercised high 

levels of parental monitoring tended to eat a healthier breakfast (Young and Fors, 2001) 

(Fadakar and Blackman, 2011). A study by Moore & Harre (2007) carried out on 13-16 year old 

children in New Zealand, found that parental monitoring was significantly related to eating 

breakfast (Moore and Harré, 2007). Parents who monitor children’s food intake are likely to be 

involved in making food available in the home and setting expectations for children to consume 

(McGowan et al., 2012). Parental modelling of lifestyle activities was also significantly 

associated with higher odds of eating “breakfast” in boys at 6-7 years. Parents who participated 

in healthy lifestyle activities may have initiated some of the healthier food choices, and in turn 

children may model their parent’s lifestyle activities (Tovar et al., 2012). Regular eating of 

breakfast provides an opportunity for role modelling of healthy food choices through the social 

interactions between parents and their children (Neumark-Sztainer et al., 2004). Results of a 

cross-sectional study by Keski-Rahkonen et al. (2003) indicated that children of parents who are 

regular breakfast eaters were more likely to eat a breakfast than children of breakfast-skipping 

parents (Keski-Rahkonen et al., 2003).  

In terms of the frequency of eating vegetables daily, fathers and mothers who reported eating 

one or more servings of vegetables every day were more likely to have boys and girls at 4-5 

years (B cohort) and 8-9 years eating “breakfast”. Parental fruit and vegetable intake influence 

in the development of eating breakfast is high, as they have a routine of eating breakfast with 

their children (Beaujanot et al., 2012). The present study proposed that mothers and fathers 

vegetable intake could be to promote eating breakfast in children. Another factor associated 

with eating “breakfast” is family food insecurity. Boys and girls at 8-9 years of families who 

were experiencing food insecurity were less likely to eat “breakfast”. Previous research work on 

food insecurity revealed that 10-14 year old children living in food insecure households were 

less likely to eat breakfast compared to children living in food secure. The study suggested to 

promote nutritionally adequate eating habits such as eating breakfast in children living in food 

insecure households (Khan et al., 2011). Children in families living in a food insecure 

households have a higher likelihood of poor health and obesity (Meyers et al., 2006) (Casey et 

al., 2006).  
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The pathway by which socioeconomic factors influence “breakfast” intake is also clearly stated. 

Mothers’ low levels of education and income have been associated with lower odds of their 

boys and girls at 2-3, 6-7 and 8-9 years eating “breakfast”. These findings are consistent with 

previous studies which support the observation that less children with lower versus higher 

educated parents reported they had breakfast yesterday (88% vs 92%, P<0.001) (Overby et al., 

2011). A British study by Hallström et al. (2011) indicated that girls (13-16 years) of a 

low/medium maternal education levels reported skipping breakfast more often when compared 

with girls of high maternal education level (Hallström et al., 2011). A study examining the 

relationship between family circumstances and dietary habits carried out on school children (7 

to 9 years) in Victoria, Australia, indicated that boys and girls of mothers with a low levels of 

education were more likely to skip breakfast compared with boys of mothers with high levels of 

education (Pearson et al., 2009a). Links between education levels and eating “breakfast” 

requires much more in-depth discussion. Previous evidence also supports the observation that 

parents with low levels of income have poorer diets and more diet-related diseases, and higher 

levels of obesity and overweight (Gundersen et al., 2008). Children of low-income families 

were also more likely to skip breakfast (Affenito et al., 2005) (Miech et al., 2006) (Deshmukh-

Taskar et al., 2010) (Kral et al., 2011). Parents who earned low levels of income and have low 

expenditure on food are characterised by poorer social circumstances. Children of those parents 

tend to have diets of poor nutritional quality, and they were less likely to consume breakfast 

compared with children from parents in relatively better social circumstances (Nestle et al., 

1998).  

Physiological factors were found to be associated with eating “breakfast” in same waves. Obese 

boys at 4-5 years (B cohort) and 8-9 years were less likely to eat “breakfast”. Previous findings 

unanimously agree that overweight and obese children are less likely to consume breakfast 

(Dubois et al., 2006) (Albertson et al., 2007) (Antonogeorgos et al., 2011). This association may 

reflect the fact that overweight/obese children who were less likely to eat a breakfast were more 

likely to snack regularly or eat away from home (Berg et al., 2009) (Tin et al., 2011). Obese and 

overweight children skipping breakfast likely experienced excessive hunger and overeating 

(Mirza et al., 2011). Skipping breakfast and being hungry seem to increase the desire for high 

energy foods. This is not conductive to weight control because high energy foods provide less 

satiety with more calories (Utter et al., 2007a).  

 

Obesity in mothers was found to be negatively associated with eating “breakfast” among girls at 

4-5 years (B cohort). Findings were consistent with previous evidence which indicated that 

negative lifestyle factors including irregular intake of breakfast predominantly appeared among 

obese mothers and their children (Sekine et al., 2001). Encouraging dietary and lifestyle 

modification among obese mothers could promote “breakfast” intake in children and potentially 

lead to benefits in their health. 
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One the other hand, our findings showed that overweight in fathers was positively associated 

with eating “breakfast” in boys at 2-3 years. Obese parents may restrict high energy food intake 

to create a weight management diet or may have lower energy needs for the purpose of lower 

energy expenditure (Patrick et al., 2004). It was hypothesised that fathers’ high BMIs would 

relate to more controlling feeding practices, which tend to determine children’s food 

consumption (Blissett and Haycraft, 2008) (Gray et al., 2010). Overweight and obese parents’ 

use of controlling feeding practices has significant implications for controlling other aspects of 

their children’s eating habits and body weight. For this purpose, further adjustment for fathers’ 

monitoring has been conducted to understand the association between overweight fathers and 

odds of boys eating a breakfast. After adjusting for demographic status variables plus fathers’ 

monitoring, the association remained significant with an additional increase of 33% in the odds, 

indicating that monitoring may be considered a potential covariate for children eating breakfast. 

This specific association requires further analysis as to possible mechanisms. 

With regard to parental physical activity level, fathers who reported doing physical activity two 

or more days per week were more likely to have boys at 4-5 years (B cohort) eating “breakfast”, 

whereas mothers who reported doing physical activity three or more days per week were less 

likely to have girls eating “breakfast” at the same age group. There is no recent research which 

examines an association between mothers’ and fathers’ physical activity and children’s 

“breakfast” intake. One proposed explanation is that fathers who have high concern for their 

health were more likely to follow healthy lifestyles, including regular physical activity and 

reasonable healthy food patterns (Bellisle, 1999). Fathers are more involved in the daily 

physical activity of their children than mothers are (Cheadle et al., 2010). The underlying reason 

behind this association could also be that although mothers do daily or regular physical activity, 

they might have no time for or are too tired for preparing “breakfast” options at home (Berge et 

al., 2011).  

 

Longitudinal stability of “breakfast” intake  

 

Results of McNemar's chi-square analysis showed that more girls tend to skip breakfast than 

boys over time. These results are consistent with the observation that girls tend to skip breakfast 

more often than boys over time (Berkey et al., 2003a) (Timlin et al., 2008) (O'Dea and 

Wagstaff, 2011). Research suggests that nutrition programs should focus on raising knowledge 

and awareness among parents to promote “breakfast” intake in girls (Sorhaindo et al., 2006).  
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Cross-lag associations between psychosocial attributes and “breakfast” intake 

 

The main cross-lag correlation analysis findings showed that family food insecurity and 

overweight mothers are seen to be negatively associated with eating “breakfast” in boys and 

girls two years later. Family food insecurity at 6-7 years showed negative associations with 

eating “breakfast” in boys at 8-9 years. The lag effect can be explained as children in families 

with food insecurity had more restricted access to eating breakfast (Khan et al., 2011). 

Overweight mothers at 4-5 years were less likely to have girls at 6-7 years eating “breakfast”. 

The lag effect could also be explained as irregular consumption of breakfast predominantly 

appeared among girls and overweight mothers (Sekine et al., 2001).  

 

8.3 SUMMARY        
 

This study sought to examine the psychosocial determinants of eating “breakfast” during the 

early years of children’s life. Results of the mean daily reported consumption of “breakfast” 

found that, breakfast eating increased among children in both cohorts over time. Results of the 

frequency of daily reported consumption of “breakfast” showed that girls at 4-5 and 6-7 years 

skipped “breakfast” more than boys. 

The main cross-sectional findings of the study showed that factors to do with fathering and 

mothering influence on children's “breakfast” intake. In terms of family structure, for example, 

the presence of biological fathers in the home may provide a stable family environment that 

may indirectly influence “breakfast” intake in girls at 8-9 years. Spending time daily with 

fathers was associated with eating “breakfast” in boys at 8-9 years, whereas spending less time 

with mothers was associated with less frequent “breakfast” intake in girls at 8-9 years. In terms 

of parenting practices, fathers’ high self-efficacy is positively associated with girls at 2-3 years 

and boys at 6-7 years eating “breakfast”, whereas mother’s self-efficacy is negatively associated 

with eating “breakfast” in girls at 6-7 years. Looking at involvement with children in lifestyle 

activities, fathers involved with children daily were more likely to have boys at 6-7 years eating 

“breakfast”. Levels of monitoring of children’s lifestyle activities appeared relatively similar in 

mothers and fathers. For example, fathers who practiced high monitoring when their boys were 

at 6-7 years, and also mothers who practiced high monitoring when their boys were at 2-3 and 

8-9 years, were positively associated with children eating “breakfast”. Fathering is also clearly 

similar to mothering in terms of the frequency of children eating vegetables daily. Fathers and 

mothers who reported eating one or more servings of vegetables every day were more likely to 

have boys at 4-5 and 8-9 years and in girls at 8-9 years eating “breakfast”. In terms of parenting 

practices, parental modelling of lifestyle activities was significantly associated with higher odds 

of boys and girls at 6-7 years eating “breakfast”. Physiological factors are also a key issue of 
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concern with regard to eating breakfast. Overweight fathers were positively associated with 

eating “breakfast” in boys at 2-3 years, whereas obese mothers were negatively associated with 

eating “breakfast” in girls at 4-5 years. With regard to parental physical activity level, fathers 

who reported doing physical activity two or more days per week were more likely to have boys 

at 4-5 years eating “breakfast”, whereas mothers who reported doing physical activity three or 

more days per week were less likely to have girls at 4-5 years eating “breakfast”. The pathway 

by which socioeconomic factors are associated with eating “breakfast” is also clearly stated. 

Mother’s low levels of education and income have been associated with lower odds of boys at 

2-3 and 6-7 years and girls at 8-9 years eating “breakfast”. Other factors associated with 

children eating “breakfast” are spending time with friends and food insecurity. The cross-

sectional findings revealed that girls at 4-5 and 8-9 years who spent time daily with friends were 

less likely to eat “breakfast”. Families who were experiencing food insecurity were less likely to 

have boys and girls at 8-9 years eating “breakfast”.  

The cross-lag analysis findings found that boys whose families experienced food insecurity 

when they were 6-7 years old had lower odds of eating a breakfast at 8-9 years of age, and also 

girls of obese mothers at 2-3 years had lower odds of eating “breakfast” at 4-5 years.  

  

The results of the changes in “breakfast” consumption over time demonstrated that girls tend to 

skip breakfast more than boys at younger ages. In summary, the study recommends explore the 

mechanisms by which these factors are associated with “breakfast” intake would be useful to 

guide future intervention aiming to promote “breakfast” intake, particularly in girls. 
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9 CHAPTER NINE- GENERAL DISCUSSION OF PSYCHOSOCIAL 

DETERMINANTS WHICH AFFECT CHILDREN’S FOOD CHOICES  

 

The purpose of this PhD thesis is to provide insight into factors that are associated with certain 

food choices during the early years of life. In particular, it will examine the determinants which 

predominate in relation to actual food group intake in an Australian setting. In this chapter, 

future suggested research and recommendations are discussed. Limitations including limitations 

of the present study and limitations of LSAC study are also provided at the end of the chapter.  

 

9.1 FUTURE RESEARCH RECOMMENDATIONS 
 

This thesis investigates the potential association between psychosocial determinants and food 

choices during the early years of life. This work extends and updates the literature concerned 

with the psychosocial determinants of children’s food choices, on a number of new levels 

including personal determinants (e.g. social emotional competencies, self-efficacy in social 

competencies) and socio-cultural environment (e.g. presence of biological father in the home, 

social support in raising children from other family member, parental modelling of children’s 

lifestyle activity, parental punitivness). The present findings suggest that investigating the 

mechanisms by which these factors are associated with food options intake is an important step 

in developing evidence-based guidelines for future interventions.  The thesis structure is based 

on the approach of relevant previous findings in this area. The factors that influence children 

food choices have become important elements when formulating nutrition education programs 

(Baranowski, Cullen et al. 1999). The determinants of food choices in children has mainly 

focused on individual level determinants such as attitudes, preferences, intentions and self-

efficacy (Kremers et al., 2005). This study investigates evidence on personal levels and 

environmental factors of food choices. The literature review extends and updates the literature 

concerned with the psychosocial determinants of children’s food choices, on a number of levels 

including personal determinants, family home entertainment environment, socio-cultural 

environment, economic environment and physiological factors. The methods and hypotheses 

chosen to present the findings are based on the review of psychosocial determinants and 

children’s food choices. This study also extends the previous findings in food consumption to 

include patterns of food group consumption (e.g. fruits and vegetables pattern, takeaway meals 

and high fat snacks patterns). Social Cognitive Theory provides a useful framework for 

understanding the psychosocial determinants of children’s food choices. This theory directs 

attention toward the individual’s socio-cultural and physical environment as the main 

determinant of nutrition behaviours (Gaines and Turner, 2009). In the present study, this theory 

encompasses personal characteristics (e.g. knowledge, intention and self-efficacy) and home 



174 
 

food environment (e.g. socioeconomic status, TV/advertisement, modelling, monitoring, 

controlling feeding practices, social support). This provides insight into a series of actions that 

combine cognitive, emotional, and environmental influences to improve, or make changes in 

eating behaviour. This might guide public health programmes and potential interventions 

concerned with ensuring healthy eating habits among children (Bandura, 1997) (Gaines and 

Turner, 2009).  

 

Results of exploratory factor analysis indicated that three sets of dietary patterns were identified 

in two cohorts of children between 2 and 9 years of age: the “fruits and vegetables pattern”, the 

“takeaway meals pattern” and the “high fat snacks pattern”. The purpose for conducting 

exploratory factor analysis in this study is to investigate the aggregation of dietary patterns so as 

to reduce the complexity of further statistical analyses. 

The most important finding in the present thesis is the association between psychosocial 

determinants and dietary patterns (fruits and vegetables pattern, takeaway meals and high fat 

snacks patterns). Overall findings showed that the psychosocial determinants associated with 

patterns of dietary intake in boys and girls comprised personal determinants (social emotional 

competencies, intention towards social behaviours, academic performance, and self-efficacy in 

social competencies); family home entertainment environment (watching TV/video, computer 

usage, spending free time, enjoyment of physical activity and family rules on watching TV); 

socio-cultural environment (family structure, parenting practice, parenting style, social support, 

parental stress, parental fruit and vegetable consumption and food insecurity); socioeconomic 

factors (parental education, parental income and parental work status); and physiological factors 

(child’s BMI, parental BMI and parental physical activity).     

Other important findings are related to the associations between psychosocial determinants and 

“breakfast” intake. The results showed that the psychosocial determinants which were 

associated with the consumption of “breakfast” by boys and girls comprised socio-cultural 

environment (family structure, parenting practice, parenting style, parental fruit and vegetable 

consumption and food insecurity); socioeconomic factors (parental education, parental income 

and parental work status); and physiological factors (child’s BMI, parental BMI and parental 

physical activity).       

Stability of dietary patterns, milk and breakfast intake also showed significant results. The 

results of Kappa analysis showed ‘fair to moderate’ stability of all dietary patterns and ‘poor to 

fair’ stability of milk (full cream and skim milk products) across all time-points in boys and 

girls. Overall, the results of McNemar's chi-square tests showed that the proportion of girls 

eating breakfast at 4-5 years was lower compared to those at 2-3 years. The stability of dietary 

patterns related to health outcomes (“fruits and vegetables”, “takeaway meals” and “high fat 
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snacks”) is important because it adds weight to the notion that unhealthy habits formed early in 

life, persist through subsequent years. This trend supports the importance of early interventions.  

Based on the main findings of this thesis, suggestions will be made for future research. Three 

main themes being examined are: psychosocial determinants of aggregate health behaviour 

patterns (fruits and vegetables option, breakfast), psychosocial determinants of aggregate health 

risk behaviour patterns (takeaway meals and high fat snacks options) and persistence over time 

in dietary patterns, milk and breakfast consumption.  

9.1.1 Psychosocial determinants of aggregate health behaviour patterns 

 

Cross-sectional within age groups 

One of the key findings of the present study is the confusion and unclear relationships between 

some psychosocial determinants and the aggregation of health behaviours. The first issue 

concerns personal determinants. Children’s low social emotional competencies are associated 

with less healthful behaviours (lower odds of consuming “fruits and vegetables” option) in boys 

and girls at 2-3, 4-5 and 8-9 years (chapter 5). One explanation for this might be that lack of 

parental warmth can lead boys and girls at early and later ages to develop low self-esteem and 

self-confidence in decision making (Francis and Susman, 2009). Mechanisms that regulate 

emotions in children may therefore affect “fruits and vegetables” intake. Negative intention 

towards social behaviours was also associated with reducing health behaviours (lower odds of 

consuming “fruits and vegetables” option) in girls at 6-7 years (chapter 5). One explanation for 

this association relates to previous findings that attitude and perceived behavioural control 

might be indicators of intention towards eating healthy food (Bazillier et al., 2011). The study 

suggests that when predicting intention to eat “fruit and vegetables” options, girls may have 

negative attitudes and perceived behavioural control about consuming “fruit and vegetables” 

options. In the present study, children's having a high standard of academic performance at 

school showed positive associations with health behaviours (higher odds of consuming “fruits 

and vegetables” options) in girls at 4-5 years (chapter 5). It seems this the positive association 

may relate to the hypothesis that children from families with high-socioeconomic status are 

more likely to have high academic performance resulting in high levels of educational 

attainment, and thereby more likely to adopt healthy food choices (Florence et al., 2008). This 

assumes that parents of high socioeconomic status (SES) (i.e. high educational achievement) 

may indirectly influence consumption of “fruits and vegetables” options in girls. The specific 

association requires further analysis as to possible mechanisms. 

A second issue concerns socio-cultural factors. In terms of family structure, the presence of an 

elder sister in the home was associated with unhealthful behaviours (lower odds of consuming 

“fruits and vegetables” option) in boys and girls at 2-3 and 4-5 years (chapter 5). One proposed 
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explanation for this is that children may have followed their elder sisters’ behaviour, modelled 

their eating these foods (Klunklin and Channoonmuang, 2006). The mechanisms underlying 

such associations and how they might be related to children’s “fruits and vegetables” intake 

needs further elucidation. The present study also indicated that spending less time with mothers 

showed negative association with health behaviours (lower odds of consuming “fruits and 

vegetables” option) intake in girls at 8-9 years (chapter 5). Previous research work has revealed 

an association between spending less time with mothers and consumption of less nutritious 

foods by children (Gillman et al., 2000) (Laessle et al., 2001). The association might be 

explained by the fact that children consume less nutritious food in households where mothers 

work full-time (Möser et al., 2011). Providing insights into mechanisms that potentially link 

maternal employment with the quality of time spent in the household would be beneficial to 

creating opportunities for flexible time arrangements for engaging in planning and preparation 

of healthier food choices. The present findings showed that spending time daily with friends 

was negatively associated with health behaviours (eating “breakfast”) in girls at 4-5 and 8-9 

years (chapter 8). The association may be related to previous findings that girls who perceived 

their friends to be skipping meals were more likely to skip breakfast themselves (Pearson et al., 

2012). Another explanation is that girls, when compared with boys, often skipped meals for the 

purpose of weight reduction, and it is possible that skipping breakfast is a cause of the 

friendship environment that emphasises weight control and dieting to girls (Wertheim et al., 

1997) (Paxton et al., 1999). It is worthwhile to explore mechanisms underlying relationships 

between friends to develop effective strategies aimed at promoting “fruits and vegetables” 

intake. There is growing body of evidence which reveals a positive association between 

spending time with other family members and healthy food consumption in children (extended 

family) (Patrick and Nicklas, 2005). The present findings indicated that spending time daily 

with other family members was associated less healthful behaviours (lower odds of consuming 

“fruits and vegetables” options) in girls at 4-5 years (chapter 5). The association might be 

related to the presence of grandfathers in the home. The present findings indicated that the 

presence of grandfathers in the home was associated with lower odds of consuming “fruits and 

vegetables” options in girls. Overall findings suggest that research should be undertaken 

exploring mechanisms underlying such associations which would lead to possibilities for “fruits 

and vegetables” interventions to increase consumption.    

 

Some other aspects of family structure, such as the presence of biological fathers in the home 

and time spent daily with fathers, both have a significant association with promoting health 

behaviours. The presence of biological fathers in the home was associated with promoting 

healthful behaviours (higher odds of consuming “fruits and vegetables” option) in girls at 4-5 

years (chapter 5) and (eating “breakfast”) in girls at 6-7 and 8-9 years (chapter 8). No specific 

mechanism underlying these associations has yet been identified by previous studies, and 
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deserves further in-depth consideration. Indeed, Coley, (2003) has proposed that the 

involvement of biological fathers in the household may have a positive impact on improving 

their daughters’ psychosocial functioning and emotional health and well-being (Coley, 2003). It 

may be that the presence of biological fathers in the home provides a stable family environment 

that may indirectly influence healthy food choices. The present study suggests that the health 

behaviour (eating “breakfast”) was positively associated with spending time daily with fathers 

in boys at 4-5 and 8-9 years (chapter 8). Previous evidence supports the observation that fathers 

who spent more time in the household with their sons were more involved in the preparation 

and consumption of healthy foods (Lubans et al., 2012). Also fathers who spent more time with 

their children are more likely to monitor food intake of their children (McIntosh et al., 2006). It 

is recommended that future studies confirm this association and explore possible underlying 

mechanisms.  

Parenting practice is found to be associated with health behaviours (“fruits and vegetables” 

options or “breakfast” intake) in boys and girls. In exploring mothering, high monitoring of 

children’s lifestyle activity by mothers may contribute to promoting healthful behaviours 

(higher odds of consuming “fruits and vegetables”) in boys and girls at 4-5 and 6-7 years 

(chapter 5) and (eating “breakfast”) in boys at 6-7 years (chapter 8). This association might 

relate to previous findings that children consistently choose a variety of healthier food choices 

when they suspect their mothers are monitoring them (Arredondo et al., 2006) (Gubbels et al., 

2011). Mothers who monitored children’s lifestyles may have monitored other aspects of their 

wellbeing such as monitoring guidance on healthy food choices. Children may make healthy 

food choices when they suspect that their mothers are watching (Clark et al., 2007). The role of 

mothers in the home as a monitor of food intake involved making foods available by preparing 

and setting expectations for children to consume (McGowan et al., 2012). The present findings 

also indicated that low self-efficacy among mothers showed negative associations with health 

behaviours (lower odds of consuming “fruits and vegetables”) in boys and girls at 4-5 years 

(chapter 5) and (“breakfast”) in girls at 2-3 and 8-9 years (chapter 8). These findings support the 

fact that low parental self-efficacy limits the strategies available to parents to promote healthy 

food choices for their children (Spence et al., 2010). It is therefore advisable to conduct more 

thorough investigations to confirm such associations through future research studies. 

Associations of father's parenting practices with children's health behaviours (“fruits and 

vegetables” options or “breakfast” intake) are also prominent in the present study. Daily 

involvement with children in lifestyle activities by fathers showed positive associations with 

health behaviours (higher odds of consuming “fruits and vegetables”) (chapter 5) and 

(“breakfast”) (chapter 8) in boys at 6-7 years, whereas less frequent involvement with children 

in lifestyle activities by fathers showed negative associations with health behaviours (lower 

odds of consuming “fruits and vegetables”) in boys at 2-3 years (chapter 5). One proposed 



178 
 

explanation is that fathers who are highly involved in their children’s lives may also be involved 

in preparing nutritious foods for their children (Foster and Gerould, 2004). Further research into 

the mechanisms underlying this phenomenon is warranted. High self-efficacy among fathers 

showed positive associations with health behaviours (“breakfast”) in boys at 2-3 and 6-7 years 

(chapter 8). Parents’ high self-efficacy may be related to important aspects of the home food 

environment such as increased availability of healthy foods and active encouragement of 

children to eat healthy foods (Cullen et al., 2003) (Cullen et al., 2009). Previous evidence 

indicated that high parental self-efficacy provide support for healthy eating (Spence et al., 2010) 

(Nyberg et al., 2011). In the present study, fathers’ low levels of punitivness were associated 

with reducing health behaviours (lower odds of consuming “fruits and vegetables” options) in 

boys at boys at 6-7 years (chapter 5). There are no studies reporting such association per se. 

Indeed, punitive parental responses have been linked to negative emotions (Frankel et al., 2012), 

and the mechanisms through which these occur may contribute to the mechanisms by which 

father’s punitivness may be associated with children’s low “fruits and vegetables” intake. Future 

research should therefore examine the association in greater detail.   

 

Related to other aspects of parenting practice, the present study suggests that parental modelling 

of lifestyle activities was associated with promoting healthful behaviours (higher odds of 

consuming “fruits and vegetables” options) among boys and girls across all age groups (chapter 

5) and (“breakfast”) in boys at 6-7 years (chapter 8). The underlying reason for this may be 

related to previous findings that parents who engaged in healthy lifestyle activities (e.g. physical 

activity, reduction in screen time) may have initiated some of the healthier eating behaviours, 

and children may model their parents’ lifestyle activities (Tovar et al., 2012). In the present 

study, parents reported that they have did pursue some lifestyle activities with their children 

such as going to a sporting event in which the child was not a player, going to a playground or a 

swimming pool. Further explanations of the mechanisms underlying these associations are 

warranted. 

 

Of the parenting style factors measured, all were found to be associated with less healthful 

behaviours (lower odds of consuming “fruits and vegetables” options) in boys and girls. For 

example, fathers’ low warmth and mothers’ high levels of control over their children’s 

behaviour were associated with reducing health behaviours (lower odds of consuming “fruits 

and vegetables” options) in boys at 4-5 and 8-9 years and in girls at 4-5 years (chapter 5). The 

underlying reason may relate to previous findings that high prenatal control over children’s 

behaviours may result in reduced food intake with more negative response to pressure (Keski-

Rahkonen et al., 2003). Paternal ’warmth’ may constrain a child’s freedom to exercise choice 

over their diet. One proposed explanation is that reactions to diet-related social control may be 

influenced by the emotional context of the parent-child relationship. Children may perceive 
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persuasion such as encouragement as helpful to influence their food choices (Lessard et al., 

2010). The present findings also indicated that high irritability among mothers showed negative 

associations with health behaviours (lower odds of consuming “fruits and vegetables” options) 

in boys at 8-9 years. The association might be related to previous findings that irritable mothers 

may use more restrictive feeding practices which reduce their children’s healthy food 

consumption. Also irritable mothers may find it difficult to prepare healthy food at home, and 

this may have a negative impact on the promotion of healthy food choices to their children 

(Ventura and Birch, 2008). Authoritarian style of parenting among mothers was negatively 

associated with healthy behaviours (lower odds of consuming “fruits and vegetables” options) 

in boys and girls at 4-5, 6-7 and 8-9 years (chapter 5). One explanation for this might relate to 

previous findings that parents who exhibited an authoritarian parenting style tended to have 

children with less healthy eating habits (Patrick et al 2005). Overall findings suggest exploring 

possible mechanisms underlying such associations may lead to the development of interventions 

aimed at promoting consumption of “fruits and vegetables” options. 

 

Social supports were found to be associated with rates of health behaviours (“fruits and 

vegetables” options consumption) in boys and girls. Mothers and fathers, who reported high 

support from their own parents to raise their children, showed negative associations with health 

behaviours (lower odds of consuming “fruits and vegetables” options) in boys and girls at 2-3 

and 4-5 years (chapter 5). The association might be related to previous findings that 

grandparents who persuade parents to support healthy eating may lead to negative emotional 

regulation on parents. This may put too much pressure on their children to eat more healthy 

foods, which in turn may lead children’s preferences away from these foods (Roberts and 

Pettigrew, 2010b). Alternatively, having grandparents involved closely in child rearing may be a 

surrogate indictor of some form of family function. Exploring possible mechanisms for how 

social support was provided by grandparents to parents when raising their children could 

promote consumption of “fruits and vegetables” options in boys and girls at younger ages. The 

present findings also showed that low support given to fathers by friends to help raise children 

was associated with promoting health behaviours (higher odds of consuming “fruits and 

vegetables” options) in boys at 4-5 years, whereas limited support given to mothers and fathers 

to help them in raising their children was associated with reducing health behaviours (lower 

odds of consuming “fruits and vegetables” options) in boys and girls at 6-7 years (chapter 5). 

The association might be related to emotional problems surrounding the relationship between 

fathers and their friends. Children are more affectionate with their parents than with their 

parents’ friends. Further analysis as to possible mechanisms is required since the LSAC survey 

has only limited depth in testing many of these potential mechanisms. 
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Other social support factors, including support from neighbours and other family members to 

raise their children, are all potentially associated with health behaviours (“fruits and vegetables” 

options intake) in boys and girls. Mothers who reported limited support from neighbours to raise 

their children were negatively associated with health behaviours (lower odds of consuming 

“fruits and vegetables” options) in girls at 2-3 years. In contrast, mothers who reported limited 

support from neighbours to raise their children were positively associated with health 

behaviours (higher odds of consuming “fruits and vegetables” options) in girls at 4-5 years 

(chapter 5). The association per se has not been closely examined by other scholars, rather, 

previous studies have revealed that neighbourhood characteristics and time spent with 

neighbours acted as mediating factors for the relationship between social support from 

neighbours and children’s health and well-being (Sallis and Glanz, 2006) (Vivier et al., 2011) 

(Rahman et al., 2011). After further adjustment for demographic status and the selected 

mediators, findings indicated that the odds of girls consuming a pattern of “fruits and 

vegetables” options at 4-5 years remains constant after a second adjustment, while the odds at 2-

3 years is increased. Therefore, the lower odds of consuming “fruits and vegetables” options in 

girls at 2-3 years may reflect their unsafe neighbourhood environments, spending only a little 

time with neighbours, unhelpful neighbours, neighbourhoods which are not suitable places to 

live and living in high-rise/high density housing (as opposed to separate houses). The significant 

influence of social support from other family members on children’s food choices is seldom 

considered. However, after adjusting for demographic status results indicated that mothers who 

reported high support from other family members to raise their children was associated with 

promoting health behaviours (higher odds of consuming “fruits and vegetables” options) in boys 

and girls at 2-3 and 6-7 years (chapter 5). There is evidence which indicates that family 

cohesion, and time spent with other family members, work as strong mediators of social support 

from other family members, with better health, and social, physical and emotional well-being 

during the childhood period (Park, 2005) (Leidy et al., 2010). Consequently, further adjustment 

for demographic status, other family members spending time with mothers, and children 

spending time with grandmothers, grandfathers, cousins and uncles/aunts were applied. 

Findings after the second adjustment indicated that the odds of consuming “fruit and vegetable” 

options in boys and girls increased. The study suggests that mediated covariates may have 

further influence over the relationship between social support from other family members and 

boys’ and girls’ “fruits and vegetables” option consumption. These are interesting findings, 

where further studies into possible mechanisms behind such associations are suggested.   

 

Other socio-cultural factors, particularly parental fruit and vegetables consumption are 

associated with promoting health behaviours in boys and girls. Consistent with previous 

research (Hart et al., 2010) (Vanhala et al., 2011) (McGowan et al., 2012), the present findings 

revealed positive association between mothers who reported eating two or more servings of fruit 
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and vegetables per day, and healthy behaviors (higher odds of consuming “fruits and 

vegetables” options) in boys and girls at 4-5 years (chapter 5). A similar association was also 

indicated between fathers who reported eating two or more servings of vegetables per day and 

the consumption of “fruits and vegetables” options by boys at 4-5 and 8-9 years (chapter 5). 

One explanation might be that children spending their time with mothers and fathers, are 

provided with a form of modelling which could increase acceptance and decrease rejection of 

certain foods (Wardle et al., 2003). The present findings also indicated that fathers who reported 

eating two servings of vegetables per day, and mothers who reported eating one or more 

servings of vegetables per day were associated with promoting health behaviours (“breakfast”) 

by boys and girls at 4-5 and 8-9 years (chapter 8). Health behaviours tend to aggregate there is 

no conceptual relationship between fruit and vegetables consumption and “breakfast” intake.  

 

Some aspects of parental stress and food insecurity where high stress life events reported by 

mothers and fathers, and families who experienced food insecurity were associated with poorer 

health behaviours in boys and girls. The present findings showed that high stress life events 

reported by mothers and fathers were associated with reducing health behaviours (lower odds of 

consuming “fruits and vegetables” options) in boys at 4-5 and 6-7 years and in girls at 4-5 years 

(chapter 5). Research evidence has revealed that parental stress reduces consumption of healthy 

foods (Oliver and Wardle, 1999) (Oliver et al., 2000). The association might be related to the 

environment and the socio-economic stress on parents to provide adequate food and resources 

for themselves and for their children (McCurdy et al., 2010). The current findings revealed an 

association between families who experienced food insecurity and less healthy behaviours 

(“breakfast”) in boys and girls at 8-9 years. Previous research work on food insecurity revealed 

that 10-14 year old children living in food insecure households were less likely to eat breakfast 

compared to children living in food secure. The study suggested the promotion of breakfast 

consumption in children living in food insecure households (Khan et al., 2011). There is 

considerable evidence that children living in food insecure households are likely to have 

nutritional deficiencies and lower nutrition intake than children living in food secure (Rose and 

Bodor, 2006) (Dave et al., 2009). Food insecurity was found to be associated with persistent 

economic hardship and parental stress (Weinreb et al., 2002). Food insecurity was also 

associated with children’s behavioural problems mediated by parenting stress among low-

income parents (Huang et al., 2010). Also, low-income parents who experienced food insecurity 

were more likely to have children with poor nutritional status (Burns, 2004) (Crawford et al., 

2007). In the present study, inconsistent results were observed; low income of mothers and 

fathers was associated with a high “fruits and vegetables” intake in boys. Links between food 

insecurity, parental stress and income, and children’s health behaviours (“fruits and vegetables” 

option and “breakfast”) are complex and require much more in depth discussion.    
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Family home entertainment environments were found to be associated with health behaviours 

(“fruits and vegetables” options intake). Watching TV/video 1-3 and more than 3 hours per day 

on weekdays and on weekends showed negative association with health behaviours (lower odds 

of consuming “fruits and vegetables” option) at all ages (chapter 5). Using a computer for more 

than one hour per day on weekdays and weekends were also negatively associated with health 

behaviours (lower odds of consuming “fruits and vegetables” option) among boys and girls at 6-

7 and 8-9 years (chapter 5). Although no mechanism for this process has yet been identified, 

Hare-Bruun et al. (2011) have suggested that it relates to displacement of these foods with the 

most commonly advertised foods such as fast and snack foods (Hare-Bruun et al., 2011). The 

health behaviour (“fruits and vegetables” option intake) was negatively associated with the 

choice of sedentary pastimes in boys at 4-5 years, whereas it was positively associated with the 

choice of active pastimes (e.g. bike riding, dancing, games or sports) in boys at 8-9 years 

(chapter 5). When looking at family rules about watching TV, the health behaviour (“fruits and 

vegetables” option intake) is positively associated with having family rules about watching TV 

(chapter 5). The present study suggests that further interventions research is needed to test 

whether family rules on television viewing can promote “fruit and vegetables” intake in older 

boys and girls. This may involve changing the home entertainment environment, for example, 

by encouraging families to eat together without the television turned on (Verzeletti et al., 2010).   

The hypothesis that socioeconomic factors are associated with health behaviour patterns is 

prominent in the present findings. Fathers’ high education level was associated with health 

behaviours (higher odds of consuming “fruits and vegetables” options) in girls at 8-9 years 

(chapter 5). In contrast, mothers’ low education level was associated with reducing health 

behaviours (lower odds of consuming “fruits and vegetables” options) in boys at 2-3, 4-5 and 6-

7 years and in girls at 4-5 years, and (“breakfast”) in boys and girls at 6-7 and 8-9 years. 

Looking at income level, low-income mothers and fathers showed positive association with 

health behaviours (higher odds of consuming “fruits and vegetables” options) in boys at 2-3 and 

6-7 years (chapter 5), and negative associations with health behaviours (“breakfast”) in boys at 

2-3 years (chapter 8). The underlying reason for this association is unclear; however, one 

proposed explanation is that parents from low income backgrounds may be more involved with 

preparing healthy food for their boys. Low-income mothers and fathers may live in households 

with limited ability to provide breakfast. Future research exploring the mechanisms by which 

low income mothers and fathers may influence children’s “fruits and vegetables” options and 

“breakfast” intake is suggested. In contrast, the study findings revealed positive association 

between high-income fathers and health behaviours (higher odds of consuming “fruits and 

vegetables” options) in boys at 4-5 years. This association may be related to previous findings 

that families of high parental income were more likely to report preparing healthy foods for 

their children (Kirby et al., 1995). Parents from high income backgrounds and resources tend to 

have more diverse diets, and also are more likely to have better environmental conditions (Turin 
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et al., 2007). Children of parents with high income levels are more likely to exhibit healthy 

eating behaviours (Honajee et al., 2012). Another factor concerns parental work status. Mothers 

working full-time showed negative associations with health behaviours (lower odds of 

consuming “fruits and vegetables” options) in boys and girls at 6-7 and 8-9 years (chapter 5). 

One proposed explanation might be related to previous findings that mothers working full-time 

spend less time participating in meal planning, food preparation and shopping, and are more 

dependent upon food prepared outside of the home (Crepinsek and Burstein, 2007).   

  

Physiological factors were found to be significant factors in children’s health behaviour 

patterns. For example, overweight boys and girls were more likely to exhibit healthful 

behaviours (higher odd of consuming “fruits and vegetables” options) at 2-3 and 4-5 years 

(chapter 5). These findings are inconsistent with previous research findings (Acharya et al., 

2011) (Miller et al., 2011), indicating a negative association between overweight and fruit and 

vegetable consumption among children. The association might be explained by the fact that 

overweight children eat more vegetables because they generally eat more, or possibly because 

parents are concerned with providing a diet of healthy food choices for their children 

(Natsiopoulou et al., 2007b). In contrast, the present findings showed that obese boys were less 

likely to exhibit healthful behaviours (“breakfast”) at 4-5 years (chapter 8). This could relate to 

the fact that overweight/obese children who were less likely to eat breakfast were more likely to 

snack regularly or eat away from home (Berg et al., 2009) (Tin et al., 2011). In the present 

study, overweight/obese mothers were less likely to have boys and girls exhibiting healthful 

behaviours (lower odd of consuming “fruits and vegetables” options) at 2-3, 4-5, 6-7 and 8-9 

years (chapter 5), and (“breakfast”) in boys and girls at 4-5 and 8-9 years (chapter 8). One 

explanation may relate to previous findings that prevalence of overweight and obesity among 

parents is related to the early establishment of unhealthy food choices and lack of physical 

activity, which may have a major influence on their children’s eating habits (Wardle et al., 

2001). The association might also be due to previous findings that negative lifestyle habits 

including irregular intake of breakfast may be predominantly apparent among obese mothers 

and their children (Sekine et al., 2001). The present study also showed that overweight fathers 

were more likely to have boys at 2-3 years following healthy behaviours (“breakfast”) (chapter 

8). The underlying reason for this is unclear, but previous research has found that fathers’ high 

BMIs may be determined by controlling feeding practices, and therefore, would increase 

children’s food consumption (Haycraft and Blissett, 2008). After further analysis, adjusting for 

demographic status and fathers’ monitoring, findings suggest that overweight fathers who have 

controlling feeding practices could potentially be seen as a determinant influencing eating 

“breakfast” by boys. In terms of physical activity, the present study showed that mothers and 

fathers who reported doing physical activity twice and/or more days per week, was associated 

with healthful behaviours (higher odds of consuming “fruits and vegetables” options) by boys 
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and girls at 2-3, 6-7 and 8-9 years (chapter 5). This association is consistent with previous 

research findings (Klonaridou et al., 2006) (Pearson et al., 2009b), indicating that mothers and 

fathers who have healthy lifestyles, including more physical activity and exercise, may lead to 

the higher odds of children consuming fruits and vegetables. Fathers who reported doing 

physical activity one or more days per week were more likely to have boys at 2-3 years 

following healthful behaviours (“breakfast”), whereas mothers who reported doing physical 

activity three or more days per week were less likely to have girls at 4-5 years follow healthy 

behaviours (“breakfast”) (chapter 8). The basis for such an association seems unclear, however, 

previous research has indicated that fathers are more involved in the daily physical activity of 

their children than mothers are, and consequently, they enhance children’s behaviour and well-

being (Cheadle et al., 2010). The association, therefore, assumes that fathers’ involvement in 

regular and vigorous physical activity may be associated with the higher odds of eating 

“breakfast”. The underlying reason could also be that although mothers do daily or regular 

physical activity, they might have no time for or are too tired for preparing “breakfast” at home 

(Berge et al., 2011). It is also important to note that the determinants of dietary behaviours such 

a breakfast consumption may differ according to gender.   

    

Cross-lag associations between psychosocial attributes and health behaviours 

 

The results on whether psychosocial determinants can predict changes in health behaviours over 

time are clearly stated. In terms of socio-cultural environment, the present study observed a 

significant impact of the presence of biological mothers in the home on changes in health 

behaviours of children over a two year period. Findings suggest that the presence of biological 

mothers in the home at 4-5 years of age may be seen as a determinant influencing “fruits and 

vegetables” option intake in girls two years later at 6-7 years (chapter 5). Biological mothers 

may have a positive influence upon their children’s home environment over time with healthy 

food choices. One explanation is that biological mothers may provide a stable family 

environment that indirectly influences “fruits and vegetables” intake. The present findings also 

contribute new evidence to the importance of permissive mothers at 4-5 years as a potential 

factor promoting healthy behaviours (higher odds of consuming “fruits and vegetables” options) 

in boys and girls two years later at 6-7 years (chapter 5). These findings were consistent with a 

previous longitudinal study, which indicated a positive association between permissive parental 

style and fruit and vegetable intake among girls over a five year period (Berge et al., 2010). One 

explanation might be that permissive parenting characterised by high warmth and caring 

(Patrick and Nicklas, 2005), may indirectly influence “fruits and vegetables” options. 

Authoritative mothers and fathers at 4-5 years were more likely to have boys and girls following 

healthy behaviors (higher odds of consuming “fruits and vegetables” options) two and four 

years later at 6-7 and 8-9 years (chapter 5). Children raised by an authoritative parenting style 
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have previously been found to be more likely to have healthy food choices and lower BMIs 

(Kremers et al., 2003) (Hubbs-Tait et al., 2008) (De Bourdeaudhuij et al., 2009) (Sleddens et al., 

2012). The degree of low support that parents were reported to provide to fathers at 2-3 years 

may produce the effect of reducing healthy behaviours (lower odds of consuming “fruits and 

vegetables” options) two years later at 4-5 years (chapter 5). Fathers who received low support 

from their own parents with regard to their children’s diet may produce negative emotional 

regulation on children. This may put too much pressure on fathers to make the right choice for 

their child’s diets (Roberts and Pettigrew, 2010a). In terms of parental stress, the present 

findings showed that high levels of stressful life events among fathers at 2-3 years was 

associated with reduced health behaviours (lower odds of consuming “fruits and vegetables” 

options) in girls two years later at 4-5 years (chapter 5). One explanation might be related to the 

environment and the socio-economic stress on parents to provide adequate food and resources 

for themselves and for their children (McCurdy et al., 2010). Looking at family food insecurity, 

boys from family food insecure households at 6-7 years showed negative associations with 

health behaviours (“breakfast”) two years later at 8-9 years (chapter 8). Previous research 

evidence indicated that children in families with food insecurity had more restricted access to 

eating breakfast (Khan et al., 2011).  

 

Socioeconomic factors, particularly mothers’ level of education are another concern. The 

present study showed that children of mothers having high levels of education at 4-5 years were 

positively associated with the change in health behaviours (higher odds of consuming “fruits 

and vegetables” options) two years later at 6-7 years (chapter 5). These findings were consistent 

with previous longitudinal findings, which indicated that fruit and vegetable intake decreased 

among children of parents with a low education levels, and increased among those whose 

parents who had a high level of education over 7 years period (Hilsen et al., 2011). 

  

Physiological factors, particularly obese mothers, have a significant impact on changes in health 

behaviours of children over a two year period. The present findings suggest that children of 

obese mothers at 2-3 years were negatively associated with the change in health behaviours 

(lower odds of eating “breakfast”) in girls two years later at 4-5 years (chapter 8). The 

underlying reason could be as irregular consumption of breakfast predominantly appeared 

among girls and overweight mothers (Sekine et al., 2001). Previous studies have indicated 

children of obese parents are more likely to become obese (Johannsen et al., 2006) (Thibault et 

al., 2010). The underlying processes of this familiar inheritance are no doubt more complex than 

analysis of the LSAC dataset can elucidate. However, this association does show at least one 

dietary attribute that could be affected by parents being obese.     
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The present findings also examined other physiological factors associated with changes in 

health behaviours (“fruits and vegetables” options intake) over time. Overweight children at 4-5 

years were associated with changes in health behaviours (higher odds of consuming “fruits and 

vegetables” options) in boys four years later at 8-9 years (chapter 5). The underlying reason for 

this seems unclear. It might be the case that parents are concerned with providing a balanced 

and healthful diet for their obese/overweight children (Natsiopoulou et al., 2007a). The present 

study also found that fathers’ involvement in regular and vigorous physical activity one day per 

week at 2-3 years were associated with changes in health behaviours (higher odds of consuming 

“fruits and vegetables” options) in boys two years later at 4-5 years (chapter 5). The underlying 

mechanism for this association remains unclear.  One explanation is that parents who are 

physically active may provide positive role models of healthy food choices to their children 

(Sallis et al., 2000). Alternatively, this could be a case of over-reporting of fruit and vegetable 

intake, as has been observed previously (Lytle et al., 2006).  

  

9.1.2 Psychosocial determinants of aggregate health risk behaviour patterns 

 

Cross-sectional within age groups 

The main findings of the present study showed unclear association between personal 

determinants and health risk behaviours (“takeaway meals” or “high fat snacks” options intake). 

Children’s low social emotional competencies showed positive associations with health risk 

behaviours (higher odds of consuming “takeaway meals” options) in boys and girls at 4-5 and 6-

7 years, and (higher odds of consuming “high fat snacks” options) in girls at 2-3 years and 6-7 

years (chapter 6). Previous evidence indicated that negative emotion is associated with 

increased motivation to eat snack and fast food and irregular eating habits in children (McClain 

et al., 2011). One explanation for these associations may be that children desire to eat these 

foods in reaction to negative emotional situations such as parents experiencing stressful life 

events. Another explanation might be related to the hypothesis that TV watching is linked with 

a strong negative emotional state (Snoek et al., 2006). In the present study, negative self-

efficacy among children as reported by grandparents showed positive associations with health 

risk behaviours (higher odds of consuming “takeaway meals” options) in girls at 2-3 and 4-5 

years (chapter 6). Although no previous studies have reported this association per se, 

grandparents may foster or enhance children’s self-efficacy in effective decision making. 

Grandparents feel they can influence children’s self-efficacy when they interact with their 

grandchildren and have a good relationship with parents (Singh and Udainiya, 2009). 

Grandparents with high self-efficacious thoughts can play an important role in their 

grandchildren’s lives, especially in enabling them to make healthy choices (King and Elder, 

1998). 
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Family home entertainment environments, particularly in relation to watching TV/video more 

frequently, were positively associated with promoting health risk behaviours (higher odds of 

consuming “takeaway meals” and “high fat snacks” options) in boys and girls at all ages 

(chapter 6). Television watching among children is positively associated with eating more 

snacks and fast foods (Matheson et al., 2004) (Halford et al., 2004) (Carter, 2006). The high 

consumption of “takeaway meals” and “high fat snacks” options may be related to energy dense 

foods being the most commonly advertised foods on children’s television programs 

(Borzekowski and Robinson, 2001) (Carter, 2006). The present study also showed that using a 

computer for more than one hour on weekdays and on the weekend was associated with 

promoting health risk behaviours (higher odds of consuming “takeaway meals” and “high fat 

snacks” options) in boys and girls at 6-7 and 8-9 years (chapter 6). The underlying reason for 

this seems unclear, but previous scientific research found that excessive weekday recreational 

computer use is positively associated with high fat and energy foods (Shi and Mao, 2010) 

(Holsten et al., 2012). It might be that children exhibit snack and fast foods preference when 

unsupervised by parents or maybe parents gave permission to consume these foods while 

children on computer (Holsten et al., 2012). It also might be the case that children who have a 

low physical activity level are more likely to enjoy computer use (Salmon et al., 2005a), which 

thereby may increase the consumption of “takeaway meals” and “high fat snacks” options in 

boys and girls. In contrast, the present findings, after being adjusted for demographic status, 

suggest that having family rules about watching TV was associated with reducing health risk 

behaviours (lower odds of consuming “takeaway meals” and “high fat snacks” options) among 

boys and girls at 6-7 and 8-9 years (chapter 6).   

 

The socio-cultural environment was also found to be associated with health risk behaviours 

(“takeaway meals” or “high fat snacks” options intake) in boys and girls. Looking at family 

structure, the presence of biological fathers in the home showed an association with promoting 

health risk behaviours (higher odds of consuming “takeaway meals” and “high fat snacks” 

options) in boys at 2-3 and 8-9 years (chapter 6). Although no underlying mechanism for this 

has yet been identified in the scholarly literature, Sanchirico and Jablonka, (2000) have 

suggested that children who live with biological parents may experience a mixture of emotions 

including fear, sadness, loss, depression, excitement and anger (Sanchirico and Jablonka, 2000). 

Children’s perceptions of overeating energy-dense foods and negative emotional feelings are 

related to the biological parent’s restriction of these foods (Fisher and Birch, 2000). It seems a 

fruitful approach to explore mechanisms addressing relationships between biological fathers and 

boys in order provide key information in terms of strategies aimed at reducing intake of 

“takeaway meals” and “high fat snacks” options. The presence of an elder sister in the home 

was associated with promoting health risk behaviours (higher odds of consuming “takeaway 

meals” options) among boys and girls at 4-5 years (chapter 6). One proposed explanation for 
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this is that older siblings may introduce children to food in the household, which models 

interaction between them when it comes to making food choices (North and Emmett, 2000) 

(Klunklin and Channoonmuang, 2006) (Salvy et al., 2007b). Siblings may also share similar 

patterns of food consumption (Pliner and Pelchat, 1986). Previous evidence has generally 

indicated that spending time with friends is associated with increasing the upper limits of eating 

more energy-dense food (Herman et al., 2003). This is consistent with the present findings, 

suggesting that spending time daily with friends was associated with promoting health risk 

behaviours (higher odds of consuming “takeaway meals” options) in boys and girls at 2-3 and 8-

9 years (chapter 6). One proposed explanation might be that girls display a positive attitude 

towards eating foods in the presence of their friends, thereby female friends influence each 

others’ eating-related behaviours (Huon et al., 2000) (Huon and Walton, 2000). The present 

findings, after adjusting for demographic status, revealed a positive association between 

spending time daily with parents, and health risk behaviours (higher odds of consuming 

“takeaway meals” options) in boys at 2-3 years, and (higher odds of consuming “high fat 

snacks” options) in girls at 2-3 years (chapter 6). The present findings also indicated that after 

adjusting for demographic variables, spending time daily with a partner/spouse was associated 

with promoting health risk behaviours (higher odds of consuming “takeaway meals” options) in 

boys and girls at 2-3 years (chapter 6). No specific research work has investigated the 

association per se. Previous research investigating parent-child interactions and partner-child 

interactions indicated that involvement in children’s lives and work status, were considered to 

be determinants of parent and partner time spent caring for children (Lamb, 2004) (Baxter and 

Hayes, 2007). After further statistical analysis adjusting for demographic status and parental 

involvement in children’s lives and work status, findings showed that boys and girls of fathers 

who work full-time and are involved daily in their children’s lives, had higher odds of 

consuming “takeaway meals” and “high fat snacks” options. Findings also showed that 

spending time daily with mothers’ partners/spouses (fathers) who work full-time and were 

involved daily in the lives of children, were more likely to have girls rather than boys who 

consumed “takeaway meals” options. The present findings indicated positive association 

between spending less time with other family members and health risk behaviours (higher odds 

of consuming “takeaway meals” options) in girls at 4-5 and 6-7 years (chapter 6). The 

association might be related to the presence of grandfathers in the home and spending less time 

with grandparents. The present findings indicated that the presence of grandfathers in the home 

was associated with higher odds of girls consuming “takeaway meals” options. The present 

findings also revealed an association between spending less time with grandparents and higher 

odds of consuming “takeaway meals” options among girls at 8-9 years. No clear conclusions 

emerge from these seemingly disparate associations other than the general observation that 

variations in. Family environment and structure seem to associate with variations in different 

behaviour. Part of the difficulty in drawing specific conclusions is that an apparently simple 
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measure such as the presence of grandparents in the home could reflect a high family structure 

on, alternatively, a response to family breakdown possibilities.    

 

Despite these, the present findings observed a negative association between family structure and 

health risk behaviours (“takeaway meals” options intake) in boys and girls. Spending time daily 

with mothers showed negative associations with health risk behaviours (lower odds of 

consuming “takeaway meals” options) in boys and girls at 2-3, 6-7 and 8-9 years (chapter 6). 

Other research work has confirmed these findings, indicating that spending time with mothers 

was negatively associated with intake of unhealthy snacks and dessert foods in children (Salvy 

et al., 2011). One proposed explanation for this may be that mothers monitor their children’s 

unhealthy food choices (Klesges et al., 1991b).  

  

Parenting practice was found to be a significant determinant of children’s health risk behaviours 

(“takeaway meals” or “high fat snacks” options intake) in boys and girls. The present findings 

indicated that father’s low self-efficacy was associated with promoting health risk behaviours 

(higher odds of consuming “high fat snacks” options) in girls at 2-3 years (chapter 6). Previous 

evidence indicated that low parental self-efficacy limits the strategies available to parents to 

promote healthy food choices for their children (Spence et al., 2010). In contrast, some 

parenting practice variables have negative associations with health risk behaviours (“takeaway 

meals” or “high fat snacks” options intake). For example, the present study found that mothers 

monitoring their children’s lifestyle activities were associated with reducing health risk 

behaviours (lower odds of consuming “takeaway meals” options) in boys and girls at 4-5 years 

(chapter 6). This supports the fact that when parents monitored consumption according to food 

groups, they set expectations that children would consume food from these food groups 

(Edlefsen et al., 2008). Fathers’ daily involvement with children in lifestyle activities was 

associated with reducing health risk behaviours (lower odds of consuming “takeaway meals” 

options) in boys at 6-7 years (chapter 6). The results concur with previous results by Caballero 

et al. (2003), indicating that parental involvement with children in lifestyle activities is 

associated with the decreased consumption of fatty, sugary and/or salty food among children 

(Caballero et al., 2003). In the present findings, parental modelling of lifestyle activities showed 

negative association with health risk behaviours (lower odds of consuming “takeaway meals” 

options) in boys and girls at 2-3 years, and also (lower odds of consuming “high fat snacks” 

options) in girls at 8-9 years (chapter 6). One proposed explanation for this is that parents who 

displayed healthy lifestyle activities (e.g. attending a sporting event in which the child was not a 

player, playing at the playground or swimming pool) may establish some of the healthier food 

choices. It is therefore significant to conduct more thorough investigations to confirm 

associations between parenting practice variables and children’s health risk behaviours 

(“takeaway meals” or “high fat snacks” options intake) through future research studies. These 
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associations may have a broader social context in terms of providing a socioeconomic 

environment which enables parents to engage in lifestyle activities.  

 

Certain styles of parenting were found to be significant factors in promoting health risk 

behaviours (“takeaway meals or “high fat snacks” option intake). For example, high levels of 

control over children’s behaviours reported by fathers and mothers showed positive associations 

with intake of “takeaway meals” or “high fat snacks” options in boys and girls at 4-5 years 

(chapter 6). This is consistent with previous research findings (Brown and Ogden, 2004) 

(Arredondo et al., 2006), indicating positive associations between high parental control over 

children’s behaviours and children’s unhealthy food intake. Parents’ use of high levels of 

control over children’s behaviours may lead to negative emotional feelings towards eating these 

foods, and therefore, may trigger overeating (Fisher and Birch, 2000). Authoritarian mothers 

showed positive association with consuming “takeaway meals” options in boys and girls at 6-7 

and 8-9 years and “high fat snacks” options in girls at 6-7 years (chapter 6). Findings also 

revealed an association between authoritarian fathers and higher odds of consuming “takeaway 

meals” and “high fat snacks” options in boys at 4-5, 6-7 and 8-9 years (chapter 6). Authoritarian 

parents tend to promote less healthy eating habits in their children, despite the good intentions 

they may have (Patrick et al., 2005). Authoritarian parents exert control over their children’s 

feeding practices by pressuring or restricting them from eating certain amounts of foods. This 

may lead children to becoming concerned about eating those particular types of food (Birch and 

Fisher, 2000) (Musher-Eizenman et al., 2007). Permissiveness in fathers was associated with 

higher odds of consuming “high fat snacks” options in boys at 6-7 years. This association may 

be related to fact that parents who exhibited a permissive style may have lower monitoring of 

children’s unhealthy food intake, which may result in increased consumption of these foods 

(Vereecken et al., 2004a) (Hoerr et al., 2009) (Vereecken et al., 2009). Parents who exhibit a 

permissive parenting style display low levels of demand and control and high levels of warmth, 

and perhaps more freedom of food choices (Patrick and Nicklas, 2005). This means that 

permissive fathers may allow their boys to eat and choose whatever quantities they want from 

“high fat snacks” options. 

Some types of social support, including the support of parents, partner/spouse and friends, 

provided to mothers and fathers, were associated with promoting health risk behaviours 

(“takeaway meals” or “high fat snacks” option intake) among boys and girls. Mothers who 

reported high support from their own parents to raise their children were associated with higher 

odds of girls at 2-3 years consuming “high fat snacks” options (chapter 6). Only a small number 

of studies have looked at the potential role of grandparents in affecting diet intake, with level of 

education and food insecurity being prominent (Serrano and Henderson, 2004) (Chen and Liu, 

2012). The LSAC dataset does not provide attributes which could provide insight these previous 

behaviours. Fathers who reported high support from their own parents to raise their children 
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were more likely to have girls at 6-7 and 8-9 years with a pattern of consuming “high fat 

snacks” options (chapter 6). One explanation could be what the findings also indicated, that 

fathers who spent time daily with their parents, have girls with a greater consumption of “high 

fat snacks” options. It seems that fathers and their parents, and fathers and their girls, who spend 

time together daily developed interpersonal relationships, which may determine the higher 

intake of “high fat snacks” options. The present findings also showed that low support given to 

mothers by their partners/spouses (fathers) to raise their children was associated with higher 

odds of consuming “takeaway meals” options in boys at 2-3 years (chapter 6). The underlying 

reason is unclear, though previous studies have documented convincingly that parental stress, 

work status and parental involvement as covariates of social support from partners/spouses to 

raise children (O’Laughlin and Bischoff, 2005) (Mitchell and Cabrera, 2009). Findings 

indicated that fathers’ work status and fathers’ involvement in children’s’ lives were highly 

associated with higher odds of boys’ “takeaway meals” option intake.  

 

Other socio-cultural environment factors, particularly parental stressful life events, parental 

fruits and vegetables consumption and food insecurity were also found to be associated with 

health risk behaviours (“takeaway meals” or “high fat snacks” option intake) in boy and girls. 

Consistent with previous findings (Zellner et al., 2006) (Habhab et al., 2009), the current 

findings revealed positive association between mothers who reported highly stressful life events 

and health risk behaviours (higher odds of consuming “takeaway meals” options) in girls at 4-5 

years, and (higher odds of consuming “high fat snacks” options) in boys at 6-7 years (chapter 

6). Research evidence has revealed that parental stress influences children’s consumption of 

high calorie energy-dense foods (Oliver and Wardle, 1999) (Oliver et al., 2000). The degree to 

which fathers reported eating one or more servings of fruits and vegetables per day showed 

negative associations with health risk behaviours (lower odds of consuming “takeaway meals” 

options) by boys and girls at 4-5 years, and (lower odds of consuming “high fat snacks” options) 

by girls at 6-7 and 8-9 years (chapter 6). The association was also indicated between mothers 

who reported eating two servings of fruit per day and lower odds of consuming “takeaway 

meals” options by boys at 2-3 and 4-5 years. The association per se has not been reported 

elsewhere, but it could reflect a positive home environment characterised by the increased 

availability of fruits and vegetables. Parents who consume fruits and vegetables at home make 

healthy foods readily available (Campbell and Crawford, 2001), which may reduce children’s 

“takeaway meals” and “high fat snacks” options intake. In terms of family food insecurity, 

families who experience food insecurity were associated with promoting health risk behaviours 

(higher odds of consuming “high fat snack” options) by girls at 4-5 years (chapter 6). These 

findings were consistent with previous findings, revealing a positive association between 

families who experience food insecurity and unhealthy food intake patterns in children such as 

sweets and fried foods (Rosas et al., 2009) (Pilgrim et al., 2011). This association might be 
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related to the low cost of these foods, and also because they are more affordable than foods 

consistent with a healthy food consumption pattern (Drewnowski and Darmon, 2005).      

  

Socioeconomic factors are another aspect to consider. For example, high levels of education of 

mothers and fathers were associated with reducing health risk behaviours (lower odds of 

consuming “takeaway meals” or “high fat snacks” options) in boys and girls at 4-5, 6-7 and 8-9 

years (chapter 6). Conversely, low levels of education of mothers and fathers were associated 

with promoting health risk behaviours (higher odds of consuming “takeaway meals” or “high fat 

snacks” options) in boys and girls at 6-7 years (chapter 6). Other research evidence confirms 

this association, and suggests that levels of parental education is regarded as a strong 

determinant of parents’ better knowledge and understanding of children’s food choices (Kroller 

and Warschburger, 2009) (Jones et al., 2010). Looking at income levels, the present findings 

indicated that fathers’ low-income was associated with promoting health risk behaviours (higher 

odds of consuming “takeaway meals” options) by girls at 2-3 years. Likewise, mothers’ low-

income was associated with promoting health risk behaviours (higher odds of consuming “high 

fat snacks” options) by boys and girls at 4-5 years (chapter 6). These findings are consistent 

with previous research work (Xie et al., 2003) (Aranceta et al., 2003) (Hendricks et al., 2006) 

(Kant and Graubard, 2007) (Larson et al., 2008). The association observed might be related to 

the price of these foods, as high-energy dense foods are often less expensive (Drewnowski and 

Darmon, 2005). In the present study, high-income mothers showed negative association with 

health risk behaviours (lower odds of consuming “high fat snacks” options) by boys at 6-7 years 

(chapter 6). The basis for the association was unclear, and inconsistent with other studies 

(Bowman et al., 2004) (Ambler, 2006), but it may be the case that mothers with high-income 

levels may be able to exercise greater choice to spend money in purchasing healthy rather than 

unhealthy foods, and thereby reduce consumption of “high fat snacks” options. Health risk 

behaviours are also attributable to the consequences of parental work status. Mothers working 

full-time showed an association with higher odds of consuming “takeaway meals” options by 

boys and girls at 2-3 and 4-5 years, and also between fathers working full-time and higher odds 

of consuming “high fat snacks” option by boys at 4-5 years (chapter 6). One proposed 

explanation might be related to previous findings that mothers working full-time are more 

dependent upon food prepared outside of the home (Crepinsek and Burstein, 2007). Another 

explanation might be related to previous findings that fathers working full-time spend a greater 

proportion of the household budget buying food from outside the home (Ziol-Guest et al., 

2006). The present findings also showed that non-working mothers were associated with higher 

odds of consuming “takeaway meals” options by girls at 2-3 years (chapter 6). The underlying 

reason is unclear, but previous research work has shown that non-working mothers have less 

knowledge and awareness about nutrition recommendations for healthy eating compared with 

working mothers (Crepinsek and Burstein, 2004).  
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Physiological factors are showed a significant aspect associated with health risk behaviours 

(“takeaway meals” or “high fat snacks” option intake) in boys and girls. For example, obese 

girls and boys at 2-3 years were associated with higher odds of consuming “takeaway meals” 

options, and also overweight girls at 8-9 years were associated with higher odds of consuming 

“takeaway meals” options. The association might be related to previous findings that obese and 

overweight children find fast food, savoury snacks and energy-dense food more reinforcing and 

consequently they consume more of these foods than do non-overweight/obese children 

(Temple et al., 2008). Overweight/obese mothers were associated with higher odds of 

consuming “takeaway meals” or “high fat snack” option, and also overweight/obese fathers 

were associated with higher odds of consuming “takeaway meals” options by boys and girls 2-3, 

4-5, 6-7 and 8-9 (chapter 6). One proposed explanation for this is that overweight/obese mothers 

and fathers may themselves follow unhealthy eating patterns, which have negative 

consequences for the quality of children's diets (Fisk et al., 2011). Fathers who reported doing 

physical activity one day per week was associated with lower odds of consuming “takeaway 

meals” or “high fat snacks” options by boys at 4-5 years. Furthermore, mothers who reported 

doing physical activity once, twice and three or more days per week was associated with lower 

odds of consuming “takeaway meals” or “high fat snacks” options by girls at 4-5 years (chapter 

6). It might be that parents who frequently engage in physical activity are highly health 

conscious and are more likely to make healthy food choices, including regular physical activity 

and patterns of healthy food intake (Bellisle, 1999). Parents who are physically active are more 

likely to consume healthy diets, and less likely to have an unhealthy eating pattern which 

includes consumption of fast foods and sweets (Brodeny et al., 2001). Such parents may 

encourage their children to do the same (Pearson et al., 2009b).  

 

Cross-lag associations between psychosocial attributes and health risk behaviours 

 

The study findings examined factors associated with changes in health risk behaviours 

(“takeaway meals” or “high fat snacks” option intake) in boys and girls over time. The first 

issue examined concerns personal determinants which include perceived low social emotional 

competencies. Boys who were perceived to have low emotional competencies at 4-5 years were 

more likely to consume “takeaway meals” options four years later at 8-9 years (chapter 6). Also 

boys who were perceived to have low emotional competencies at 2-3 years were more likely to 

consume “high fat snacks” options two years later at 4-5 years (chapter 6). The underlying basis 

is unclear. Negative emotions may be associated with parental stressful life events (Michels et 

al., 2012), or can be related to TV watching which is linked with a strong negative emotional 

state (Snoek et al., 2006). This may indirectly influence “takeaway meals” and “high fat snacks” 

options intake over time. With regards to the family home entertainment environment, the 

findings demonstrated that boys and girls at 2-3 years who watched TV/video for three or more 
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hours per day on weekdays and on weekends were more likely to consume “high fat snacks” 

options two years later at 4-5 years (chapter 6). Watching TV/video three or more hours per day 

on weekdays and on weekends at 4-5 years among boys and girls was also positively associated 

with “high fat snacks” options intake four years later at 8-9 years (chapter 6). This indicates that 

TV watching may be a determinant of increased energy-dense food consumption over time. It 

has been suggested previously that removing televisions from children’s bedrooms, limiting 

television viewing on the weekends, and not allowing television watching during meals might 

be effective in reducing consumption of high energy dense foods (Van Zutphen et al., 2007) 

(Dennison and Edmunds, 2008).  

 

In terms of socio-cultural factors, the presence of a younger sister in the home at 4-5 years was 

associated with higher odds of consuming “high fat snacks” options four years later at 8-9 years. 

One proposed explanation is that children shared similarities eating with their siblings (Salvy et 

al., 2008b), may lead to increase “high fat snacks” options intake. Spending time daily with 

friends at 4-5 years may promote “high fat snacks” option intake in girls two years later at 6-7 

years (chapter 6). Spending time daily with friends may extend the duration of meals (De 

Castro, 1990), and may generally facilitate eating “high fat snacks” options. The present 

findings also indicated that spending time daily with other family members at 4-5 years showed 

negative association with “takeaway meals” option intake in girls two years later at 6-7 years 

(chapter 6). The association might be related to the presence of grandmothers in the home. 

Grandparents may come from an environment where diet is nutritious, and therefore, perceive 

food differently from others (Pallan et al., 2012). It also might be the case that children respect 

grandparents more highly than other people in the household, and because of this, they are more 

likely to pay attention to their guidance about food and model their own behaviour on that of 

their grandparents (Fila and Smith, 2006). Permissiveness among mothers at 4-5 years was 

associated with higher odds of consuming “takeaway meals” options two years later at 6-7 

years. Parents who exhibit a permissive feeding style, practice low monitoring of children’s 

unhealthy food intake, leading to an inability to self-regulate their eating (Blissett and Haycraft, 

2008). Another aspect by which it is thought that children’s “high fat snacks” options intake is 

promoted is through social support. The present findings suggest that for fathers who reported 

high levels of support from their own parents to raise their children at 2-3 years, that support 

may have the ultimate outcome of promoting “high fat snacks” option intake by boys two years 

later at 4-5 years (chapter 6). Grandparents may live in low-income households or have low 

education levels, and thereby may support unhealthy eating choices (Serrano and Henderson, 

2004) (Chen and Liu, 2012). Another explanation for this is likely related to misunderstanding 

between fathers and their parents to make recommended daily food serving suggestions. It 

might be the case that nutritional recommendations are understood differently by grandparents 

and parents (Jingxiong et al., 2007). The degree to which mothers reported eating one, two and 
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three or more servings of fruits and vegetables per day at 4-5 years showed negative 

associations with intake of “takeaway meals” options among boys and girls two and four years 

later at 6-7 and 8-9 years (chapter 6). It might be the reason that fathers who frequently consume 

fruits and vegetables act as models of fruits and vegetables, thereby may reduce unhealthy foods 

among boys and girls over time.  

  

Socioeconomic factors, particularly mother’s and father’s income level and mother’s work 

status are other issues of concern. Low income among fathers at 4-5 years was associated with 

higher odds of boys consuming “high fat snacks” options two years later at 6-7 years (chapter 

6). One explanation for this may be related to the price of these foods. The cost of energy-dense 

foods is usually less than healthy foods (Monsivais and Drewnowski, 2007). Children of low-

income parents consume low cost foods to maximise energy intakes (Drewnowski and Specter, 

2004). The present findings also suggest that high-income mothers at 4-5 years were associated 

with higher odds of boys and girls consuming “high fat snacks” options four years later at 8-9 

years (chapter 6). These findings are consistent with previous longitudinal findings, indicating 

that children from high-income parents were more likely to consume snack foods than the 

children from the low-income parents (Liu et al., 2006) (Wang et al., 2008). High income 

parents may have more choices when purchasing food, and be able to spend money in 

purchasing unhealthy foods (Frensh et al., 2010). In terms of parental work status, mothers 

working full-time at 2-3 years were associated with higher odds of consuming “takeaway 

meals” options by boys and girls two years later at 4-5 years (chapter 6). For full-time working 

mothers, it would be difficult to meet nutritional needs and prepare foods for their children. One 

common assumption is that mothers are more likely to spend more time on full time 

employment when their children are older (Baxter, 2009). The lag effect could be explained as 

working mothers may not have time to spend in preparing foods for their children (Crepinsek 

and Burstein, 2007), thereby they may purchase less nutritious prepared foods. 

 

The main findings also indicated that physiological factors, including children and parental BMI 

are associated with higher “high fat snacks” options intake over time. Overweight/obese boys 

and girls at 4-5 years may find food more reinforcing, and therefore, consumed more “high fat 

snacks” options two and four years later at 6-7 and 8-9 years (chapter 6). Overweight fathers at 

4-5 years were associated with higher odds of girls consuming “high fat snacks” option two 

years later at 6-7 years, which may result in an increase in calorie intake over time (chapter 6). 

One proposed explanation is that children model their overweight/obese parents’ unhealthy food 

choices (Caprio et al., 2008), which may contribute to increase children consumption of “high 

fat snacks” options. In contrast, the present findings indicated that mothers’ and fathers’ 

involvement in regular and vigorous physical activity at 2-3 years may help to reduce the 

consumption of “takeaway meals” or “high fat snacks” options boys and girls two years later at 
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4-5 years. The mechanism underlying this association is unclear. The present study assumed 

that mothers’ and fathers’ involvement in regular and vigorous physical activity may practice 

healthy behaviors including eating healthy foods, which may reduce “takeaway meals” options 

over time.   

  

9.1.3 Persistence over time in dietary patterns, milk and breakfast consumption  

 

The results from kappa analysis of agreement showed a fair to moderate stable persistent “fruits 

and vegetables” pattern in both cohorts (chapter 5). Fair to moderate stability of fruit intake 

among children was also indicated in previous studies (Vejrup et al., 2008) (Patterson et al., 

2009) (Oellingrath et al., 2010). Similar fair to moderate stable persistent findings were also 

found for “takeaway meals” and “high fat snacks” patterns (chapter 6). These findings were 

consistent with previous findings, indicating slight to moderate stability of snack and fast food 

intake among children (Fisher and Birch, 2002) (Northstone and Emmett, 2008) (Northstone 

and Emmett, 2010) (Oellingrath et al., 2010). The phenomenon of particular interest in the 

present study is that the highest proportion of persistent stability was seen for the intake of 

“high fat snacks” options in boys and girls in the B cohort over a two year period (chapter 6). 

Young children’s unhealthy eating habits are shaped by food parents or availability of energy 

dense foods at home (Birch and Davison, 2001). In contrast, the present findings drawn from 

Kappa analysis indicated a poor to fair stable persistent “full cream milk products” and “skim 

milk products” options in both cohorts (chapter 7). This low stability reflects a shift from full 

cream milk consumption during younger years to skim milk products over time, which is 

consistent with the most recent Australian dietary guidelines (Ausgov, 2013). Since saturated fat 

is found to be in higher concentrations in whole milk than in skim milk (Alberti et al., 2010), it 

is worthwhile to consider carefully in early childhood.  

 

Results drawn from McNemar's chi-square tests showed that more girls at 2-3 years tend to skip 

breakfast than boys two years later at 4-5 years (chapter 8). These findings concur with previous 

findings indicated that girls tend to skip breakfast more often than boys over time (Berkey et al., 

2003a) (Timlin et al., 2008) (O'Dea and Wagstaff, 2011).  

9.2  LIMITATIONS OF THE STUDY 

  

There were several limitations that should be recognized when interpreting the findings of the 

present study.  

 

A major limitation of the present study related to statistical analysis of the data. First, data 

analysed through exploratory factor analysis in the present study provided a clear insight into 
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grouping together correlated food items to identify three sets of dietary patterns. However, using 

exploratory factor analysis to identify food patterns might be affected by subjective analytic 

decisions, including the labelling of food patterns, the number of food patterns identified, and 

the statistical analysis techniques applied (Paradis et al., 2006). Due to limited use of sensitivity 

analysis in SPSS, exploratory factor analysis is suggested to examine whether subjective 

analytic decisions affect the reproducibility and robustness of the findings (Hu, 2002). Although 

the decision on labelling of food patterns conforms to a certain extent to the nature of the foods 

loading highly in each wave cohort, some of the food items did not load significantly on the 

appropriate food pattern. For example, at younger ages (2-3 years) and at older ages (4-5 years), 

“potato chips/savoury snacks” was loading highly in the “takeaway meals” pattern. It is well 

known that potato chips/savoury snacks is an important item of snack food in Australian 

markets, that often contain high fat and energy (kilojoules) (Chapman et al., 2006). Therefore, 

would be expected to highly loaded in the “high fat snack” pattern. An explanation for this 

could be that children at the early years age group may have been largely dependent on their 

parents for what foods were available at home (Scaglioni et al., 2008). Therefore, it appears that, 

“potato chips/savoury snacks” may occupy a large part of the Australian children’s takeaway 

foods. “Soft drink/cordial, not diet” follows the same pattern as “potato chips/savoury snacks”. 

At younger ages, it was loaded highly in the “takeaway meals” pattern. The underlying reason 

for this could be that soft drinks usually accompany fast food/takeaway meal consumption for 

Australian children in all age groups (Denney-Wilson et al., 2009) (Innes-Hughes et al., 2011). 

On the other hand, “Soft drink/cordial, not diet” was loading highly in the “high fat snacks” 

pattern at older ages (K cohort). This is consistent with the fact that snack food including sugar-

sweetened soft drinks are consumed by more than one-quarter of Australian older children 9 to 

16 years of age (Rangan et al., 2011). These aspects may cause biased estimation of true 

relationships between psychosocial determinants and dietary patterns derived from exploratory 

factor analysis.     

 

Another limitation is related to the issue of confounding factors. In the present study, the 

inclusion of confounding factors in the adjustment process may cause a key bias in identifying 

causal effects. To assess the presence of biological fathers in the home as an independent 

variable influencing children’s “fruits and vegetables” consumption pattern, for example, it is 

important to account for the possibility that children did not consume “fruits and vegetables” 

options when biological fathers were present in the home. To achieve this, measures of the 

number of people in the household and number of study siblings may be used for adjustment. 

This causes a critical problem as no measure of confounding variables is assessed without error 

(Rothman and Greenland, 1998). The inclusion of confounding may cause a bias due to many 

reasons such as mismeasurement of study variables and statistical control for other known or 

plausible risk factors as confounding factors (Rothman, 2002) (Christenfeld et al., 2004). 
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Furthermore, there are many possible ways of measuring confounding variables for adjustment, 

and this is considered a limitation of the present study. For example, to assess whether watching 

TV on weekdays or on the weekend has an influence on children’s “takeaway meals” 

consumption, it assumes that socioeconomic status variables such as parental education and 

income level are considered to be confounding variables. On the other hand, the present study 

adjusted the relationship for only the demographic variables. It would be suggested that such a 

study include variables such as socioeconomic status (parental education and income level) as 

confounding factors. Previous studies indicate a more accurate description of the relationship 

between psychosocial determinants and children’s food choices is activated when 

socioeconomic status was taken into account as a potential confounding factor (Barr-Anderson 

et al., 2009) (Sleddens et al., 2010) (Taylor et al., 2011) (McGowan et al., 2012). However, 

Caprio et al. (2008) argue that making adjustments for socioeconomic status variables would be 

very difficult and would not provide precise results because many of these variables are 

unobserved (Caprio et al., 2008). In the present study, therefore, this may cause a bias to obtain 

an accurate estimate of true association between psychosocial determinants and children’s food 

choices.  

 

Another limitation is that confounding factors that have been statistically adjusted but 

imperfectly assessed can also still cause a key bias (Szklo et al., 2001). In a logistic regression 

analysis, potential confounding factors were identified to ensure validity of confounding factors 

being collected. Although findings indicate a statistically significant association (P<0.05; 

P<0.01) between most of the confounding factors and the outcome variables, some confounding 

factors were nearly significant at logistic regression analysis levels (P=0.1-0.3). For example, 

findings indicate that there were no significant associations between children whose primary 

language at home is English, and “high fat snacks” consumption patterns. This produces a form 

of statistical bias even when the confounding factors are still chosen in the multivariate analysis 

level or if much is known about these confounding factors in previous evidence, then 

controlling for it may not eliminate the association between the independent variables and the 

outcome variables (Christenfeld et al., 2004). In some cases when the adjustment for 

demographic variables does not eliminate the association between psychosocial determinants 

and children’s food choices, further adjustment for unmeasured potential confounding variables 

were applied in order to eliminate the association. This may seem especially obvious when the 

independent variable lacks biological plausibility as a cause. For example, mothers who 

reported significant support from other family members, had higher odds of consuming a “fruits 

and vegetables” option per day in younger boys and older girls. The conceptual basis for this 

association is unclear, however, since previous evidence indicates that family cohesion, and 

time spent with other family members were found to be significant covariates of social support 

from other family members with better health, and social, physical and emotional well-being 
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during the childhood period (Park, 2005) (Leidy et al., 2010). Therefore, after further 

adjustment for demographic status, family cohesion, other family members, spending time with 

mothers and children spending time with grandmothers, grandfathers, cousins and uncles/aunts, 

findings suggests that the association continued to remain significant in younger boys with an 

additional 8% in the odds, and also an additional 7% in the odds in older girls. Although 

findings could eliminate the association after adjustment, this may be the cause of possible bias 

in estimating true effects (Christenfeld et al., 2004). One issue that needs to be highlighted is 

related to the dilemma that different causal explanations are possible as a result of adjustment 

for confounding factors. Christenfeld et al. (2004) argue that reducing or eliminating the 

association between independent variables and the outcome variables does not mean that 

confounding factors themselves are directly involved in the causal chain (Christenfeld et al., 

2004). Rothman (1998) argues that adjustment for confounding factors might work as a marker 

rather than work as a primary influence in the causal chain (Rothman and Greenland, 1998). In 

the present study, for example, one might falsely conclude that adjustment for controlling 

feeding practice (e.g. monitoring) is a direct influence on the association between overweight 

fathers and the higher likelihood of boys eating “breakfast”.        

 

It is possible that implausible relationships between psychosocial determinants and children’s 

food choices through cross-sectional and longitudinal analyses may produce positive or negative 

statistically significant associations simply by chance, and therefore, reflect reporting bias 

(Christenfeld et al., 2004). For example, cross-sectional findings indicate that parents who 

reported their children to have high standard of academic performance were more likely to have 

girls at 4-5 years who consume “fruits and vegetables” options more than once per day. This 

may be due to a tendency for parents reporting high knowledge in academic performance to also 

report children’s high consumption of “fruits and vegetables” options. The absence of an 

apparent plausible relationship to illustrate a putative cause (knowledge in academic 

performance) as a predictor along with confounding factors (demographic status) could emerge 

spuriously through a reporting bias for subjective outcomes like consumption of “fruits and 

vegetables” options. This may demonstrate conflicting conclusions drawn from the results.  

 

Although cross-lagged correlation analysis is considered an appropriate test to determine a 

causal relationship between two time points, the relationship in some cases can cause bias when 

factors are unobserved from the modules, or other factors are invariant (McArdle, 2009). For 

example, when results were examined longitudinally, the presence of younger and elder brothers 

and sisters in the home had no lagged effects on “fruits and vegetables” intake in younger boys 

and girls. The argument for non-causality could be explained by unobserved factors such as 

family size, family income and sibling temperaments which might have confounded the 

association per se. Since these factors are not assessed in the present study, making further 
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adjustment to determine a causal relationship was not possible. The argument against adjusting 

for socioeconomic status variables has been widely acknowledged. Socioeconomic status 

variables permeate every aspect of life and have a cumulative effect on health status. It argues 

that socioeconomic status variables would be very difficult to adjust for since many of these 

variables are unobserved (Caprio et al., 2008). In some cases even a causal relationship could 

provide a false interpretation of the results (Grimes and Schulz, 2002). 

 

Limitations are also related to the stability in dietary patterns, milk and breakfast consumption 

over time. Data based on parental reporting using a face to face interview estimating children’s 

dietary patterns, milk and breakfast consumption in the preceding 24 hours across time points 

may increase measurement error. It is suggested that using different methods of dietary 

assessment such as 24-hour dietary recall (Casagrande et al., 2007) or measuring more than one 

day of intake during different time of a year (Resnicow et al., 1998) would increase the accuracy 

of the results, and therefore provide a more accurate estimation of stability in food choices over 

time. Loss of participants within wave cohorts during initial sampling and follow-up may also 

result in errors and misinterpretation of trends, and therefore any expected trends may be 

overestimated or underestimated (Rosenberg, 2007). For example, the relatively low stability of 

“full cream milk products” and “skim milk products” intake patterns over time may have been 

related to loss of participants within wave cohorts.  

 

Another limitation may relate to the proposed model of psychosocial determinants adopted from 

the LSAC study. Although the proposed models were based on social cognitive theory to 

examine psychosocial determinants which influence children’s food choices, some constructs 

(variables) within each model may be misinterpreted or inappropriately organised. This makes it 

difficult to compare trends directly between cohorts. For example, the family structure model 

comprises two independent variables: one variable related to the child’s time spent with the 

mother, the father, and other family members, and the other related to number of people in the 

household. There are also problems defining types of family structure. Wise, (2003) defined 

family structure as parents’ relationships to children in the household such as the presence of 

biological and non-biological parents, step-parents, cohabiting parents, and single parents in the 

home (Wise and Studies, 2003). Schneider et al. (2005) argue that the influence of family 

structure could be measured inappropriately if time spent with children is not accurately 

estimated or reported (Schneider et al., 2005). There is a growing body of evidence which 

indicates that members of the “extended family” (e.g. grandparents, uncles, aunts and cousins) 

are considered part of the family structure (McDole and Limke, 2008). Another example relates 

to the family stress and food insecurity model. The model consists of two independent variables: 

one variable displayed stressful family events in the past 4 weeks, and the other displayed 

shortness of money and inability to buy food in the last 12 months. The underlying reason for 
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merging these two variables in one model is due to the fact that parental stressful life events 

may cause food insecurity and child behaviour problems (Huang et al., 2010). Weinreb et al. 

(2002) argue that children growing up in food-insecure households are more likely to have 

parents experiencing stressful life events (Weinreb et al., 2002). Therefore, the proposed models 

adopted from the LSAC study may cause a statistical bias in which there might be an error in 

choosing appropriate constructs within each model.    

    

Another limitation might be related to the collapsing of response categories (Strömberg, 1996). 

Items computed and recoded into new different response categories may affect the ability to 

detect cohort differences, and therefore, may decrease the likelihood of detecting significant 

differences. For example, the parental fruit and vegetable consumption variable was coded using 

ten response categories ranging from “0 = less than one serve per day” to “10 = ten serves per 

day”. The variable was then recoded by the researcher in this study into four new responses “0 = 

less than one serve”, “1 = one serve per day”, “2 = Two serves per day”, and “3 = Three or more 

serves per day”. Another example of this is the parental education level variable was coded 

using six response categories ranging from “1 = Postgraduate degree”, “2 = bachelor degree”, 

“3 = advanced diploma”, “4 = graduate diploma/certificate”, “5 = certificate,” and “6 = other”. 

The variable was then recoded by the researcher in this study into three new responses; “0 = 

Medium (graduate diploma/certificate, advanced diploma)”, “1 = low (other, Certificate)”, and 

“2 = high (postgraduate degree, bachelor degree)”.       

 

Data collected using short dietary questions did not contain sufficient dietary information. As 

the primary aim of LSAC was not diet/nutrition related, it is suggested that short dietary 

questions need to involve collating data from several levels of the food pyramid such as whole 

grain group (e.g. bread, cereals, rice, pasta, noodles) and meat and substitute group (e.g. meat, 

fish, poultry, eggs, nuts, legumes) to be suitable for use in large populations. This would 

provide a clearer description of the dietary intake of the children. Data collected using short 

dietary questions usually provides dietary information in the proceeding 24 hours (Rutishauser 

et al., 2001). In the present study, for example, the question asked “In the last 24 hours how 

often did the study child eat fresh fruit?” This is not an ideal standard as it did not provide 

accurate estimation for usual intake. Limited number of response categories in short dietary 

questions may affect on the validity of these questions for detecting significant differences 

between population sub-groups (Rutishauser et al., 2001). In the present study, three responses 

categories are used for short dietary questions (Not at all, once, more than once).  

Collecting data using short dietary questions provided limited information regarding 

relationships between the reported consumption of food and defined health outcomes. In the 

present study, for example, it is not assumed that children reported consumption of “fruit and 

vegetables” reflects the risk of cancer, or children’s reported consumption of “takeaway meals”, 
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“high fat snacks” and “milk groups” patterns reflect the risk CVD. A significant challenge in 

collecting data using short dietary questions is that different aspects of food groups are 

significant for different population’s health outcomes. Marks et al. (2001) indicate that no single 

food group intake can be considered as an indication of the range of health outcomes (Marks et 

al., 2001). It is suggested that future surveys include brief questions according to the objectives 

of collecting comprehensive dietary data relevant to health issues.   

 

Short dietary questions have not been developed specifically to provide direct information on 

intakes of specific nutrients such as saturated fat and some other dietary factors so there are 

significant gaps in coverage. In the present study, the questions are trying to measure the 

reported consumption of “full cream milk products” and “skim milk products” in the proceeding 

24 hours. It is well-known that for monitoring purposes, the proportion of people who usually 

consume whole (full-cream) milk has been identified as a useful indicator of saturated fat 

intake. Consequently, saturated fat intake is defined as intake of whole milk (Cleanthous and 

Thuraisingam, 2010). Based on this limitation, it is suggested that, before designing the 

questionnaire, short dietary questions need to be developed more widely to provide direct 

information on intakes of specific nutrients. 

 

LSAC noted involves loss of participants within wave cohorts during initial sampling and 

follow-up. Reasons for a loss of participants in the LSAC study includes families not 

interested/too busy, not capable/moving/overseas, refused, and were ill/died (Data User Guide 

2009). Furthermore, mothers who had not completed year 12 at school were refused from the 

study (Soloff et al., 2006). More information has also been reported in the data collection 

method (see Appendix 2). To some extent, the retention rate from wave 2 to wave 3 in the B 

cohort was in excess of 88%, and from wave 1 to wave 2 and 3 K cohort was 90%. Although 

high, even a small attrition rate can affect the results when analysing data for each wave within 

this larger population, and also when analysing data according to gender. This limitation can 

reduce the likelihood of finding significant differences, and therefore may have an impact on the 

validity of the findings. 

 

Another limitation is associated with the use of secondary data analysis in the LSAC. The major 

limitation of secondary data analysis is the lack the availability of variables within the dataset 

(Church, 2002). There are three examples that relate to this. First, particular information related 

to psychosocial variables were not collected in the Times Use Diary datasets, Medicare 

Australia datasets, household composition datasets, wave 2.5 datasets and wave 1 B cohort. 

Second, the variables of parenting style, enjoyment of physical activity, family rules on 

watching TV, using computers and parental consumption of fruits and vegetables, were not 

measured because they had not been collected at 2-3 years (B-cohort-wave 2). Similarly, in the 
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K-cohort-wave 1 (4-5 years), the measurement of family rules on watching TV, social support, 

parental modelling of lifestyle activities, parental involvement with children in lifestyle 

activities, breakfast and the “diet soft drink or cordial” item were not conducted because these 

variables had not been collected at this age group. In addition, the variable of family rules on 

watching TV at 4-5 years (B-cohort-wave 3), and the variable of parental consumption of fruits 

and vegetables when children were 6-7 years old (K-cohort-wave 2) were not measured due to 

information about these variables at the selected age groups not being available. Therefore, a 

cause and effect association is difficult to establish. Third, there was a limited number of some 

psychosocial determinant items available in the LSAC database such as socioeconomic status 

items, child lifestyle and sedentary behaviour items, parental BMI and lifestyle items and food 

insecurity items across wave cohorts. It is suggested that these limited variables should be 

included in future data collection studies in such a way that supports the large scale collection of 

psychosocial determinants that have an impact upon the food choices of children.  

  

Another limitation to using secondary data analysis is that some variables have been measured 

and categorised differently across wave cohorts, which makes it difficult to compare trends 

between cohorts directly. Different scales were applied to measure personal determinants. For 

example, for the younger cohort (B cohort-wave 2), academic performance was measured using 

parents rating items on recognising food items from Communication and Symbolic Behaviour 

Scale Developmental Profile-Infant/Toddler Checklist developed by (Wetherby and Prizant, 

2002), with responses coded 0 = No, 1 = Yes. For the younger and older cohort  (B cohort-wave 

3 and K cohort-wave 1), knowledge in academic performance was measured using both parent 

and teacher rating items on child reading and numeracy skills adopted from the National 

Longitudinal Survey of Children and Youth (Statistics Canada 2000), with responses coded 0 = 

No, 1 = Yes. For the older cohort (K cohort-wave 2 and wave 3), knowledge in academic 

performance was measured using teachers’ rating of items on progress in reading and 

mathematics from the National Longitudinal Survey of Children and Youth (Statistics Canada 

2000), with responses coded from 1 = Much worse to 5 = Much better. Knowledge and self-

efficacy in social competencies followed a similar pattern (see Method chapter). 

 

A final limitation noted includes the reliance on parents’, teachers’ and carers’ self-reported 

measures of psychosocial determinants. Although it is central as the key concepts are 

perceptions of self and children, in prospective cohort studies they might introduce some bias in 

over-reporting or underestimating of values (Hassan, 2006). This could result in reducing the 

likelihood of finding significant differences when estimating the associations with dietary 

patterns, full cream milk products, skim milk products and breakfast.  
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Appendix 1- Summary of Social Cognitive Theory Interventions Reviewed 

 

Intervention Sample Assessment SCT construct Outcome 
variables 

Results Limitations 

Bere & Klepp, 2004 
“Fruits and Vegetables 

Make the Marks 
Project” 

38 schools 
1950 school children 

6th and 7th grades 
1647 parents 

Student questionnaire 
(behavioural skills and 
environmental factor 
frequency questions); 
Parents questionnaire 

(behavioural skills and 
environmental factor 

frequency questions), then 
test subjects are 'followed-
up' with further questions 7 

days later  

Accessibility, 
modelling, 
intention, 

preferences, self-
efficacy, awareness 

 

Fruit and 
vegetable 

(FV) intake 

FV were most strongly 
correlated with 
preferences and 

accessibility (home and 
school) (α<0.01). 

Parents perceived their 
children’s  access to 

fruit and vegetables to 
be better than what was 
reported by the children 

(α= 0.01) 
while the children 

reported their skills to 
be better than what was 

perceived by their 
parents (α<0.01). 

The correlation of  F&V 
intake is clearly lacking 

Bere & Klepp, 2005, 
“Fruits and 

Vegetables, Make the 
Marks” (FVMM) 

20 schools 
816 school children 
6th and 7th grades. 

A questionnaire includes 
personal, environmental and 
physical questions (e.g. body 
weight), the questionnaire is 

validated by using it to 
collect data from the study 

subjects over a 7 day period  

Accessibility of 
fruit and vegetable 

at home, 
accessibility at 

school, modelling, 
intention, 

preferences, self-
efficacy  

FV FV consumption was 
most strongly 

correlated with 
accessibility at home, 
accessibility at school, 
modelling, intention, 

preferences, self-
efficacy and awareness 

(α<0.01). 

This study was 
geographically confined 
to two of Norway's 19 

counties. The validity of 
the intake measure 

showed a rather low 
correlation with the 

validation method. The 
follow up period was only 

8–9 months. 
Young et al., 2004 

 
3 schools 

366 school children 
6th and 7th grades 

The survey was assembled 
according to several scales 
and subscales. The scales 

were modified for the age of 
the sample, survey cohesion 
consistency, face validity, 

and clarity. 

Perceptions of 
authoritative 

parenting, parent 
control, parent 

modelling, parent 
support, self-

efficacy, 

FV Perceptions of parent 
modelling, parent 

support, 
self-efficacy, and fruit 

and vegetable 
availability 

were significant 

Variables used in this 
study are modest for 

predicting F&V intake. 
Parent involvement in 

nutrition interventions is 
missing. There is a lack 
of more labor-intensive 
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availability at home 
and school 

predictors of FV 
consumption (α<0.01) 

 

methods of monitoring 
dietary intake such as the 
24-hour recall method or 

FFQ 
Silverman, 2007 

“The Smart Bodies 
Program” 

6 schools 
120 school children 

4th and 5th grades 

Data were collected in the 
form of a survey at baseline 
and again one to two weeks 
post intervention. The Smart 

Bodies Program included 
eight Smart Bodies videos, 

one of FV related game, and 
one of the FV related 

books..Homework 
assignments were to be 

completed at home with the 
child’s parent or legal 

guardian. 

Attitude towards 
nutritious foods, 

self-efficacy, 
outcome 

expectations of 
fruits and 

vegetables, social 
norms. 

FV Fruit and vegetable 
consumption was 

strongly predicted by 
outcome expectations 

of fruits and vegetables, 
social norms, and self-
efficacy (p<.10, p<.05). 

Teachers were asked to 
engage the students 

in the curriculum in the 
classroom on a regular 

basis. The survey 
responses were self-
reported data and the 

accuracy of information 
was dependent on the 

truthfulness of the 
responses. The students’ 

exposure to fruit and 
vegetables was dependent 

on what the schools 
served for breakfast and 

lunch each day. 
Heim et al., 2009 

“A 12-week YMCA 
summer camp 
‘Delicious and 

Nutritious Garden’ 
intervention” 

96 school children 
4th to 6th grades 

The follow-up children’s 
survey included seven 
questions about their 

personal levels of enjoyment 
of each intervention  

activity. The process of 
evaluation also collected 

data from four open-ended 
questions asking children to 
explain what they liked and 

disliked about the 
intervention, how they 
would improve it, and 
whether they would be 

interested in participating 
the following year 

Preference, self-
efficacy and 

availability at home 

FV Self-efficacy and 
availability at home (α= 

<0.001) 

This study included a 
relatively homogenous 
convenience sample of 
children with no control 

group. Insufficient 
statistical power made it 
difficult to determine, to 
what extent covariates 

such as age, sex, 
race/ethnicity, and 

program length may have 
affected the participants 

in different groups. 
 

Tanner et al., 2008 
“The family fun night, 

and Wrap up night” 

2 schools 
39 students 

4th and 5th grades 

Data were collected from 
both children and parents 

before and upon completion 
of the intervention. 

 

TV viewing, 
availability at 
home, parental 

support 

FV Results showed that 
school children are 

capable of developing 
and producing a media 

campaign (TV, 

This study includes the 
difference in certain 

demographic variables 
(including gender, 

number of single-parent 
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advertising) targeting 
their parents, but that 
the campaign is also 
effective in changing 

parental social support 
for making healthy 

changes and in 
increasing the FV 

availability in homes 
(α= <0.05; <0.001) 

households and SES) 
between the intervention 

and control group 

Geller et al., 2009 7 schools 
184 students 

4th, 5th and 6th grades. 

Self-efficacy was assessed. 
Questionnaire validity was 

investigated with 
exploratory factor analysis 

and mixed-model analysis of 
covariance. 

 

Self-efficacy and 
proxy-efficacy, 
socioeconomic 

status. 

FV Results showed that 
children perceiving 

F&V opportunities in 
after-school care had 
greater self-efficacy 

expectations for F&V 
and greater proxy 

efficacy to influence 
afterschool staff 

compared with students 
who did not perceive 
F&V opportunities. 

Results also proved that 
children attending 
schools of higher 

socioeconomic status 
(SES) were more 

confident they could 
influence their parents 
to make F&V available 
than students attending 

lower SES schools.  
(α= <0.05; <0.001) 

 

The sample may not 
represent the national 

population of elementary-
aged children but does 

include ethnic variability 
common in Kansas public 
schools. the PEFV-P  and 
PEFV-S subscales did not 

ask separate questions 
distinguishing fruit 
availability from 

vegetable availability. 
Test-retest reliability 
(stability reliability) 

should be assessed for 
the scales. 

J te Velde et al., 2006, 
“Pro Children 

intervention study” 

24 primary school 
521 school children 

Age =  10-11 years old 
(Ethnic and non-Western 

children) 

A questionnaire contained 
questions on demographics, 
fruit and vegetable intake, 

and personal and 
environmental determinants 

of fruit and vegetable 
consumption. Another 

Attitude, self-
efficacy, liking, 

preferences, 
perceived barriers, 
modelling, active 
encouragement, 

demanding family 

FV School children 
reported lower scores 
on these determinants 

than the ethnic minority 
children, except for 

perceived self efficacy 
(α= <0.05). 

This study is a cross 
sectional design, and the 
study sample was derived 

from only one of the 
major cities in the 

Netherlands. 
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questionnaire was taken 
home for completion by one 

of each child’s parents. 

rules, permissive 
family rules, 
availability at 

home, availability 
at school, 

availability at 
friends’ homes, 

availability at clubs, 
knowledge of 

recommendations. 

  
 

Reynolds et al., 1999 
“High 5 intervention 

project” 

28 schools in the US 
414 school children 

3 rd grade 

Parent psychosocial 
questionnaire: The 

questionnaire 
was self-administered at 

home by the parent primarily 
responsible for food 

preparation. The availability 
measure assessed the 

presence in the home of 11 
fruits and 11 vegetables 

commonly eaten in the US. 
 

7 days of the week using 24-
hour, 52 items used to assess 

psychosocial constructs, 
two-week test-retest 

reliability 
 

Knowledge of 
recommendations, 

perceived self-
efficacy, 

and outcome 
expectancies of 

fruits and 
vegetables, 
availability, 

modelling, and 
preferences 

FV Availability, self- 
efficacy, outcome 

expectancies of fruits 
and vegetables, and 

preference are 
significantly correlated 
with FV consumption 

(p<0.05). 
 

Limited content validity 
and reliability for 

evaluating modelling. 

Cullen et al., 2003 
“5 A Day–Georgia 

project” 

Nine schools 
287 school children 

4th, 5th, and 6th grades 
137 parents 

Students completed the food 
record forms and FJV 

availability and accessibility 
questionnaires. 

Parents completed the FJV 
availability and accessibility 

questionnaires during 
telephone interviews  

Availability and 
accessibility 

FVJ FVJ  made available by 
parents (α= 0.002) 

A child-reported measure 
of FJV availability and 

accessibility appeared to 
have unacceptable 

psychometric properties. 
Parent-reported FJV 

accessibility was related 
to child FJV consumption 

 
Branscum & Kaye, 

2009 
“Food Fit (FF)” 

58 school children 
3rd, 4th and 5th grades 

Food Fit lessons are 
designed to be “stand-alone” 
sessions. Six lesson topics. 

 

Self-efficacy and 
outcome 

expectancies 

FVJ Outcome expectancies 
for eating raw 

vegetables (p<0.01), 
self efficacy for eating 

The intervention was less 
targeted at snack food and 

beverage consumption 
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fruit (p<.05). 
Significant dietary 

changes included an 
increased consumption 
of fruits and vegetables 

as snacks (p<.001), 
citrus fruits and juice 

(p<0.02), raw and 
vegetables (p<.001). 

 
Watson et al., 2006 

"Squire’s Quest" 
26 elementary 

1578 school children 
in Houston USA) 

School children participated 
in the baseline assessment of 

the ‘Squire’s Quest’ 
program evaluation. Schools 

were randomly 
assigned to the treatment and 

control groups and all 
students were invited to 
participate. The Squire’s 
Quest a five-point Likert 
type scale was used and 

the internal consistency of 
the scale, based on 

Cronbach’s alpha, in this 
sample was measured. 

Perceived self-
efficacy,  parental 

modelling  
 
 
 

 FVJ Results showed that the 
perceived self-efficacy 

scale 
had high internal 

consistency (>0.70)  

Limitations were found in 
the response format, and 
areas of the self-efficacy 

scale levels were not 
measured. 

Baranowski et al., 
2000 

“Gimme 5 Fruit, Juice, 
and Vegetables 

for Fun and Health” 

16 elementary schools in the 
US 

1732 school children 
3rd, 5th and 6th grades 

Evaluation included 7-day 
food records and 

psychosocial measures from 
students, telephone 

interviews with parents, and 
observational assessments 

Self-efficacy, 
social norms, 
knowledge, 
preference, 

availability and 
accessibility at 

home 

FVJ Results showed that 
there were significant 
correlations between 

FJV and self-efficacy (p 
= .05), and social norms 

(p = .05), asking 
behaviours (p = .017) 
and knowledge (p = 

.038) 

the primary outcome 
variables were self-

reported  
 

All data were collected 
in March of each year, a 

time when seasonal 
availability of local 

inexpensive FJV was 
low 

Corwin et al., 1999 
“The Individual 
General Linear 

Modelling (GLM)” 

15 schools 
717 school children 

4th grade 

Twenty-four-hour, weekday, 
dietary recall 

A 141-item self-report, 
paper-and-pencil 

survey was used to collect 
the data. The survey 

Knowledge, self-
efficacy, food 

preparation 
involvement, 

availability at home 
and at school, 

FV, fast 
and sugary 

food 
 

F&V were significantly 
correlated with: 

availability at home (α= 
0.0049) 

availability at school 
(α=0.018) 

Five of the research 
instrument’s scales used 
in the analysis had low 

estimates of internal 
consistency and may not 

have been reliable 
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contained demographic 
items and psychosocial 

constructs 

social support, 
modelling, 

socioeconomic 
status. 

social support 
(α=0.0046) 

dietary fat was 
significantly correlated 

with: 
self-efficacy for low-
fast food (α=0.0004). 

 

measures of the study’s 
variables. 

Powers et al., 2005 
“Pizza Please, a 

dynamic assessment 
method” 

64 schools 
1100 school children 
2nd  and & 3rd  grades 

 

‘Pizza Please’ consisted of 2 
parts: Part 1 

which was the Pizza Please 
Game. The Pizza Please 

game component 
included an interactive game 
board and 12 mealtime game 

questions; 
Part 2 of the 

‘Pizza Please’ Questionnaire 
included 24 dietary 

behaviour and 16 nutrition 
knowledge questions based 

on nutrition-related 
problems 

Knowledge FV, Dairy 
product 

Children in the 
intervention group 

exhibited significantly 
(p<.001) greater 

improvement in overall 
dietary behaviours such 
as consumption of dairy 

products, and F&V. 
Children in the 

intervention group 
exhibited significantly 

(p<.001) greater 
improvement in 

nutrition knowledge. 
 

The short duration of the 
study may have 

minimized dietary 
behaviour changes of 

students. 

Lin-Chen et al., 2002, 
“A randomized 

controlled study of a 
culturally sensitive 

behavioural 
intervention” 

22 schools 
76 school children 
Ages = 8-10 years 
and their parents. 

The intervention program 
consisted of educational 
play-based activities that 
increased children’s self-

efficacy and problem-
solving skills related to 
nutrition and physical 

activity. The intervention 
involved interactive 

activities (such as games and 
play). The 12-item parent 

questionnaire includes 
parent(s)’ and children’s 

ages, weights and heights, 
occupation(s), family 
income and levels of 

education. 
3-day food records were 

Knowledge and 
self-efficacy 

FV, fat 
intake 

F&V knowledge and 
self-efficacy (α<0.05); 
fat intake knowledge 

and self- efficacy 
(α<0.05). 

- 



241 
 

used to estimate dietary 
intakes of children. 

Gortmaker et al., 1999 
“The Eat Well and 

Keep Moving 
Program” 

6 intervention schools 
and 8 matched control 

schools 
2582 school children 
in 4th and 5th grades. 

Dietary intake and physical 
activity were measured via 

repeated 24-hour recall 
with additional FFQ and 

activity measures. 

Knowledge, TV 
viewing 

FV, total 
energy 

from fat 
and 

saturated 
fatty acid. 

The percentages of total 
energy from fat and 
saturated fatty acid 

were reduced among 
students in intervention 

group 
knowledge (α=<0.05) 

Because students were 
not randomized to 

intervention and control 
conditions, there is the 

possibility that the 
intervention and control 
schools differed in ways 
that may or may not be 
measurable, and there 

may be limited validity of 
measures of dietary 
intake and physical 

activity based on student 
reports. 

Ball et al., 2009 37 schools 
2529 school children 

Age = 12 years. 

Food intake was assessed in 
the survey using a food 
frequency questionnaire 

(FFQ). Respondents 
indicated how frequently 

they had consumed 37 food 
items during the previous 

month. 

Self-efficacy, 
TV/DVD viewing, 

social support 
(mother, friend), 

availability at home 
socio-economic 

position, maternal 
education. 

Energy-
dense 
snacks 
and fast 
foods. 

Availability of energy-
dense snacks and fast 

food at home were 
predicted by socio-

economic variations (p 
<0.001). This study also 
proved that children of 
higher SES had slightly 
lower levels of friend 

support, and this 
consequently predicted 

higher energy-dense 
snack intake (p <0.001). 

The use of only one 
indicator of SEP 

(maternal education). The 
dietary measures were 
based on frequencies 

rather than amounts. This 
study only assessed 

SEP variations in three 
dietary outcome 

measures: fruit, energy-
dense snacks and fast 

food. Different mediators 
may have been important 

for other dietary 
outcomes, such as 
vegetable intakes. 

Sherrill-Mittleman et 
al., 2009 

“The GEMS project” 

303 preadolescent 
African-American girls 

Age = 8-10 years and their 
caregivers 
4th grade 

Dietary intake was assessed 
with three 24-hour dietary 

recall interviews and 
analysed with Nutrition 

Data System for Research 
(NDS-R) 2005 software 

Self-efficacy, 
outcome 

expectations, 
family support, 
availability at 

home. 

FVJ, fast 
food, 

energy and 
fat intake, 

healthy 
eating 

There were significant 
associations between 
self-efficacy and fast 

food (p <0.05). 
There were significant 
associations between 

self-efficacy for healthy 
eating and lower intake 
of energy (r= -0.17) and 

Although neither social 
desirability nor age was 
found to be influential, 
psychosocial measures 

may have been  
susceptible to 

unmeasured sources of 
variability such as 

lack of knowledge and 
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fat intake (r =-0.16). 
Greater FJV availability 

 
  
 

developmental  
differences 

in cognitive ability, 
experience or cultural 
influence. Results may 

have limited  
generalizability 
to other African- 

American populations 
Jensen et al., 2009 

« KidQuest 
intervention program" 

South Dakota school in the 
US 

136 school children 
5th and 6th grades 

(98 in the intervention group 
and 38 in the control group). 

 
 

Assessment included a 20-
30-minute questionnaire 

distributed to both students 
and parents. The 

questionnaire included 
practical suggestions for 

what the students could do 
to take action and modify 

their environments to 
promote healthier food. 

Knowledge FV, dairy 
intake  

Results showed that 
there was a significant 
improvement (p <0.05) 
  in the number of days 
that breakfast was eaten 

and the frequency of 
consuming dairy foods 

for the intervention 
group as compared with 

the control group. 

Limited by the sample 
size and unequal number 

of participants. 

Burgess-Champoux et 
al., 2006 

4 schools 
Seven, three and two focus 

group interviews with 
children = 40, parent = 18, 

teachers = 11 

Qualitative data analysis 
procedures to generate 
common themes from 

encoded transcripts 

Knowledge, taste 
preferences, 

availability at 
school 

Whole- 
grain 

Results showed that 
selection of bread and 
cereals were strongly 

predicted by children’s 
preferences and 

availability at school 
(p <0.05; p <0.01). 

  

A gradual adaptation to 
a higher level of whole-

grain content in 
traditional products 
that are considered 

favourite main dishes 
may enhance 

acceptance over time.  
Samples of new products 

should be offered to 
students for tasting prior 
to full-scale introduction, 
Promotion and education 

regarding whole-grain 
foods should be done in 

conjunction with 
increasing the availability 
of these foods. A larger 

impact may be possible if 
new whole-grain products 

are introduced in the 
school lunch program 
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Burgess-Champoux et 
al., 2008 

Two schools in the 
Minneapolis metropolitan 

area 
67 in the intervention and 83 

in the comparison school 
4th and 5th grades 

The child and parent whole-
grain questionnaire assessed 

based on social Cognitive 
Theory SCT 

Availability at 
school, intention, 
self-efficacy, and 

modelling. 

Whole- 
grain 

Modelling (α=<0.001), 
enabling behaviour 

(α=<0.05), 
availability at school 

(α=<0.0001). 
 

The small convenience 
sample limits the 

statistical power and 
generalizability of 
the results to other 
population groups. 

Data from children and 
parents were self-reported 

and therefore subject to 
memory errors.  

Challenges unique to 
research in this area 

include consumers’ lack 
of familiarity with whole-
grain foods, which limits 
ability to identify these 
foods (knowledge) and 
subsequently affects the 

overall availability of 
whole-grain foods in the 

home. 
 

Gaglianone et al., 2006 
“NE intervention 

program of the RRIDA 
Project” 

Eight elementary schools in 
Brazil 

637 school children 
1st and 2nd grades 

(294 in the intervention 
group and 343 in the control 

group). 
 

51 teachers of the 1st and 
2nd grades (15 in the 

intervention and 
36 in the control group). 

Two sub-trail baseline 
assessments were conducted. 

The first assessment 
involved 

students and the other 
involved teachers. 

 
Students were requested to 

circle the picture 
corresponding to their 

practice at home, 
- eating preferences and 

consumption. 
 

Teachers were requested to 
answer multiple choice 

questions concerning their 
understanding of 

recommended daily 

Knowledge, 
preference 

 
 
 
 
 

Food group 
included in 
the home 

table 

Results showed that 
students in the 

intervention group 
preferred pasta and 
grain more than the 

control group (P<0.001) 
 

Results indicated that 
teachers showed a 

superior in knowledge 
related to recommended 

daily food intake 
(p<0.001) and 
balanced meal 

(p<0.001) 
 
 

Lack of teachers‘ 
involvement; 

 
Various environmental 

aspects (social 
and physical) 
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eating, balanced meals and 
healthy eating patterns using 

the pyramid guide as a 
reference. 

Hang et al., 2007 253 students = 4th graders, 
263 students = 5th graders, 

256 students = 6th graders in 
Taiwan 

Data analysed from the food 
availability scale and FFQ. 

In these two scales, the 
snacks commonly eaten by 
Taiwanese children were 

consisted of 13 food items; 8 
of the food items were 

selected and further grouped 
as healthy and unhealthy 

based on their fat and sugar 
contents for the analysis. 

Availability of 
healthy and 

unhealthy foods at 
home, availability 

at school, 
availability near 

home or in the way 
to school, 

preference, parental 
intake. 

Healthy 
snack food 
(including 

dairy 
products, 

100% fruit 
juice and 

fresh fruits. 
Unhealthy 
snack food 

(include 
high 

fat/sugar 
snacks, 
cookies, 
candy, 

carbonated
/sugared 

beverages 
and fast 

food 

Healthy and unhealthy 
snack food 

consumption was 
significantly predicted 

by parents’ intake, 
children’s preferences 

and availability at home 
(p <0.05). 

N/A 

Buijzen et al., 2008 234 parents of children 
between the ages of 4 and 12 

years from 8 Schools 
Amsterdam, Netherlands 

 

An envelope given to 
parents contained a food 

diary and a questionnaire. 
The package was 
accompanied by 

instructions, asking the 
primary caregivers to report 
all of the food products and 

beverages their children 
consumed each day during a 
4-day period, which covered 
two specific weeks - and two 

weekend days 

Exposure to 
energy-dense food 
advertising, weekly 
television viewing 
time, and family 

income 

Advertised 
brands 

consumpti
on, 

advertised 
energy-
dense 

product 
categories, 
and food 
products 
overall 

Children’s exposure to 
food advertising, family 
income and children’s 

weekly television 
viewing times were 

significantly related to 
their consumption of 
advertised brands (p 

<0.0001). 

Lack of information on 
the link between 

advertising and children's, 
consumption and the risk 
of obesity. It is uncertain 
whether the children were 

actually exposed to the 
commercials, because no 
information was gathered 
regarding actual viewing 

periods. 

Shariff et al., 2008 
“KAP intervention” 

Four schools 
335 students 

Age = 8 years old. 

A validated questionnaire 
was used to assess 

knowledge, attitude and 

Knowledge, 
attitude 

Health 
dietary 

behaviour 

There were significant 
increments (p<0.001) in 

the post intervention 

There might be variations 
in the teaching styles 

of the teachers that could 
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practice pre- and post-
intervention.  The 

intervention group received 
nutrition education taught by 
trained school teachers while 

the comparison group 
received the standard Health 

and Physical Education 
curriculum. 

mean scores of 
knowledge (2.17 vs. 

0.47), attitude (1.40 vs. 
0.32) items for the 
intervention group 
compared with the 
comparison group: 

knowledge (F=17.72, 
p<0.001); 

attitude (F=6.41, 
p<0.05). 

 

have an impact upon 
learning by children. The 

nutrition education 
intervention was 

conducted only in urban 
schools. Dietary practices 

were assessed using 
practice statements (and 

not actual energy 
and nutrient intakes or 
food consumption. The 

effects of the intervention 
were assessed a month 
after the intervention  
ended. The short gap 

between the completion 
of the intervention and 

the post intervention test 
may aid the retention of 

improved nutrition 
knowledge, attitude and 

practice. 
Beech et al., 2003 

“The Memphis GEMS 
pilot intervention” 

60 girls 
Ages = 8-10 

and their parents/caregivers 

A study was implemented as 
a 12-week, 3-arm controlled 

trial contrasting 2 active, 
culturally tailored, and 

family-based interventions 
(child targeted intervention 
with girls only, and parent- 
targeted intervention with 
parents only) focusing on 

nutrition and physical 
activity. 

Knowledge Sweetened 
beverages 

Girls in the active 
intervention 

groups reduced their 
consumption of 

sweetened beverages by 
34% (p <0.05)  

N/A 

Thompson et al., 2007 422 school children 
5th and 6th grades 

Students completed lunch 
food records for five 

consecutive days during the 
fall and spring semesters, for 

a total of 10 days of food 
records for the school year 

Self-efficacy, proxy 
efficacy 

Milk, 
sweetened 
beverages 

Milk self-efficacy was 
positively correlated 

with milk consumption 
and negatively 
correlated with 
consumption of 

sweetened beverages 
(p<0.05). 

All data were from 
self-reports, with 

potential errors from 
memory and estimation 

of portion sizes. The 
participants were from 
one school in southeast 

Texas, which potentially 
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limits generalisability. 
 

Saksvig et al., 2005 
“The sandy Lake 

intervention study” 

Thomas Fiddler Memorial 
School in Sandy Lake 
122 school children in 

Ontario, Canada 
4th  5th  and 6th  grades 

School children completed 
four measurements 

(anthropometry, 24-h dietary 
recall, and 2 questionnaires 
at baseline and follow-up 

during the 1998–1999 
school year. 

Knowledge, self-
efficacy, preference 

and intention 
 
 
 
 
 

Dietary fat Results showed that 
intervention exposure 

was significantly 
associated with being in 
the highest category for 

knowledge (P<.0.05) 
and self-efficacy 

(P<.0.01) about foods 
that were low in dietary 

fat. 

Lack of a control group, 
may have led to testing 

effects. 
Another limitation was 
the use of a single 24-h 
dietary recall (pre- and 

post-), to assess change in 
diet among study 

children 
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Appendix 2- Summary of the LSAC Methods and Measures 

 

SUBJECTS 

The LSAC study was conducted between March 2002 and March 2003. Participants were 

nationally representative, and included 10,000 Australian children and their families (citizens 

and permanent residents), comprising two selected cohorts.  

THE COHORTS 

The description of the longitudinal study of Australian children cohorts and the main wave’s 

data is shown in Table 1. Children were recruited from the Medicare enrolments database, and 

formed two cohorts, B-cohort (infant cohort) and K-cohort (child cohort). B-cohort (children 

born between March 2003 and February 2004) were recruited first in 2004 at 0-1 years of age 

(wave 1), and followed up every two years (wave 2) until they reached 4-5 years of age (wave 

3) in 2008. The children in the K-cohort (children born between March 1999 and February 

2000) were first recruited in 2004 at 4-5 years of age (wave 1), and followed every two years 

(wave 2) until they reached 8-9 years of age (wave 3) in 2008. Further, brief questionnaire 

surveys were carried out between main waves (wave 1.5 and wave 2.5) of data collection to 

acquire additional information from families about children’s activities (Sanson et al., 2002). 

Furthermore, Table 2 provides a summary of the final characteristics of the LSAC sample size. 

Table 1 Description of the LSAC Australian dual cohort and data collection* 

Child factors Data collection waves 
COHORT Children 

born 
N when 

recruited 
Wave 1 

 
2004 

Wave 2 
April-Dec 

2006 

Wave 3 
March 
2008 

B-cohort 
(infant cohort) 

March 2003- 
February 2004 

5,107 0-1 yrs 2-3 yrs 4-5 yrs 

K-cohort 
(child cohort) 

March 1999- 
February 2000 

4,983 4-5yrs 6-7yrs 8-9yrs 

*Adapted from (Soloff et al., 2005)  
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Table 2 The final characteristics of the LSAC sample size*  

  *Adapted from LSAC 2008-09 Annual Report  

 

 

 

Characteristics B Cohort K Cohort 
Wave 1 Wave 2 Wave 3 Wave 1 Wave 2 Wave 3 

Gender 
Male 51.2 51.1 51.3 50.9 51.0 51.1 
Female 48.8 48.9 48.7 49.1 49.0 48.9 

Family type 
Two resident 
parents/guardians: 

90.7 89.0 88.9 86.0 85.2 85.6 

- both biological 90.1 88.0 85.9 82.9 81.3 78.8 
- step or blended 
family 

0.2 0.8 2.9 2.2 3.5 6.4 

- other 0.4 0.2 0.1 1.0 0.4 0.4 
One resident 
parent/guardian: 

9.3 11.0 11.1 14.0 14.8 14.4 

- biological  9.3 10.9 11.0 13.9 14.7 14.2 
- other 0.1 0.1 0.1 0.1 0.1 0.2 

Siblings 
Only child 39.5 19.3 10.4 11.5 9.1 8.2 
One sibling 36.8 49.1 48.1 48.4 45.2 44.2 
Two or more 
siblings 

23.7 31.6 41.5 40.1 45.7 47.6 

Ethnicity 
Aboriginal or 
Torres Strait 
Islander 

4.5 3.9 3.4 3.8 3.4 2.9 

Parent 1 speaks a 
language other than 
English at home 

14.5 13.4 12.6 15.7 14.7 13.8 

Work status 
Both parents or 
lone parent work 

47.9 56.9 63.0 55.5 65.4 72.8 

One parent works 
(in couple family) 

40.8 33.8 29.7 32.8 26.1 20.7 

No parent works 11.3 9.3 7.4 11.6 8.6 6.5 
Educational Status 

Mother completed 
Year 12 

66.9 69.0 69.8 58.6 60.1 61.4 

Father completed 
Year 12 

58.5 59.7 60.4 52.7 53.2 54.0 

State 
New South Wales 31.6 31.1 31.1 31.6 31.1 30.8 
Victoria 24.5 24.3 24.6 25.0 24.3 24.4 
Queensland 20.6 21.4 22.0 19.8 21.4 20.8 
South Australia 6.8 6.7 7.0 6.8 6.7 6.9 
Western Australia 10.4 10.6 10.3 10.2 10.6 10.2 
Tasmania 2.2 2.3 2.4 2.7 2.3 3.0 
Northern Territory 1.7 1.4 1.2 1.7 1.4 1.4 
Australian Capital 
Territory 

2.1 2.2 2.4 2.3 2.2 2.5 

Region 
Capital City 
Statistical Division 

62.5 61.9 61.8 62.1 61.6 61.4 

Balance of state 37.5 38.1 38.2 37.9 38.4 38.6 
Number of 
observations 

5,107 
 

4,606 
 

4,386 
 

4,983 
 

4,464 
 

4,331 
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SAMPLING DESIGN 
 
The LSAC has implemented a two-stage cluster sampling design. The purpose of a cluster 

sampling design was implemented to ensure that diverse observations could be gathered from 

within the community. Further, this strategy allows face-to face interviews to be conducted cost-

effectively (Soloff et al., 2005). Stratification of postcodes was estimated by Australian Bureau 

of Statistics (ABS) in March 2004 to ensure proportionate geographic representation from 

states/territories and capital city statistical division (‘met’)/rest of state (‘exmet’) areas. 

Postcodes which included data for fewer than 20 children in non-remote regions and had 80 or 

fewer target aged children in remote regions were excluded inform the LSAC study. Further, 

postcodes which were on Indigenous land, or whose data was comprised of more than 50% of 

children aged 4 years who were of Aboriginal or Torres Strait Islander origin were excluded 

from the study. The sample sizes for both cohorts were adjusted appropriately (Soloff et al., 

2005). The primary exclusion of postcodes from the LSAC study is related to the cost-

effectiveness of data collection. Table 3 clarifies the breakdown of potential, excluded and 

eligible postcodes by “Met” or “Exmet” regions. Results showed that 0.05% of total ACT, 1.1% 

of total NSW, 1.56% of total TAS, 1.63% of total VIC, 4.91% of total SA, 7.17% of total WA 

and 34.96% of total NT were excluded from a chance of selection for LSAC. Around 20 

children per cohort per postcode were considered to be acceptable in the final cluster size. A 

phased sample selection and data collection process were carried out to ensure that the sample 

included children born in all months of the year, and children aged at least 6 months at the time 

of interview (Soloff et al., 2005).   

   

Table 3 Distribution of Postcodes Eligible for Selection* 
 

NSW Capital city 
“MET” 

Rest of state 
“EXMET” 

NSW TOTAL 

Potential postcodes 260 416 676 
Postcodes excluded 60 89 149 

Total eligible postcodes 261 266 527 
Proportion of the total population 
excluded from chance of selection 

0.29% 2.55% 1.1% 

ACT Capital city 
“MET” 

Rest of state 
“EXMET” 

ACT TOTAL 

Potential postcodes 29 1 30 
Postcodes excluded 2 0 2 

Total eligible postcodes 26 2 28 
Proportion of the total population 
excluded from chance of selection 

0.05% 0 0.05% 

NT Capital city 
“MET” 

Rest of state 
“EXMET” 

NT TOTAL 

Potential postcodes 19 19 38 
Postcodes excluded 1 15 16 

Total eligible postcodes 17 5 22 
Proportion of the total population 0.74% 65.87% 34.96% 
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excluded from chance of selection 
QLD Capital city 

“MET” 
Rest of state 
“EXMET” 

QLD TOTAL 

Potential postcodes 132 30 432 
Postcodes excluded 3 124 127 

Total eligible postcodes 130 176 306 
Proportion of the total population 
excluded from chance of selection 

0.04% 7.86% 4.23% 

SA Capital city 
“MET” 

Rest of state 
“EXMET” 

SA TOTAL 

Potential postcodes 126 207 333 
Postcodes excluded 2 126 128 

Total eligible postcodes 125 80 205 
Proportion of the total population 
excluded from chance of selection 

0.03% 16.87% 4.91% 

TAS Capital city 
“MET” 

Rest of state 
“EXMET” 

TAS TOTAL 

Potential postcodes 39 83 122 
Postcodes excluded 1 9 10 

Total eligible postcodes 35 70 105 
Proportion of the total population 
excluded from chance of selection 

0.11% 1.71% 1.56% 

VIC Capital city 
“MET” 

Rest of state 
“EXMET” 

VIC TOTAL 

Potential postcodes 269 430 699 
Postcodes excluded 16 19 215 

Total eligible postcodes 258 232 490 
Proportion of the total population 
excluded from chance of selection 

0.10% 5.59% 1.63% 

WA Capital city 
“MET” 

Rest of state 
“EXMET” 

WA TOTAL 

Potential postcodes 117 301 418 
Postcodes excluded 6 161 227 

Total eligible postcodes 119 72 191 
Proportion of the total population 
excluded from chance of selection 

0.90% 22.57% 7.17% 

*Adapted from  (Soloff et al., 2005) 
 

SAMPLE SELECTION  
 
The recruitment of postcodes was carried out by the Australian Early Development Index 

(AIFS) in November 2003. The populations within the selected postcodes were grouped by date 

of birth. The size of the sample selected for both cohorts depended on which cluster the 

postcode was in. The goal for most postcodes was to select 20 children per cohort per postcode 

in the smaller states and territories, and 40 children per cohort per postcode in the larger states. 

In wave 1, the selection of the sample occurred in four phases to reduce the age range of 

children at interview, and because at the time of the first selection, the actual sample of children 

had not yet been born (Soloff et al., 2005).   
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An initial sample of 5,107 infants (B-cohort) and 4,984 children 4-5 years of age (K-cohort) was 

gathered by the Health Insurance Commission (HIC) from its Medicare Australia enrolment 

database. The Health Insurance Commission (HIC) then mailed out an ‘invitation to participate’ 

letter. This was supported by a letter from AIFS and a brochure on “Growing Up in Australia”. 

Families who did not want to engage in the study had one month to ‘opt out’ by calling a 1800 

number or returning a reply-paid form to the Health Insurance Commission (HIC). The details 

of the remaining eligible families at the end of the ‘opt out’ period were moved out to I-view 

(Data Collection Agency). I-view then sent a letter to the remaining eligible families indicating 

when an interviewer would personally visit the family to collect data (Soloff et al., 2005).   

DEVELOPMENT AND TESTING OF THE STUDY 

The LSAC study of new material and processes was pre-tested at each wave of the study, 

consisting of small scale pre-tests and cognitive interviews. In wave 1, development started in 

March 2002, small scale pre-tests occurred in September-October 2002, and pilot tests with 

about 50 families from each cohort were carried out in March-April 2003. In wave 2, 

development started in July 2004, small-scale pre-tests occurred in September-October 2004, 

and pilot tests with 86 families were carried out in April 2005. In wave 3, development started 

in March 2006, and small scale pre-tests occurred at a number of stages from mid-2006 to 

March 2007 with no pilot test required. Further, a Dress Rehearsal (DR) sample of 526 families 

was gathered to measure the content and processes determined for the main waves of the LSAC 

study. A Dress Rehearsal (DR) sample of 526 families was interviewed in August-November 

2003 (Wave 1 DR), 423 families were interviewed in September-November 2005 (Wave 2 DR), 

and 420 families were interviewed in July-October 2007 (Wave 3 DR) (Soloff et al., 2005).    

 

DATA COLLECTION 
 
Interviewers spent an average of 126 minutes in the homes for Wave 1. The average time for 

data collection for the B cohort was 1½ hours per home, while for the K-cohort it was 2½ hours. 

In Wave 2, the average time for collecting data for the B cohort was 66 minutes and 85 minutes 

for the K cohort. Interviewers spent an average of 100 minutes in the home to collect data for 

Wave 3; the average time for data collection was 91 minutes for the B cohort and 98 minutes for 

the K cohort. With regard to the interviewers, an average of 150 interviewers and field 

supervisors from I-view in Wave 1 were trained during a series of 4-day sequential training 

courses conducted in Melbourne, Brisbane, Perth and Sydney between February and early 

March 2004. In Wave 2, an average of 147 interviewers from the ABS were trained in a series 

of 3-day training courses between March and April 2006 and 176 interviewers from the ABS in 

Wave 3 were trained in a series of 2-day training courses between March and April 2008 (Data 

User Guide 2009). 
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FIELDWORK PERIOD 

The fieldwork period in Wave 1 was separated into four phases: Phase 1 started in mid-March 

2004 for the older children in the first group of postcodes; Phase 2 started at the end of April for 

the older children in the second group of postcodes; Phase 3 started in June for the younger 

children in the first group of postcodes; and Phase 4 started in late July for the younger children 

in the second group of postcodes. In Wave 2 and Wave 3 fieldwork periods, the ABS tried to 

interview the children born in March-August in the first 2 periods, and children born in 

September-February in the later fieldwork periods. Figure 1 shows the distribution of interviews 

over time for Wave 1, 2 and 3 fieldwork periods (Data User Guide 2009). 

 

Figure 1 Month of interview for study families in Waves 1, 2 and 3* 
 

 
   *Adapted from Data User Guide 2009 
 
 
CONTACT PROCESS 
 

The contact process in Wave 1 was carried out by the interviewer, who had the contact 

information (name and address of the Medicare cardholder) and cohort of the children. The 

procedure of the contact process in Wave 1 was to make up to six visits, at different times of the 

day and on different days of the week. A major difficulty for the study was that 7% of addresses 

were post office box addresses, and although families with these addresses were particularly 

asked to make contact with the 1800 number to supply a residential address, only a small 

proportion did so. Further, many of the residential addresses belonging to Medicare are out-of-

date. The procedure for the contact process between waves was to send birthday cards, annual 

calendars and newsletters and by means of the between-wave mail-out questionnaire. These 
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processes resulted in some families contacting the ABS to update their contact information, 

which helped when trying to arrange appointments for the main waves of interviewing. With 

regard to the contact process in subsequent waves, the interviewers sent pre-interview letters 

plus a brochure outlining the processes to all families who had not dropped out of the study 

since the previous wave, except when it was affirmed that the address was out-of-date. The 

interviewers then made inquiries with a telephone call to organise an appointment for an 

interview. If the contact information was out of date, the interviewers attempted to contact 

secondary contacts of Parent 1 to locate the family (Data User Guide 2009). 

 

FOREIGN LANGUAGE INTERVIEWS 
 
In Wave 1, a brochure, which included information about the study, was sent in nine languages 

to families for whom English was not their first language, in addition, data collectors used 

Telephone Interpreter Service (TIS) to assist with calls where required. An interpreter was 

requested in 3% of interviews, with over 50 languages involved. An average of 138 cases in 

Wave 1 required family or a friend to interpret, whereas in 76 cases, I-view staff were able to 

interpret, and in 96 cases, an interpreter was used. In Wave 2, 110 interviews were carried out in 

a language other than English. These involved 23 different languages, where 58 cases were 

assisted by family or friends, 37 cases were helped by ABS staff, and a Telephone Interpreter 

Service (TIS) interviewer was used for 15 families. In Wave 3, 97 interviewees requested use an 

interpreter, in 24 languages other than English, where in 58 cases interviewees were helped by 

family or friends, in 31 cases interviewees were assisted by ABS interpreters, and a Telephone 

Interpreter Service (TIS) interviewer was used for eight families (Data User Guide 2009). 

 

INDIGENOUS COMMUNITIES AND REMOTE AREAS 
 
Families recruited into this study from indigenous communities such as Aboriginal and Torres 

Strait Islander people were visited or telephoned, and personal contact made with a number of 

community organisations from whom assistance was gained to determine whether families were 

in residence and agreeable to be interviewed. On the other hand, ABS Australian Standard 

Geographic Classification (ASGC) were used to select an initial 12 postcodes in areas classified 

as “remote”. The interviews were carried out by visiting these areas or by selecting interviewers 

from these areas. Further, a telephone interview was carried out if visiting was not possible. A 

total of 12 telephone interviews were carried out in Wave 1, 42 in Wave 2 and 87 in Wave 3 

(Data User Guide 2009). 
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SURVEY RESPONSE 
 
Table 4 shows that the overall Australian sample size (B-Cohort) gathered was 57% of the total 

number of mailed-out sample requests; whereas the final Australian sample size (K-Cohort) 

gathered was 50% of the total number of mailed-out sample requests. The main reasons that 

35% of families refused to take part in the study include such reasons as: they were not 

interested/too busy (57%), not capable/moving/overseas (9%), the husband refused (9%), and 

illness/death (8%). The remaining 13% of families were not able to be contacted (Data User 

Guide 2009). Considering the response from families in later waves (Wave 2, 3 and between 

waves), Table 5 shows sample size and response rate for each wave and cohort of LSAC. Also, 

Table 6 shows the reasons for receiving no response for Waves 2 and 3. On the other hand, non-

response analysis has been attempted to examine how representative the sample was of all 

Australian children in the scope of this study, and adjustments have been made to the survey 

weights, to allow for this in Waves 1, 2 and 3 (Soloff et al., 2006) (Sipthorp and Misson, 2009).   

 

Table 4 Final Wave 1 Response* 

 B-Cohort K-Cohort 
 N % N % 

Mail-out sample 8921 100.0 9893 100.0 
Final recruited sample 5107 57.2 4983 50.4 

Sample loss     
Refusals 2909 32.6 3710 37.5 

HIC opt-out 1398 15.7 1587 16.0 
I-view 1800 line 335 3.8 398 4.0 

Interviewer 1111 12.5 1423 14.4 
Non-contacts 970 10.9 1502 15.2 

*Adapted from (Soloff et al., 2005)  
 

Table 5 Sample size and response rate for each wave and cohort of LSAC* 

 B cohort K cohort Total 
 No Response 

rate from 
wave 1 

(%) 

Response 
rate from 
available 
sample 

(%)1 

No Response 
rate from 
wave 1 

(%) 

Response 
rate from 
available 

sample (%) 

No Response 
rate from 
wave 1 

(%) 

Response 
rate from 
available 

sample (%)1 

Main 
waves 

         

Wave 1 
original 

5107 100  4983 100  10090 100  

Wave 2 
available 

5047 98.8  4913 98.6  9960 98.7  

Wave 2 
responding 

4606 90.2 91.2 4464 89.6 90.9 9070 89.9 91.1 

Wave 3 
available 

4971 97.3  4829 96.9  9800 97.1  

Wave 3 
responding 

4386 85.9 88.2 4332 86.9 89.7 8718 86.4 89.0 

Between 
waves 
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Wave 1.5 
sent 

5061 99.1  4935 99.0  9996 99.1  

Wave 1.5 
returned 

3573 70.0 70.6 3584 71.9 72.6 7157 71.0 71.6 

Wave 2.5 
sent 

4859 95.1  4712 94.6  9571 94.9  

Wave 2.5 
returned 

3268 63.5 64.0 3287 65.5 66.0 6555 63.4 65.0 

*Adapted from Data User Guide 2009 
1 available sample excludes those who opted out of the study between waves. Some additional 
families also opted out permanently during the fieldwork process those who had home visit  

 

                            Table 6 Reasons for non-response by wave* 

 Wave 2 
      No                      % 

Wave 3 
        No                  % 

Response status   
Responding      9070                  91.1       8718               89.0 

Refusal      284                    2.8       436                  4.4 
Non-contact      540                    5.4       552                  5.6   

Away-entire enumeration period       61                     0.6               93                   1.0 
Death of study child       5                       0.1           1                    0.01   
Total starting sample     9960                100.0      9800                100.0 

             *Adapted from Data User Guide 2009 
 

INSTRUMENTS 
 
Table 7 details the data collection instruments used in each wave.  

Table 7 Data Collection Instruments by Wave* 

    Instrument                                      Wave 1                            Wave 2                    Wave 3 
Face-to-Face Interview Both Cohorts Both Cohorts Both Cohorts 

Parent 1 During 
Interview 

No Both Cohorts Both Cohorts 

Parent 1 Leave-Behind Both Cohorts Both Cohorts No 
Parent 2 Self-Complete Both Cohorts Both Cohorts Both Cohorts 

Child Self-Report 
Interview 

No K-cohort only K-cohort only 

Time Use Diary Both Cohorts Both Cohorts Both Cohorts 
Parent Living Elsewhere No Both Cohorts Both Cohorts 

Home-Based Carer B-cohort only B-cohort only No 
Centre-Based Carer B-cohort only B-cohort only No 

Teacher K-cohort only K-cohort only Both Cohorts 
Family Contact Form Both Cohorts No No 
Physical Measurement Both Cohorts Both Cohorts Both Cohorts 

   *Adapted from Data User Guide 2009 
 

The Parent 1 during Interview Questionnaire (P1D) included important information to get high 

response rates, and it was defined as the parent who spends most time with the child (primary 

parent). Further, “The (P1D) consists of 13 sections, which included the child’s family details, 

health, education and child care, and information about parents’ relationship history, non-



256 
 

resident parents, parenting practice, sources of support, parental background, paid work, 

financial, housing and neighbourhood, direct assessment of the child and interviewer 

observations. Although most questions were answered by the primary parent, sections H, J, K 

and L could have been answered by either one or both of the child’s two in-home parents. 

“Parent 1 Self-Complete Questionnaire” (P1SCQ) composed of five sections: child’s 

personality and behaviour, family and community, combining work and family, health and 

lifestyle and couple relationship. Parent 2 Self-Complete Questionnaire (P2SCQ) was filled out 

for those children whose primary parent had a partner living with him or her in the home, and 

contains five sections: parenting, combining work and family, health and lifestyle, couple 

relationship and family and relationship history. The Parent 1 Leave-Behind Questionnaire 

(P1L) acquired specific data from Parent 1 while the interviewer was in the home. The Home-

Based Carer Questionnaire (HBC) was widely used for the infant cohort (children aged 0-1 and 

2-3 years), who generally received childcare from a grandparent. This questionnaire consisted of 

six sections: care arrangements, background information, child’s ability and behaviour, 

activities with children, care arrangement and family day care questions. The Centre-Based 

Carer Questionnaire (CBC) was used for the infant cohort who received childcare from schools, 

occasional care programs, long day care programs in centres and multi-purpose centres. This 

questionnaire consisted of six sections: service characteristics, group characteristics, personal 

and professional background information, program and environment, child and family focus and 

child’s ability and behaviour. The Family Contact Form (FCF) was used to record information 

obtained from the conversation between the interviewer and the family of each of the selected 

children at the time of Wave 1. In Wave 2 and Wave 3, this information was included as part of 

the Interviewer Observations of the Face-to-Face Interview. The Teacher Questionnaire (TQ) 

was used for children (K-cohort) who were enrolled in a school or long day care centre. This 

questionnaire is composed of six sections: group characteristics, child and family focus, child 

skills and competence, service characteristics, background and teaching practices and program. 

The Parent Living Elsewhere Questionnaire (PLE) was firstly involved in Wave 2 as a mail-

back questionnaire, whereas in Wave 3 it became a Computer Assisted Telephone Interview 

(CATI). Each family was requested to complete two Time Use Diaries (TUDs) in each wave, 

which detailed a 24-hour period of the child’s life. This questionnaire was divided into four 

categories: what the child was doing, where the child was, who was in the same room, whether 

someone was being paid for this activity to take place. Further, brief questionnaires were 

conducted between waves (Wave 1.5 and Wave 2.5) to gather information about activities and 

development that occurred in the year between the main waves (Data User Guide 2009). 

Physical measurements, including weight, height and head circumference were obtained for the 

LSAC study. For the B-cohort in Wave 1, weight was determined by measuring the difference 

between the weight of Parent 1 with the child and the weight of the parent/other adult on their 

own, whereas for the K cohort, the child’s weight was measured directly. Weight in Wave 1 was 
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measured using Salter Australia glass bathroom scale (150kgsX50gms); whereas weight in 

Wave 2 and Wave 3 was measured using HoMedics digital BMI bathroom scales 

(180kgsX100gms). Height was measured using Invicta stadiometer, from Modern Teaching 

Aids. Two records were measured, and if these differed by 0.5cm or more a third record was 

measured. The average of the two closest records was included on the data file. Head 

circumference was measured only for the B cohort in Wave 1 using an Abbott head 

circumference tape. The average of the two closest records was included, if the difference 

between two records was 0.5cm or more (Data User Guide 2009).  

 

CONSIDERATIONS WHEN ANALYSING LSAC DATA 

     WEIGHTING AND EXTERNAL VALIDITY 

The LSAC study is particularly designed to generate valid estimates at the population level. The 

purpose of the LSAC study design was to make valid inferences about the entire population of 

children in the relevant age groups. The sampling strategy of the LSAC study design consisted 

of three important elements that distinguish it from a simple random sample (SRS), these 

include: 

• Stratification 

• Cluster sampling 

• Weighting 

 
STRATIFICATION 
 
The aim of the stratification is to assure a corresponding geographic representation for 

states/territories and capital city statistical divisions (‘met’)/rest of state (‘exmet’) areas. The 

significance of using stratification is to minimise standard errors compared with a simple 

random sample with no control over the geographic spread of the sample (Data User Guide 

2009).  

 
CLUSTERING 
 
Clustering by postcode according to the LSAC study design is considered an essential procedure 

as part of this research, in order to minimise field enumeration on children’s development and 

wellbeing. Further, if the study sample of interest (children) has more similar characteristics 

within a given postcode than children recruited simply at random, the responses within 

postcodes will be correlated. This correlation will lead to an increase in the standard errors and 

size of the confidence intervals. The range of this increase is determined by the design effect, 

which is the percentage of the variance of an estimate from the survey out of the variance that 

would have been accomplished by a simple random sample of the same size (Data User Guide 

2009).  
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WEIGHTING 

The aim of weighting the LSAC study design was to adjust for non-response bias and to 

determine population estimates. The weighting in Wave 1 included the possibility of recruiting 

each child and an adjustment for non-response. Two factors were determined in Wave 1 to 

analyse the possible differences in the characteristics of respondents and non-respondents. 

These are: whether the mother speaks a language other than English at home; and whether the 

mother has completed education equivalent to Year 12 level. Thus, to ensure the best range 

possible, the use of the sample weights compensate for the bias that may be introduced into the 

unweighted figures due to differential non-response patterns (Soloff et al., 2006). The 

weightings at each subsequent wave of data collection have been adjusted to elucidate for the 

differential probability of obtaining responses as estimated by longitudinal regression, then the 

weights are adjusted back to the stratum benchmarks and a small number of cases have their 

weights top- or bottom-coded to prevent any case having too great or small an effect on the data 

(Data User Guide 2009). The weighting at Wave 3 was to create both longitudinal weights and 

cross-sectional weights, in addition to two population weights that the participants could return 

to the study after missing a wave. The cross-sectional weights adjusted the sample achieved at 

Wave 3 so as to ensure that it was representative of the population at the time of selection, 

whereas longitudinal weights do the same for the sample that has responded to all 3 waves of 

the survey. Further, the difference between samples in Wave 3 is small, and it becomes larger as 

new waves develop (Sipthorp and Misson, 2009). On the other hand, the weighting at Waves 1 

and 2 required one sample weight and one population weight, and therefore these weights can 

be used for both longitudinal and cross-sectional analysis (Soloff et al., 2006) (Mission and 

Sipthorp, 2007).  In general, the LSAC study dataset is composed of three types of weights. 

These include: 

• Child population weights, which are used to generate population estimates based on 

LSAC data (Data User Guide 2009). 

• A child sample weight, which is used in analyses that expect the weights to sum to the 

sample size rather than the population, specifically when tests of statistical significance 

are included (Data User Guide 2009).  

• A time Use Data day weight, this is the sample weight adjusted so that each day of the 

week receives equal weight in analyses of time use data (Data User Guide 2009).  

 

AGE AT INTERVIEW 

Children’s ages at interview is an important factor in the LSAC study design and should be 

computed for the LSAC analysis to determine the impact over time of early experiences on 

children’s food choices. Figures 2 and 3 show the age of the child as a base figure (0, 2, 4, 6 or 

8 years) plus a number of months (Data User Guide 2009). 
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Figure 2 Age distribution of B cohort sample at each wave* 
  

 
   *Adapted from Data User Guide 2009 

 
 

Figure 3 Age distribution of K cohort sample at each wave* 
 

 
   *Adapted from Data User Guide 2009 
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TIME BETWEEN INTERVIEWS 
 

The purpose of employing time between interviews is to ensure that the time between 

interviews is close to two years. However, in some cases this is not possible. Figure 4 shows the 

distribution of the intervals between waves (Data User Guide 2009). 

  

Figure 4 Distribution of time between interviews* 
 

 
   *Adapted from Data User Guide 2009 
 
 
 
CROSS-COHORT COMPARISON 
 
The LSAC study has applied two weighted cohorts (B and K cohort) to represent similar but 

different populations. The reference population for the B cohort and K-cohort is ‘0 year old and 

4-year old children respectively, excluding those from certain remote postcodes’. The K cohort 

is different from the B cohort, in that it has a higher number of children born overseas as there is 

more time for families to immigrate to Australia between the birth of their child and selection 

into the study (an average of 4.4% of K-cohort are born overseas compared with 0.8% of B-

cohort). Another issue to be taken into account for the study is the demographic differences 

between the populations that are indicated in the benchmarks used to weight the two cohorts. 

Figure 5 shows that the population from which the K-cohort was recruited is a little more likely 

to live in capital cities than the B-cohort (66.5% v 63.6%). On the other hand, Figure 6 shows 

that the mothers in cohort B were more likely to have completed year 12 than the mothers in 

cohort K (56.6% v 48.3%). Furthermore, Figure 7 shows that the proportions of mothers 

speaking a language other than English at home by state and part of state for each are closely 

matched between the B and K cohorts (Data User Guide 2009). 
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Figure 5 Cohort benchmarks by state, part of state and gender* 

 

   *Adapted from Data User Guide 2009 
 

 
 

Figure 6 Proportion of mothers who completed Year 12: Cohort benchmarks 
by state and part of state* 

 

 
   *Adapted from Data User Guide 2009 
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Figure 7 Proportion of mothers who speak a language other than English at 
 home: Cohort benchmarks by state and part of state*  
 

 
   *Adapted from Data User Guide 2009 
 

INTRODUCTION TO THE LSAC DATASETS 
 
The wave and cohort data were found in separate SAS or SPSS data files. The file structure of 

the LSAC study is composed of five file categories (the main datasets, 12 Times Use Diary 

datasets, Medicare Australia datasets, household composition datasets and Wave 2.5 datasets). 

The main datasets for each wave and cohort (which contain data from all questionnaires except 

the Time-Use Diary, Wave 2.5, and some household composition information) include six 

datasets (lsacgrb0, lsacgrb2, lsacgrb4, lsacgrk4, lsacgrk6 and lsacgrk8). The 12 Times-Use 

Diary datasets are composed of one cleaned data file with problematic cases deleted for each 

Wave and Cohort: diaryb0, diaryb2 and diaryb4 for B-cohort, and diaryk4, diaryk6 and diaryk8 

for K-cohort, one with the cases deleted from the above files after cleaning for each wave and 

cohort (poortudsb0, poortudsb2, etc.) and one with all cases and no data cleaning performed on 

them for each wave and cohort (ucdiaryb0, ucdiaryb2, etc.). The Medicare Australia datasets 

include three datasets (mbs, pbs and acir). The household composition datasets are represented 

by two datasets, one for each cohort (hhgrb, hhgrk). The Wave 2.5 datasets are represented by 

two datasets, one for each cohort (lsacgrb3, lsacgrk7) (Data User Guide 2009). 
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VARIABLE NAMING CONVENTIONS 

The LSAC study has created a variable naming convention or what it is called the variable of 

interest. These variables indicate the age of the child at the time of data collection, the topic 

indicator and the specific question identifier (Data User Guide 2009). The standard format of 

the variable naming conventions is “A tt xxxxx”, where 

 A = indicating child age indicator; 

tt = indicating topic indicator; and 

xxxxx = indicating specific question identifier. 

 

CHILD AGE INDICATOR 

The child age indicator (the variable of interest) should start with a letter a-e at the beginning of 

them:  

• a for the Wave 1 B-cohort (indicating that the child was 0-1 years of age); 

• b for the Wave 2 B-cohort (indicating that the child was 2-3 years of age); 

• c for the Wave 3 B-cohort & Wave 1 K-cohort (indicating that the child was 4-5 years 

of age); 

• d for the Wave 2 K-cohort (indicating that the child was 6-7 years of age); and 

• e for the Wave 3 K-cohort (indicating that the child was 8-9 years of age). 

 
TOPIC INDICATOR 
 
The data dictionary in the LSAC study has provided 18 topic field indicators, in order to clarify 

the variable of interest. Table 8 shows a list of topics indicators and their abbreviations. 

Table 8 Topics indicator used in LSAC datasets* 
 

Abbreviations Topic indicator Abbreviations Topic indicator 
fd Family 

Demographics 
pa Parenting 

fn Finances pc Program 
Characteristics 

gd General 
Development 

Pe Parent Living 
Elsewhere 

hb Health Behaviour 
and Risk Factors 

Pl Parental Leave in 
Australia 

he Home Education 
Environment 

Pw Paid Work 

ho Housing Re Relationships 
hs Health Status Sc Social Capital 
id Identifiers Se Social and Emotional 

Outcomes 
lC Learning and Cognition 

Outcomes 
tp Teaching 

Practices 
          *Adapted from Data User Guide 2009 
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SPECIFIC QUESTION IDENTIFIER 
 
The specific question identifier which is located in the last (5th) digit of a variable is important 

to identify each item in the LSAC study design. Each variable has an arbitrary two-digit 

question number which is not related to a questionnaire. The specific question identifier can also 

provide a description of subject indicator where a question is asked of or about more than one 

person. These indicators are: 

•  a “Parent 1” 

•  b “Parent 2” 

•  c “Study Child” 

•  m “Mother” 

•  f “Father” 

•  t “Teacher/carer” 

•  i “In-between waves”  

 
Furthermore, all questions (items) in the LSAC study that form a domain have a single question 

number, and the name of item indicates the related sub-domain or sometimes sub-sub-domain. 

In this case, an eight digit character is provided for the name of an item. For example, the 

description of an item (cse03a4a) is: 

• c for the Wave 3 B-cohort & Wave 1 K-cohort (indicating that the child was 4-5 years 

of age; 

• se for topic indicator (social and emotional outcome); 

• 03 for an arbitrary two-digit question number; 

• a for the variable name (Parent 1); 

• 4 for the sub-scale (conduct); and 

• a for specific identifier (Parent 1). 

 

DERIVED VARIABLES 

Derived variables are similar to the variable naming convention, starting with an age indicator, 

followed by an informant or subject indicator and then a mnemonic that relates to the subject 

matter of the derived item (Data User Guide 2009). 

 
HOUSEHOLD COMPOSITION VARIABLES 

It is essential to have a slightly different convention especially in the Wave 2 data release, to 

keep the variable names under 8 characters. The structure of household composition variables is  

“A f ## x mmm”, where 

• A for child age indicator; 

• f for family; 
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• ## Question number (numeric); 

• x Sub-question indicator (optional); and 

• mmm  person identifier. 

The person identifier indicates the member number. In Wave 1, the study child is considered as 

member 1 (m1), Wave 1 Parent 1 as member 2 (m2) and Wave 1 Parent 2 as member 3 (m3). 

The person identifier (member number) in Wave 2 and 3 is changed to be Parent 1 (p1), Parent 

2 (p2), Mother (m) and Father (f) at any age. Considering the question of variable number, 

Table 9 shows question numbers used in variable names for household member characteristics. 

 
Table 9 Question numbers used in variable names for household member 

Characteristics* 
 

##x Question ##x Question 

01 Present for wave 17b Has hearing problems 

02 Gender 17c Has speech problems 

03 Age 17d Has blackouts etc 

04 DOB 17e Has difficulty learning 

05 Temporarily away from home 17f Limited use of arms or fingers 

06 Relationship to parent 1 17g Difficulty gripping 

07 Relationship to parent 2 17h Limited use of legs and feet 

08 Relationship to study child 17i Other physical condition 

09 Country of Birth 17j Other disfigurement 

10 Year of first arrival in Australia 17k None of the above conditions 

11 Language other than English spoken at 

home 

18 Restricted in everyday activities 

12 ATSI status 18a Has difficulty breathing 

13 Has a condition or disability for 6 months 

or more 

18b Has chronic pain 

13a 1st specific condition 18c Has nervous condition requiring 

treatment 

13b 2nd specific condition 18d Has mental illness requiring supervision 

14 Date stopped living with study child 18e Has head injury 
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15 Reason stopped living with study child 18f Has other long-term condition 

16 Temporarily away from home 18g Has other condition requiring treatment 

160 Temporarily away from home 18h None of the above restrictions 

17 Has a condition or disability for 6 months 

or more 

19 Date began living with the study child 

17a Has sight problems 20 left between current and previous wave 

                          *Adapted from Data User Guide 2009 
 

AGE INVARIANT INDICATOR VARIABLES 

The following age invariant indicator variables are required for data analysis: 

• hicid (HIC identifier); 

• cohort (B (infant) or K (child)); 

• wave (wave of data collection); 

• stratum (stratum at the time of selection); and 

• pcodes (postcode at the time of selection). 

 

MISSING VALUE CONVENTIONS 

The following missing value conventions are stated in the LSAC data analysis that it is not 

collected where it might be expected: 

•  -1 Not applicable (when explicitly available as an option in the questionnaire); 

• -2 Don’t know; 

• -3 Refused or not answered; 

• -4 Section refused; 

• -9 Not asked; and 

• -99 Negative income (loss). 
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Appendix 3- Detailed Description of the Psychosocial Determinants and Food Choices 

Items and Response Categories  

 

Demographic status items and response categories 
 
    Items                                                                               Response categories 

 “Is the parent living elsewhere male or female?”                                        1= Male, 2= Female 
“What was Study Child's age last birthday?”                                           Number (Age in month) 
 
 “Does the Study Child speak a language other than English in the home?”      7 point scale 1= English to 7= Turkish 
 
  “Is Study Child of Aboriginal or Torres Strait Islander origin??  4 point scale 1= No 
                                                                                                                               2=  Yes, Aboriginal        
                                                                                                                             3= Yes, Torres Strait Islander 
                                                                                                                             4= Yes, both 
“ How many people are in the household”                                           5 point scale from 1= Two to 5= Six or more   
 
“ How many siblings are in the household”                                         4 point scale from 1= None to 4= Three or more   
         
“ How many other people are in the household”                                 4 point scale from 1= None to 4= Three or more             
 

 

Family structure items and response categories 
 
    Items                                                                                 Response categories 

“Does the Study child have the following people in the household?”                    0= No, 1= Yes 
 
“How often does the study child get together with, see or spend  
time with his/her mother?” 
“How often does the study child get together with, see or spend           6 point scale from 1= No contact to 6= Every 
day 
time with his/her father?” 
“How often does the study child get together with, see or spend  
time with other family members?” 
“How often does the study child get together with, see or spend  
time with friends?” 
“How often does the study child get together with, see or spend  
time with neighbours?”           
 

Personal determinant items and response categories 
 

Items                                                                                    Response categories 

Children’s social emotional competencies  

In B AND K cohorts-All waves  

“For each of the following statements, please tick one box to best                         
describe the study child in the last month”                                    3 point scale from 1 =Not true to 3 =Certainly 
true 
            
“The child is considerate of others’ feelings”                               

 “This child has not been able to stay still”                      
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“This child always feels temper”                               

“This child has been solitary”            

 “This child obeys requests”                   

“This child often seemed worried”                                

“This child helpful if someone is hurt…etc” 

“This child has often been unhappy or tearful” 

“This child is easily distracted” 

“This child often nervous or easily loses confidence” 

“This child stopped to think before acting” 

“This child has been spiteful to others” 

“This child has many fears” 

“This child has a good attention span”                                                                                                                                                                                                                                                                  

Children’s intention towards social behaviour  

In B AND K cohorts-All waves  

“Please tick one box to best describe this child's behaviour at the present time” 6 point scale from 1 =Almost 
never to 6 =Almost always           
                                       
“When this child starts a project such as a puzzle or model, he/she works 
 on it without stopping until it is completed, even if it takes a long time” 
 
“This child likes to complete one task or activity before going onto the next” 
 
“This child stays with an activity (e.g. puzzle, construction, kit, reading) for a long time” 
 
“When a toy or game is difficult, this child quickly turns to another activity” 
 
 Children’s knowledge in academic performance 

In B cohort-wave 2                     

 “Please tick all the words you have heard                                              0=No, 1= Yes                     
the study child use?”  Lemon 
 
“Please tick all the words you have heard                          
the study child use?”  peanut 
 
“Please tick all the words you have heard                          
the study child use?”  biscuit 
“Please tick all the words you have heard                          
the study child use?”  sauce 
 
“Please tick all the words you have heard                          
the study child use?”  vanilla 
 
“Please tick all the words you have heard                          
the study child use?”  vegetables 
 
In B cohort-wave 3 & K cohort-wave 1                      0=No, 1= Yes           

 “Is child able to read simple words like 'dog' or 'cat'?” 

“Is child able to read complex words like 'table' or 'orange'?” 

“Is child able to read simple sentences like 'John is big'?” 
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“In considering numeracy skills, is this child…?  
Able to sort and classify objects by shape or colour”  
 
“In considering numeracy skills, is this child…? 
 Able to count the number of a few objects accurately” 
 
“In considering numeracy skills, is this child…?  
Able to count to 20” 
 
“In considering numeracy skills, is this child…?  
Able to recognise numbers” 
 
“In considering numeracy skills, is this child…?  
Able to do simple addition with concrete materials” 
 
 
In K cohort-wave 2 & K cohort-wave 3          5 point scale from 1 =Much worse to 5 =Much better           
 
“ Compared with other children in their class how  
well do you think study child is progressing in reading?”  
 
“ Compared with other children in their class how  
well do you think study child is progressing in maths?”    
   
Children’s self-efficacy in social competencies  

In B cohort-wave 2                     

How well does the study child….?                                   4 point scale from 1 =Doesn’t do it at all to 4 =Does it well 

“ Does simple pretending play like feeding a doll 
Or stuffed animal” 
 
“ Pretend one object is a substitute for something else, 
Like using a towel as a blanket or a box for a house” 
 
“ Cooperate with another child to do something, like 
Building a tower with blocks” 
 
“  Play pretend games with other children, by using props, 
Like dressing up or using kitchen tools when playing house” 
 
“Play group games with other children that have rules,  
like tag, hide-n-seek, or duck-duck goose” 
 
“Play a simple give-and-take game with another child,  
like rolling a ball back and forth” 
In B cohort-wave 3 & K cohort-wave 1 
 
Rate how this child has compared with other      4 point 1= Much less competent 4= More competent than others 
Children of a similar age, over the past few months: 
 
“Social / emotional development (e.g. adaptability, co-operation, responsibility, self-control)” 
 
“Approaches to learning (e.g. attention, observation, organisation, problem-solving)” 
 
“Gross motor skills (e.g. running, catching and throwing balls, strength and balance)” 
 
“Fine motor skills (e.g. manual dexterity, using writing and drawing tools)” 
 
“Expressive language skills (e.g. using language effectively, ability to communicate ideas)” 
 
“Receptive language skills (e.g. understanding, interpreting and listening)” 
 
In K cohort-wave 2 & K cohort-wave 3             5 point scale  1= Not yet to 5= Proficient         

“The study child...Contributes relevant information to classroom discussions (e.g. during a classroom discussion, can 
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express an idea or personal opinion on a topic and the reasons behind the opinion)” 

“The study child...Understands and interprets a story or other text read to him/her (e.g. by writing a sequel to a story, 
or dramatising part of a story, or posing a question about why a particular event occurred as it did)” 

“The study child...Reads words with regular vowel sounds (e.g. reads ‘coat’, ‘junk’, ‘lent’, ‘chimp’, ‘halt’ or ‘bike’)” 

“The study child...Reads words with irregular vowel sounds (e.g. reads ‘through’, ‘point’, ‘enough’ or ‘shower’)” 

“The study child...Reads age appropriate books independently with comprehension (e.g. reads most words correctly, 
answers questions about what was read, makes predictions while reading, and retells the story after reading)” 

“The study child...Reads age appropriate books fluently (e.g. easily reads words in meaningful phrases rather than 
reading word by word)” 

“The study child...Is able to write sentences with more than one clause” 

“The study child...Composes a story with a clear beginning, middle and end” 

“The study child...Demonstrates an understanding of some of the conventions of print (e.g. appropriately using 
question marks, exclamation points and quotation marks)” 

“The study child...Uses the computer for a variety of purposes (e.g. by writing a page for a class book, or looking up 
information on a topic of interest, or solving maths problems, or recording a scientific observation)”  

 

Social support items and response categories 
 

Items                                                                              Response categories 

Social support                                                      5 point scale from 1 = Never to 5 =Always   

“How often do the following people support                                    
you in raising your children?” “ Your parent” 

“How often do the following people support                                    
you in raising your children?” “Your partner/spouses parents” 

“How often do the following people support                                    
you in raising your children?” “ Other family members” 

“How often do the following people support                                    
you in raising your children?” “ Your friends” 

“How often do the following people support                                    
you in raising your children?” “ Your neighbours”    
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Socioeconomic status items and response categories 
 
Items                                                                     Response categories 

Parental education                                                     6 point scale from 1 = Other to 6 =Postgraduate degree 

“What is the highest educational qualification you have completed?” 
 
Income level                                                       3 point scale from 1 =<$500/wk to 3 = >$2000/wk 
 
“What is your household income from all sources before tax?” 
 
Work status                                       4 point scale from 1 = Not in labour force to 4 = Employed full-time 
  
“Which of the following best describes your current work status?”   

Child lifestyle and sedentary activity items and response categories 

Items                                                                         Response categories 

Child BMI                                                        6 point scale from 1 = Underweight to 6 =Extreme obesity 

“ Categorisation of BMI according to (Cole 2000,2007)” 
 
Spending free time in sedentary/active pastimes            3 point scale from 1 = chooses inactive 
pastimes to 3 = chooses inactive pastimes  
 
“What does the study child usually do when he/she has a choice about how to spend free time?” 
 
Watching TV/Video                         5 point scale from 1 = None to 5 = 5 or more hours 
  
“About how many hours on a typical weekday would you say that the study child watches TV/Video?” 

“About how many hours on a typical weekend would you say that the study child watches TV/Video?” 

Using computer                              5 point scale from 1 = None to 5 = 5 or more hours 
  
“About how many hours on a typical weekday would you say that the study child uses a computer?” 

“About how many hours on a typical weekend would you say that the study child uses a computer?” 

Physical activity enjoyment   5 point scale 1 = Very much dislikes activity 5 = Very much likes activity 
  
“How much does child enjoy physical activity or exercise?” 

Family rule about watching TV                          0 = No, 1 = Yes 
 
“Are there rules about how many hours the study child may watch television each week?” 

 

Parental BMI and lifestyle items and response categories 

Items                                                                          Response categories 

Mother BMI                                                        6 point scale from 1 = Underweight to 6 =Extreme obesity 

“ Categorisation of BMI according to (Cole 2000,2007)” 
 
Father BMI                                                        6 point scale from 1 = Underweight to 6 =Extreme obesity 

“ Categorisation of BMI according to (Cole 2000,2007)” 
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Mother Physical activity                       7 point scale from 0 = None at all to 7 =Seven days per week 
 
“ About how many days each week do you do at least minutes of moderate or vigorous physical activity?” (e.g. 
walking briskly, riding a bike, swimming, running…etc). 

Father Physical activity                       7 point scale from 0 = None at all to 7 =Seven days per week 
 
“ About how many days each week do you do at least minutes of moderate or vigorous physical activity?” (e.g. 
walking briskly, riding a bike, swimming, running…etc). 

Mother Fruit consumption           10 point scale 0 = Less than one serve/ day to 10 =Ten serves/ day 
 
“How many serves of fruit do you usually eat each day?”   

Father Fruit consumption           10 point scale 0 = Less than one serve/ day to 10 =Ten serves/ day 
 
“How many serves of fruit do you usually eat each day?”   

Mother vegetable consumption    10 point scale 0 = Less than one serve/ day to 10 =Ten serves/ day 
 
“How many serves of vegetables do you usually eat each day?”   

Father vegetable consumption    10 point scale 0 = Less than one serve/ day to 10 =Ten serves/ day 
 
“How many serves of vegetables do you usually eat each day?”   

 
 

Parental practice items and response categories 
 

Items                                                                            Response categories 

Parental self-efficacy                              5 point scale from 1 = Almost never to 5 =Almost always 

“How often...? Does this child behave in a manner different from the way you want him/her to” 
 
“How often...? Do you think that this child’s behaviour is more than you can handle” 
 
“How often...? Do you feel that you are good at getting this child to do what you want him/her to do” 
 
Parental monitoring                                                5 point scale from 1 = Almost never to 5 =Almost always 

“How often...? Do you feel that you are in control and on top of things when you are caring for this child” 
 
 
Parental Involvement                                             5 point scale from 1 = Daily to 5 =Not at all 

“In the past month how often did you...Get this child ready for bed or put him/her to bed” 
 
“In the past month how often did you...Give this child a bath or shower” 
 
“In the past month how often did you...Eat an evening meal with this child” 
 
“In the past month how often did you...Help this child brush his/her teeth”  
 
“In the past month how often did you...Help this child get ready for (school/kindergarten/pre-school/day care)”   
 
Parental modelling                                               0 = No, 1 = Yes 

“In the past month, has child done any of these things with you or another family member; Gone to a movie?” 

“In the past month, has child done any of these things with you or another family member; Gone to a playground or a 
swimming pool?” 
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“In the past month, has child done any of these things with you or another family member; Gone to sporting event in 
which child was not a player?” 

“In the past month, has child done any of these things with you or another family member; Attended a religious 
service, church, temple, synagogue or mosque?” 

“In the past month, has child done any of these things with you or another family member; Visited a library?” 

Parental Punitivness                                       10 point scale from 1 = Not at all to 10 =All the time 

“In the past six months, how often would you say...?  I have been angry with this child” 

“In the past six months, how often would you say...? I have raised my voice with or shouted at this child” 

“In the past six months, how often would you say...? When this child cries, he/she gets on my nerves” 

“In the past six months, how often would you say...? I have lost my temper with this child”   

Parental style items and response categories 
 
Items                                                                        Response categories 

Warmth score                                           5 point scale from 1 = Almost never to 5 =Almost always 

“In the last six months how often did you...? Hug or hold this child for no particular reason” 
 
“In the last six months how often did you...? Tell this child how happy he/she makes you”  
 
“In the last six months how often did you...? Have warm, close times together with this child” 
 
“In the last six months how often did you...? Enjoy listening to the child and doing things with him/her” 
 
“In the last six months how often did you...? Feel close to the child both when he/she was happy and when he/she was 
upset” 
 
“In the last six months how often did you...? Express affection by hugging, kissing and holding this child” 
 
Control score                                           5 point scale from 1 = Almost never to 5 =All the time  

“When parents spend time with their children, sometimes things go well and sometimes they don’t. How often does 
the following happen...? When you give this child an instruction or request to do something, how often do you make 
sure that he/she does it” 
 
“When parents spend time with their children, sometimes things go well and sometimes they don’t. How often does 
the following happen...? If you tell this child he/she will get punished if he/she doesn’t stop doing something, but 
he/she keeps doing it, how often will you punish him/her” 
 
“When parents spend time with their children, sometimes things go well and sometimes they don’t. How often does 
the following happen...? How often does this child get away with things that you feel should have been punished” 
 
“When parents spend time with their children, sometimes things go well and sometimes they don’t. How often does 
the following happen...? How often is this child able to get out of a punishment when he/she really sets his/her mind 
to it” 
 
“When parents spend time with their children, sometimes things go well and sometimes they don’t. How often does 
the following happen...? When you discipline this child, how often does he/she ignore the punishment” 
 
Irritable score                                           5 point scale from 1 = Almost never to 5 =All the time  

“When parents spend time with their children, sometimes things go well and sometimes they don’t. How often does 
the following happen...? Of all the times you talk to this child about his/her behaviour, how often is this praise” 
 
“When parents spend time with their children, sometimes things go well and sometimes they don’t. How often does 
the following happen...? Of all the times you talk to this child about his/her behaviour, how often is this disapproval” 
 
“When parents spend time with their children, sometimes things go well and sometimes they don’t. How often does 
the following happen...? How often are you angry when you punish this child” 
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“When parents spend time with their children, sometimes things go well and sometimes they don’t. How often does 
the following happen...? How often do you feel you are having problems managing this child in general”   

Family stress and food insecurity items and response categories 
 
Items                                                                         Response categories 

Family stress                                                        5 point scale from 1 = All of the time to 5 =None of the time 

“In the past 4 weeks about how often did you feel...? Nervous” 

“In the past 4 weeks about how often did you feel...? Hopeless” 

“In the past 4 weeks about how often did you feel...? Restless or fidgety” 

“In the past 4 weeks about how often did you feel...? That everything was an effort” 

“In the past 4 weeks about how often did you feel...? So sad that nothing could you cheer you up” 

Food insecurity                                                        0 = No, 1 = Yes 

“In the last 12 months, have any of these happened to you/any members of the household because you/any of you 
were short of money? Gone without meals”  
 

Food choices items and response categories 

Items                                                                          Response categories 

Food choices                                                        3 point scale from 1 = Not at all to 3 =More than once 

“In the last 24 hours how often did the study child eat fresh fruit?” 
 
“In the last 24 hours how often did the study child drink fruit juice?” 
 
“In the last 24 hours how often did the study child eat cooked vegetables?” 
 
“In the last 24 hours how often did the study child eat raw vegetables or salad?” 
 
“In the last 24 hours how often did the study child eat meat pie, hamburger, hot dog, sausage or sausage roll?” 
 
“In the last 24 hours how often did the study child eat hot chips or french fries?” 
 
“In the last 24 hours how often did the study child eat potato chips or savory snacks such as 'Twisties'?” 
 
“In the last 24 hours how often did the study child eat biscuits, doughnuts, cake, pie or chocolate?” 
 
“In the last 24 hours how often did the study child drink full cream milk products?” 
 
“In the last 24 hours how often did the study child drink skim milk products?” 
 
“In the last 24 hours how often did the study child drink water?” 
 
“In the last 24 hours how often did the study child drink soft drink or cordial, not diet?”  
 
“In the last 24 hours how often did the study child drink diet soft drink or cordial?”                      
 
 
Breakfast                                                                 0 = No, 1 = Yes 

“Did the study child eat breakfast today?”  

 

 



Appendix 4 
Psychosocial Determinants of Consuming “Fruits and Vegetables” Options 

 
    Table 1 Cross-sectional correlation between demographic status and “fruits and vegetables” option intake stratified by gender at 2-3 years (B-cohort, wave 2) 

 Demographic status > 1/day‡ > 1/day 
Boys Girls 

 OR 95% CI P-value OR 95% CI P-value 
Age in months (95% CI) 1.04 1.01-1.07 .055 0.99 0.96-1.02 .232 
Ethnicity†       
No* 1   1   
Yes- Aboriginal/Torres & Strait Islander 0.86 0.54-1.35 .220 0.56 0.34-0.91   .022* 
Language†       
Not English* 1   1   
English 0.78 0.58-1.04 .092 0.57 0.43-0.75    .000*** 
Number of people in household†         
Two* 1   1   
Three 3.89 1.77-8.52     .001** 0.83 0.43-1.57 .269 
Four 3.19 1.32-7.72 .010 0.73 0.34-1.55 .219 
Five 4.92 1.76-13.78  .002* 0.97 0.38-2.46 .154 
Six or more 4.92 1.33-18.16  .017* 1.21 0.38-3.87 .144 
Number of study child siblings†          
None* 1   1   
One 1.08 0.69-1.68 .223 1.33 0.86-2.07 .193 
Two 0.85 0.43-1.69 .253 0.91 0.45-1.83 .108 
Three or more 0.70 0.24-2.01 .208 0.71 0.26-1.87 .190 
Number of other people in household†         
None* 1   1   
One 0.42 0.25-0.71 .269 0.87 0.55-1.39 .274 
Two 0.75 0.37-1.52 .233 0.76 0.38-1.58 .273 
Three or more 0.69 0.24-1.96 .286 0.86 0.31-2.35 .269 

  *Referent category 
                               †For details of procedures, see Methods 
                               ‡The odds of consuming more than one fruits and vegetables option per day (High); 
                    Logistic regression analyses 
                              *P<0.05, **P<0.01, ***P<0.001 

     



Table 2 Cross-sectional correlation between demographic status and “fruits and vegetables” option intake stratified by gender at 4-5 years (B-cohort, wave 3) 

Demographic status > 1/day‡ > 1/day 
Boys Girls 

 OR 95% CI P-value OR 95% CI P-value 
Age in months (95% CI) 0.99 0.96-1.02 .251 0.98 0.95-1.01 .136 
Ethnicity†       
No* 1   1   
Yes- Aboriginal/Torres & Strait Islander 0.54 0.32-0.91  .022* 0.58 0.34-0.98  .043* 
Language†       
Not English* 1   1   
English 0.72 0.53-0.97  .031* 0.68 0.50-0.91  .010* 
Number of people in household†         
Two* 1   1   
Three 1.02 0.54-1.91 .246 1.27 0.65-2.47 .268 
Four 1.42 0.67-3.01 .157 1.34 0.62-2.92 .252 
Five 1.54 0.62-3.83 .244 1.48 0.58-3.76 .307 
Six or more 2.28 0.69-7.56 .176 2.60 0.81-8.34 .108 
Number of study child siblings†          
None* 1   1   
One 0.85 0.51-1.41 .141 0.80 0.48-1.31 .181 
Two 0.70 0.34-1.44 .241 0.64 0.31-1.31 .230 
Three or more 0.46 0.16-1.33 .155 0.45 0.17-1.21 .114 
Number of other people in household†         
None* 1   1   
One 0.62 0.37-1.06 .082 0.82 0.51-1.31 .222 
Two 0.42 0.17-1.00 .051 0.72 0.34-1.49 .181 
Three or more 0.57 0.18-1.83 .154 0.22 0.06-1.81  .026* 

                    *Referent category 
                               †For details of procedures, see Methods 
                               ‡The odds of consuming more than one fruits and vegetables option per day (High);  
                     Logistic regression analyses 
                   *P<0.05 

 

     



Table 3 Cross-sectional correlation between demographic status and “fruits and vegetables” option intake stratified by gender at 4-5 years (K-cohort, wave 1) 

Demographic status > 1/day‡ > 1/day 
Boys Girls 

 OR 95% CI P-value OR 95% CI P-value 
Age in months (95% CI) 0.98 0.95-1.01 .207 0.98 0.95-1.02 .198 
Ethnicity†       
No* 1   1   
Yes- Aboriginal/Torres & Strait Islander 0.96 0.60-1.52 .263 0.78 0.49-1.22 .286 
Language†       
Not English* 1   1   
English 0.85 0.66-1.09 .217 0.68 0.53-0.87  .003* 
Number of people in household†         
Two* 1   1   
Three 0.87 0.48-1.57 .162 0.87 0.48-1.56 .148 
Four 1.22 0.61-2.44 .257 1.14 0.57-2.25 .203 
Five 1.51 0.66-3.46 .224 1.01 0.4-2.27 .283 
Six or more 1.70 0.59-4.85 .221 0.93 0.33-2.63 .298 
Number of study child siblings†          
None* 1   1   
One 0.74 0.47-1.17 .203 0.78 0.50-1.28 .288 
Two 0.61 0.32-1.15 .131 0.78 0.41-1.46 .244 
Three or more 0.50 0.20-1.23 .136 0.99 0.41-2.38 .191 
Number of other people in household†         
None* 1   1   
One 0.58 0.36-0.94 .060 1.15 0.73-1.83 .128 
Two 0.58 0.28-1.21 .149 0.91 0.41-2.02 .122 
Three or more 0.67 0.23-1.95 .263 0.72 0.28-1.88 .112 

                    *Referent category 
                              †For details of procedures, see Methods 
                              ‡The odds of consuming more than one fruits and vegetables option per day (High); 
                   Logistic regression analyses 
                  *P<0.05 

 

     



Table 4 Cross-sectional correlation between demographic status and “fruits and vegetables” option intake stratified by gender at 6-7 years (K-cohort, wave 2) 

Demographic status > 1/day‡ > 1/day 
Boys Girls 

 OR 95% CI P-value OR 95% CI P-value 
Age in months (95% CI) 1.01 0.97-1.03 .280 0.99 0.96-1.02 .171 
Ethnicity†       
No* 1   1   
Yes- Aboriginal/Torres & Strait Islander 0.57 0.33-0.99  .047* 0.81 0.50-1.31 .206 
Language†       
Not English* 1   1   
English 0.84 0.64-1.09 .200 0.84 0.64-1.11 .228 
Number of people in household†         
Two* 1   1   
Three 0.98 0.50-1.91 .269 1.25 0.62-2.50 .230 
Four 1.01 0.47-2.16 .173 1.82 0.83-3.97 .130 
Five 1.43 0.59-3.47 .220 1.82 0.74-4.46 .187 
Six or more 1.02 0.34-3.05 .266 2.00 0.64-6.20 .228 
Number of study child siblings†          
None* 1   1   
One 1.01 0.63-1.62 .152 0.64 0.40-1.03 .069 
Two 0.62 0.32-1.21 .166 0.65 0.34-1.24 .194 
Three or more 0.80 0.32-1.98 .132 0.55 0.21-1.39 .206 
Number of other people in household†         
None* 1   1   
One 0.88 0.57-1.35 .280 0.72 0.48-1.10 .135 
Two 1.47 0.69-3.10 .110 0.97 0.49-1.90 .233 
Three or more 1.12 0.37-3.34 .133 0.43 0.13-1.40 .164 

                    *Referent category 
                                † For details of procedures, see Methods 
                                ‡ The odds of consuming more than one fruits and vegetables option per day (High); 
                     Logistic regression analyses 
                    *P<0.05 

 

 



    Table 5 Cross-sectional correlation between demographic status and “fruits and vegetables” option intake stratified by gender at 8-9 years (K-cohort, wave 3) 

Demographic status > 1/day‡ > 1/day 
Boys Girls 

 OR 95% CI P-value OR 95% CI P-value 
Age in months (95% CI) 1.01 0.97-1.03 .262 0.99 0.96-1.02 .182 
Ethnicity†       
No* 1   1   
Yes- Aboriginal/Torres & Strait Islander 0.57 0.31-1.07 .082 0.87 0.51-1.48 .222 
Language†       
Not English* 1   1   
English 0.62 0.47-0.81  .001** 0.64 0.48-0.85  .003* 
Number of people in household†         
Two* 1   1   
Three 0.71 0.34-1.49 .173 0.75 0.38-1.49 .228 
Four 0.95 0.41-2.17 .209 1.41 0.65-3.05 .179 
Five 1.11 0.4-2.81 .221 1.52 0.62-3.73 .158 
Six or more 1.33 0.40-4.48 .136 1.71 0.57-5.13 .135 
Number of study child siblings†          
None* 1   1   
One 1.13 0.68-1.87 .118 0.80 0.48-1.33 .192 
Two 0.86 0.44-1.66 .255 0.75 0.38-1.50 .226 
Three or more 0.60 0.21-1.65 .123 0.63 0.25-1.57 .123 
Number of other people in household†         
None* 1   1   
One 0.82 0.51-1.31 .224 0.68 0.42-1.11 .125 
Two 0.64 0.27-1.52 .120 0.92 0.46-1.87 .236 
Three or more 1.08 0.30-3.89 .106 0.55 0.17-1.80 .130 

                    *Referent category 
                               †For details of procedures, see Methods 
                               ‡The odds of consuming more than one fruits and vegetables option per day (High);  
                    Logistic regression analyses 
                   *P<0.05, **P<0.01  
                                            



Table 6 Cross-sectional correlation between psychosocial determinants and “fruits and vegetables” option 
intake stratified by gender at 2-3 years (B-cohort, wave 2) 

 
 

> 1/day‡ > 1/day 
Boys      Girls 

 Informants OR 95% CI P-value OR 95% CI P-value 
Family structure†        
Elder sister        
No*  1   1   
Yes  0.69 0.38-1.26 .230 0.51 0.28-0.92  .028* 
Friends        
Middle*  1   1   
Low  0.82 0.61-1.09 .184 0.63 0.47-0.85  .003* 
High  1.14 0.70-1.86 .596 1.05 0.63-1.75 .841 
Personal 
determinants† 

       

Social emotional 
competencies   

Parent 1       

Middle*  1      
Low  0.44 0.22-0.87  .019* 0.51 0.28-0.92  .027* 
High  0.81 0.50-1.3 .425 0.84 0.51-1.38 .506 
Social support†        
Other family 
member 

Mother       

Middle*   1   1   
Low  1.32 1.00-1.75  .044* 1.02 0.77-1.36 .850 
High  1.14 0.61-2.11 .678 1.14 0.62-2.07 .666 
Neighbours Mother       
Middle*   1   1   
Low  0.81 0.58-1.14 .241 0.57 0.40-0.81  .002* 
High  1.10 0.40-3.03 .851 0.72 0.28-1.85 .504 
Other family 
member 

Father       

Middle *  1   1   
Low  0.91 0.70-1.20 .534 0.79 0.60-1.05 .109 
High  0.26 0.08-0.79  .017* 0.88 0.40-1.92 .750 
Socioeconomic 
status† 

       

Education  Mother       
Medium*  1   1   
Low  0.59 0.42-0.83  .002* 0.94 0.67-1.31 .719 
High  0.99 0.72-1.36 .957 1.01 0.72-1.38 .992 
Income  Mother       
Medium *  1   1   
Low  1.59 1.14-2.23  .006* 1.01 0.72-1.39 .975 
High  1.08 0.38-3.07 .879 1.12 0.47-2.68 .788 
Child lifestyle & 
sedentary 
behaviour† 

       

BMI         
Non overweight*  1   1   
Overweight  1.16 0.92-1.45 .197 1.39 1.11-1.73  .003* 
Obese  0.94 0.61-1.45 .795 1.18 0.79-1.77 .399 
TV/video 
(weekday) 

       

None *  1   1   
<1  0.98 0.57-1.67 .940 0.55 0.29-0.85 .051 
1-3  0.77 0.47-1.26 .313 0.53 0.32-0.86  .011* 



>3  0.55 0.32-0.94  .029* 0.44 0.26-0.76  .003* 
Parental BMI & 
lifestyle† 

       

BMI Mother       
Non overweight*  1   1   
Overweight  0.91 0.70-1.20 .535 1.01 0.77-1.32 .934 
Obese  0.66 0.46-0.94  .023* 0.93 0.67-1.30 .706 
Physical activity Mother       
None*  1   1   
1  1.02 0.65-1.60 .909 1.27 0.85-1.92 .239 
2  1.63 1.08-2.46  .018* 1.23 0.84-1.81 .275 
>3  1.65 1.14-2.39  .008* 1.29 0.92-1.82 .135 
Physical activity Father       
None*  1   1   
1  1.04 0.62-1.74 .871 1.71 1.04-2.81  .033* 
2  1.04 0.62-1.72 .877 1.35 0.82-2.22 .233 
>3  1.17 0.74-1.82 .491 1.70 1.09-2.65  .018* 
Parental practice†        
Involvement  Father       
Medium*  1   1   
Low  0.70 0.50-0.98  .042* 0.73 0.54-1.01 .057 
High  0.83 0.60-1.14 .268 0.95 0.69-1.29 .747 
Modelling  Parent 1       
No *  1   1   
Yes  1.77 1.42-2.20 .000*** 1.35 1.08-1.69  .007* 

        *Referent category 
             †For details of procedures, see Methods 
            ‡The odds of consuming more than one fruits and vegetables option per day (High) 

     Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, and 
number of people in the household, number of sibling in the household, number of other people in the 
household. 

        *P<0.05, ***P<0.001. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 



   Table 7 Cross-sectional correlation between psychosocial determinants and “fruits and vegetables” 
option intake stratified by gender at 4-5 years (B-cohort, wave 3) 

 > 1/day‡ > 1/day 
Boys        Girls 

 Informants OR 95% CI P-value OR 95% CI P-value 
Family structure†        
Biological father        
No*  1   1   
Yes  1.52 0.91-2.53 .104 1.79 1.05-3.05  .032* 
Elder brother        
No*  1   1   
Yes  0.58 0.37-0.92  .021* 0.61 0.37-1.00 .054 
Grandfather        
No*  1   1   
Yes  1.20 0.35-4.01 .767 0.12 0.02-0.51  .004* 
Other family 
members 

       

Middle*  1   1   
Low  1.04 0.82-1.31 .745 0.87 0.68-1.11 .282 
High  1.48 0.93-2.35 .095 0.46 0.25-0.85  .014* 
Friends        
Middle*  1   1   
Low  0.87 0.65-1.16 .361 1.10 0.81-1.48 .522 
High  0.99 0.63-1.54 .966 1.55 1.00-2.40  .046* 
Personal 
determinants† 

       

Social emotional 
competencies   

Parent 1       

Middle*  1      
Low  0.69 0.49-0.97  .037* 1.30 0.96-1.75 .080 
High  0.81 0.59-1.12 .216 1.08 0.79-1.48 .603 
Knowledge in 
academic 
performance 

Parent 1       

No*  1      
Yes  1.17 0.92-1.49 .179 1.35 1.07-1.69  .010* 
Social support†        
Parents Mother       
Middle*   1   1   
Low  0.94 0.69-1.29 .729 0.91 0.66-1.26 .591 
High  0.97 0.67-1.41 .907 0.67 0.45-0.99  .045* 
Neighbours Mother       
Middle*   1   1   
Low  0.70 0.51-0.96  .029* 0.98 0.70-1.36 .922 
High  0.67 0.22-2.03 .489 0.64 0.25-1.65 .359 
Parents Father       
Middle *  1   1   
Low  0.94 0.71-1.23 .662 1.04 0.78-1.38 .774 
High  0.55 0.31-0.97  .039* 1.07 0.63-1.84 .781 
Friends Father       
Middle *  1   1   
Low  1.74 0.89-3.97  .033* 0.82 0.62-1.09 .191 
High  0.80 0.22-0.81 .728 1.43 0.44-4.57 .543 
Socioeconomic 
status† 

       

Education  Mother       
Medium*  1   1   



Low  0.52 0.37-0.73 .000*** 0.69 0.49-0.96  .032* 
High  0.79 0.58-1.08 .155 1.02 0.74-1.41 .883 
Income  Father       
Medium *  1   1   
Low  0.82 0.48-1.39 .465 1.07 0.61-1.85 .805 
High  1.40 1.03-1.91  .030* 0.86 0.62-1.18 .350 
Child lifestyle & 
sedentary 
behaviour† 

       

Spending free time        
Medium *  1   1   
Low  0.78 0.61-0.99  .046* 0.89 0.72-1.10 .311 
High  1.16 0.95-1.42 .141 1.13 0.90-1.41 .277 
TV/video (weekday)        
None *  1   1   
<1  0.84 0.49-1.43 .534 0.87 0.51-1.47 .614 
1-3  0.64 0.40-1.01 .057 0.71 0.45-1.12 .147 
>3  0.44 0.27-0.73   .001** 0.56 0.34-0.92  .023* 
TV / video 
(weekend) 

       

None *  1   1   
<1  1.29 0.78-2.13 .316 0.77 0.47-1.27 .310 
1-3  0.99 0.70-1.41 .975 0.82 0.56-1.20 .318 
>3  0.79 0.54-1.17 .249 0.61 0.41-0.92  .020* 
Parental BMI & 
lifestyle† 

       

BMI Father       
Non overweight*  1   1   
Overweight  0.88 0.67-1.17 .409 0.99 0.74-1.31 .947 
Obese  0.64 0.45-0.93  .020* 1.04 0.71-1.52 .816 
Fruit consumption Mother       
<1*  1   1   
1  1.07 0.55-2.10 .827 1.62 0.82-3.19 .161 
2  1.85 0.94-3.64 .071 2.20 1.12-4.35  .022* 
≥3  2.59 1.27-5.27  .008* 3.27 1.58-6.76   .001** 
Parental practice†        
Self-efficacy  Mother       
Medium*  1   1   
Low  0.72 0.53-0.98  .038* 0.64 0.48-0.85  .002* 
High  0.77 0.59-1.01 .066 0.79 0.59-1.05 .109 
Monitoring Mother       
Medium*  1   1   
Low  0.33 0.06-1.64 .178 1.20 0.44-3.30 .717 
High  1.56 1.05-2.30  .026* 0.80 0.51-1.27 .353 
Involvement Father       
Medium*  1   1   
Low  1.34 0.90-1.99 .143 1.10 0.75-1.62 .618 
High  1.84 1.26-2.70  .002* 1.22 0.83-1.78 .297 
Modelling  Parent 1       
No *  1   1   
Yes  1.25 0.99-1.57 .051 1.35 1.07-1.70  .010* 
Parental style†        
Parenting style  Mother       
Disengaged *    1   1   
Authoritarian  0.82 0.48-1.39 .476 0.53 0.30-0.92  .024* 
Permissive  2.09 1.21-3.61  .007* 0.62 0.36-1.06 .086 
Authorative  1.09 0,65-1.84 .733 0.74 0.44-1.24 .263 



Family stress & 
food insecurity† 

       

Family stress Father       
Medium*  1   1   
Low  1.01 0.73-1.40 .922 0.88 0.62-1.25 .487 
High  1.06 0.53-1.23 .954 0.64 0.44-0.94  .022* 

      *Referent category 
         †For details of procedures, see Methods 
         ‡The odds of consuming more than one fruits and vegetables option per day  (High) 

           Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number 
of people in the household, number of sibling in the household, number of other people in the 
household. 

     *P<0.05, **P<0.01, ***P<0.001 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Table 8 Cross-sectional correlation between psychosocial determinants and “fruits and vegetables” option 
intake stratified by gender at 4-5 years (K-cohort, wave 1)  

 > 1/day‡ > 1/day 
Boys        Girls 

 Informants OR 95% CI P-value OR 95% CI P-value 
Family structure†        
Younger brother        
No*  1   1   
Yes  1.57 1.00-2.47   .050* 1.11 0.72-1.72 .626 
Grandparents        
Middle*  1   1   
Low  0.85 0.57-0.99 .276 0.81 0.55-1.17 .270 
High  1.01 0.69-1.46 .966 1.75 0.65-3.12   .050* 
Other family 
members 

       

Middle*  1   1   
Low  0.98 0.77-1.25 .984 1.35 1.07-1.72 .055 
High  1.23 0.78-1.94 .356 2.36 1.54-3.61 .000*** 
Personal 
determinants† 

       

Social emotional 
competencies   

Teacher       

Middle*  1      
Low  1.20 0.87-1.66 .255 1.37 1.01-1.86   .037* 
High  1.44 1.02-2.04   .037* 1.16 0.85-1.59 .338 
Socioeconomic 
status† 

       

Education  Mother       
Medium*  1   1   
Low  0.54 0.35-0.83   .005* 0.66 0.41-1.05 .086 
High  0.80 0.53-1.22 .306 1.10 0.71-1.72 .656 
Child lifestyle & 
sedentary 
behaviour† 

       

BMI         
Non overweight*  1   1   
Overweight  1.28 1.00-1.63   .043* 0.96 0.76-1.22 .777 
Obese  1.40 0.95-2.08 .088 0.97 0.66-1.44 .873 
TV/ video 
(weekend) 

       

None *  1   1   
<1  0.85 0.53-1.35 .499 0.94 0.58-1.54 .828 
1-3  0.74 0.48-1.15 .186 0.71 0.44-1.13 .151 
>3  0.51 0.32-0.83   .007* 0.45 0.27-0.75   .002* 
Parental BMI & 
lifestyle† 

       

BMI Mother       
Non overweight*  1   1   
Overweight  0.82 0.62-1.08 .168 0.88 0.66-1.16 .371 
Obese  1.04 0.75-1.44 .798 0.68 0.48-0.96   .032* 
Fruit consumption Mother       
<1*  1   1   
1  1.46 0.98-2.16 .059 1.10 0.73-1.67 .626 
2  1.99 1.32-3.01 .001** 2.23 1.47-3.37 .000*** 
≥3  2.58 1.64-4.05 .000*** 2.32 1.46-3.69 .000*** 
Fruit consumption Father       
<1*  1   1   



               *Referent category 
                       †For details of procedures, see Methods 
                       ‡ The odds of consuming more than one fruits and vegetables option per day (High) 
               Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number of 

people in the household, number of sibling in the household, number of other people in the household. 
               *P<0.05, **P<0.01, ***P<0.001 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1  0.72 0.52-0.98   .042* 1.19 0.87-1.64 .262 
2  0.98 0.70-1.37 .924 1.08 0.76-1.54 .635 
≥3  0.98 0.67-1.44 .949 1.27 0.86-1.89 .218 
Vegetable 
consumption 

Father       

<1*  1   1   
1  1.19 0.70.2.01 .516 0.78 0.47-1.41 .359 
2  1.79 1.05-3.06   .031* 1.11 0.66-1.87 .681 
≥3  1.66 0.95-2.90 .071 1.11 0.65-1.92 .683 
Parental Style†        
Warmth score Father       
Medium*  1   1   
Low  0.68 0.49-0.95   .027* 0.82 0.58-1.15 .258 
High  0.82 0.59-1.13 .242 0.85 0.62-1.17 .338 
Family stress & 
food insecurity† 

       

Family stress Mother       
Medium*  1   1   
Low  0.83 0.59-1.18 .310 1.17 0.82-1.66 .386 
High  0.66 0.46-0.96   .031* 1.12 0.77-1.63 .537 



Table 9 Cross-sectional correlation between psychosocial determinants and “fruits and vegetables” option 
intake stratified by gender at 6-7 years (K-cohort, wave 2)  

 
 > 1/day‡ > 1/day 

Boys  Girls  
 Informants OR 95% CI P-value OR 95% CI P-value 
Family structure†        
Friends        
Middle*  1   1   
Low  0.59 0.43-0.81   .001** 0.89 0.66-1.20 .474 
High  1.30 0.79-2.16 .296 1.55 0.92-2.60 .093 

Personal 
determinants† 

       

Social emotional 
competencies   

Parent 1       

Middle*  1      
Low  0.79 0.54-1.15 .228 0.61 0.42-0.90   .013* 
High  0.74 0.46-1.18 .208 0.74 0.47-1.17 .204 
Intention towards 
social behaviours 

P1L       

Middle*  1      
Low  0.71 0.49-1.03 .071 0.65 0.45-0.93   .020* 
High  0.95 0.67-1.35 .796 1.01 0.73-1.39 .932 

Social support†        

Other family 
member 

Mother       

Middle*   1   1   
Low  1.13 0.83-1.52 .417 0.98 0.74-1.31 .939 
High  0.54 0.24-1.17 .122 1.44 0.80-3.96   .040* 
Friends Mother       
Middle*   1   1   
Low  0.77 0.58-1.03 .081 0.71 0.53-0.94   .019* 
High  1.48 0.64-3.40 .357 1.44 0.65-3.19 .359 
Neighbours Mother       
Middle *  1   1   
Low  0.72 0.51-1.03 .074 0.91 0.64-1.29 .609 
High  1.30 0.38-4.38 .673 3.63 1.06-12.63   .039* 

Socioeconomic 
status† 

       

Education  Mother       
Medium*  1   1   
Low  0.69 0.49-0.98   .042* 1.10 0.77-1.58 .568 
High  1.37 0.96-1.95 .075 1.16 0.82-1.65 .383 
Education  Father       
Medium*  1   1   
Low  0.86 0.60-1.23 .424 0.84 0.58-.120 .343 
High  0.98 0.68-1.41 .925 1.79 1.24-2.58   .002* 
Income Father       
Medium*  1   1   
Low  1.70 1.01-2.84   .043* 1.35 0.70-2.30 .270 
High  1.12 0.78-1.61 .525 0.86 0.58-1.26 .441 
Work status Mother       



Medium*  1   1   
Low  0.91 0.65-1.28 .626 1.04 0.73-1.47 .821 
High  0.63 0.44-0.92   .017* 0.82 0.58-1.16 .267 

Child lifestyle & 
sedentary 
behaviour† 

       

Family rule about 
TV 

       

No*  1   1   
Yes  1.23 1.03-1.48   .021* 1.56 1.30-1.87 .000*** 
TV/ video 
(weekday) 

       

None *  1   1   
<1  0.70 0.45-1.09 .119 1.01 0.64-1.55 .993 
1-3  0.42 0.29-0.62 .000*** 0.69 0.47-1.01 .056 
>3  0.25 0.15-0.40 .000*** 0.55 0.34-0.88   .014* 
TV/ video 
(weekend) 

       

None *  1   1   
<1  0.86 0.47-1.58 .063 0.63 0.25-0.88 .118 
1-3  0.71 0.46-1.09 .126 1.02 0.66-1.58 .897 
>3  0.64 0.41-1.00   .050* 0.86 0.55-1.35 .529 
Using computer 
(weekday) 

       

None*  1   1   
<1  0.90 0.73-1.12 .377 1.18 0.87-1.61 .279 
>1   0.85 0.64-1.13 .283 0.69 0.39-0.78   .020* 
Using computer 
(weekend) 

       

None*  1   1   
<1  0.86 0.68-1.10 .259 1.03 0.81-1.30 .778 
>1   0.78 0.62-0.98   .038* 0.90 0.71-1.15 .428 

Parental BMI & 
lifestyle† 

       

BMI Father       
Non overweight*  1   1   
Overweight  0.81 0.62-1.06 .130 0.86 0.66-1.13 .303 
Obese  0.69 0.49-0.97   .033* 0.94 0.68-1.31 .746 
Physical activity Mother       
None*  1   1   
1  1.23 0.74-2.06 .416 0.98 0.60-1.59 .952 
2  1.50 0.93-2.41 .091 1.20 0.75-1.93 .427 
>3  1.64 1.07-2.53   .022* 1.61 1.07-2.42   .021* 
Physical activity Father       
None*  1   1   
1  0.71 0.43-1.16 .182 0.58 0.35-0.95   .033* 
2  0.77 0.48-1.23 .279 0.88 0.55-1.40 .598 
>3  0.86 0.56-1.32 .507 0.98 0.65-1.48 .934 

Parental practice†        

Monitoring Mother       
Medium*  1   1   
Low  1.25 0.52-2.97 .609 0.61 1.42-9.14 .066 



High  1.84 1.19-2.82   .005* 1.98 1.18-3.34   .010* 
Modelling  Parent 1       
No*  1   1   
Yes  1.57 1.24-1.98 .000*** 1.68 1.32-2.13 .000*** 
Punitivness Father       
Medium*  1   1   
Low  1.79 1.09-2.96   .021* 0.69 0.44-1.09 .115 
High  1.62 0.97-2.70 .065 0.79 0.49-1.28 .342 

Parental style†        

Parenting style  Mother       
Disengaged*    1   1   
Authoritarian  0.43 0.23-0.78   .006* 0.64 0.33-1.24 .192 
Permissive  0.83 0.55-1.24 .378 0.93 0.63-1.38 .743 
Authoritative   1.05 0.65-1.71 .818 0.90 0.54-1.49 .685 

Family stress & 
food insecurity† 

       

Family stress Mother       
Medium*  1   1   
Low  0.96 0.65-1.41 .846 1.13 0.76-1.69 .526 
High  0.58 0.37-0.90   .015* 1.08 0.68-1.71 .735 

               *Referent category 
                       †For details of procedures, see Methods 
                       ‡The odds of consuming more than one fruits and vegetables option per day (High) 
              Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number of   

people in the household, number of sibling in the household, number of other people in the household 
               *P<0.05, **P<0.01, ***P<0.001 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 10 Cross-sectional correlation between psychosocial determinants and “fruits and vegetables” 
option intake stratified by gender at 8-9 years (K-cohort, wave 3)  

 > 1/day‡ > 1/day 
Boys        Girls 

 Informants OR 95% CI P-value OR 95% CI P-value 
Family structure†        
Mother        
Middle*  1   1   
Low  0.94 0.73-1.21 .651 0.53 0.31-0.90   .020* 
High  0.79 0.49-1.26 .331 1.09 0.86-1.39 .443 
Friends        
Middle*  1   1   
Low  0.63 0.47-0.84   .002* 0.64 0.46-0.87   .005* 
High  0.88 0.51-1.50 .652 1.36 0.84-2.20 .198 

Personal 
determinants† 

       

Social emotional 
competencies   

Parent 1       

Middle*  1      
Low  0.95 0.69-1.30 .751 0.72 0.53-0.97   .034* 
High  0.85 0.60-1.20 .365 0.89 0.51-0.98 .069 

Social support†        

Friends Father       
Middle*   1   1   
Low  0.62 0.45-0.84   .002* 0.84 0.63-1.13 .274 
High  4.41 0.75-25.95 .100 0.39 0.10-1.54 .180 

Socioeconomic 
status† 

       

Education  Father       
Medium*  1   1   
Low  0.81 0.58-1.15 .252 0.91 0.64-1.29 .603 
High  1.03 0.72-1.47 .864 1.62 1.12-2.33   .009* 
Work status  Mother       
Medium *  1   1   
Low  0.96 0.66-1.38 .831 0.97 0.66-1.43 .895 
High  0.52 0.37-0.74 .000*** 1.09 0.78-1.51 .570 

Child lifestyle & 
sedentary 
behaviour† 

       

Family rule about 
TV 

       

No*  1   1   
Yes  1.53 1.27-1.84 .000*** 1.48 1.23-1.78 .000*** 
Spending free time        
Medium *  1   1   
Low  0.80 0.64-1.01 .071 0.93 0.75-1.15 .525 
High  1.32 1.06-1.64   .010* 1.11 0.88-1.40 .347 
TV/ video 
(weekday) 

       

None*  1   1   
<1  0.64 0.41-1.01 .058 1.01 0.65-1.54 .978 



                 *Referent category 
                          †For details of procedures, see Methods 
                          ‡The odds of consuming more than one fruits and vegetables option per day (High) 
                Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number of 

people in the household, number of sibling in the household, number of other people in the household  
             *P<0.05, **P<0.01, ***P<0.001 

1-3  0.43 0.29-0.62 .000*** 0.66 0.46-0.93   .019* 
>3  0.39 0.25-0.61 .000*** 0.58 0.38-0.90    .017* 
Using computer 
(weekend) 

       

None*        
<1  1.04 0.79-1.36 .766 1.25 0.99-1.58 .059 
>1   1.18 0.93-1.49 .167 0.86 0.02-1.09   .018* 

Parental BMI & 
lifestyle† 

       

BMI Mother       
Non overweight*  1   1   
Overweight  0.92 0.68-1.24 .607 0.91 0.67-1.23 .553 
Obese  0.66 0.45-0.96   .033* 0.57 0.40-0.83   .003* 
Physical activity Father       
None*  1   1   
1  0.84 0.46-1.54 .589 0.55 0.31-0.99   .047* 
2  0.94 0.53-1.67 .853 0.68 0.39-1.20 .192 
>3  0.88 0.51-1.51 .659 0.64 0.38-1.08 .097 
Vegetable 
consumption 

Father       

<1*  1   1   
1  1.54 0.92-2.58 .099 1.06 0.63-1.79 .805 
2  1.81 1.06-3.08   .029* 1.44 0.83-2.49 .189 
≥3  2.58 1.44-4.59   .001** 1.20 0.67-2.15 .521 

Parental practice†        

Modelling  Parent 1       
No*  1   1   
Yes  1.58 1.25-2.01 .000*** 1.64 1.29-2.08 .000*** 

Parental style†        

Warmth score Father       
Medium*  1   1   
Low  0.66 0.45-0.95   .026* 0.84 0.58-1.23 .387 
High  0.71 0.49-1.02 .068 0.92 0.64-1.32 .670 
Control score Mother       
Medium*  1   1   
Low  0.97 0.72-1.30 .840 0.78 0.59-1.04 .103 
High  0.94 0.69-1.27 .700 0.72 0.53-0.99   .043* 
Irritable score Mother       
Medium*  1   1   
Low  1.14 0.97-1.86 .076 1.01 0.74-1.37 .937 
High  0.42 0.34-1.39   .045* 1.05 0.74-1.49 .757 
Parenting style Mother       
Disengaged*    1   1   
Authoritarian  0.58 0.35-0.98   .045* 0.81 0.47-1.38 .442 
Permissive  0.87 0.51-1.49 .624 1.36 0.82-2.26 .227 
Authoritative   1.16 0.67-2.00 .576 1.22 0.69-2.14 .484 



Table 11 Cross-lag correlation between psychosocial determinants at 2-3 years and “fruits and 
vegetables” option intake at 4-5 years stratified by gender (B-cohort)  

 
 
 
 

4-5 years 

 
> 1/day‡ > 1/day 

Boys        Girls 
 Informants OR 95% CI P-value OR 95% CI P-value 
Social support†        
Parents Father       
Medium*  1   1   
Low  0.72 0.55-0.94   .017* 0.91 0.70-1.18 .481 
High  0.93 0.57-1.50 .779 1.31 0.81-2.10 .257 

Family stress† Father       

Medium*  1   1   
Low  1.08 0.79-1.47 .597 0.80 0.58-1.10 .172 
High  0.93 0.66-1.29 .673 0.70 0.50-0.99   .044* 

    *Referent category 
      †For details of procedures, see Methods 
     ‡The odds of consuming more than one fruits and vegetables option per day (High) 

            Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number  of 
people in the household, number of sibling in the household, number of other people in the household at 
Time 2 (4-5 years), and “fruits and vegetables” options at Time 1 (2-3 years). 

            *P<0.05. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 12 Cross-lag correlation between psychosocial determinants at 4-5 years and “fruits and vegetables” option intake at 6-7 and 8-9 years stratified by gender (K-
cohort)  

 
 
 
 

6-7 years § 

 

8-9 years Œ 

 > 1/day‡ > 1/day > 1/day‡ > 1/day 
Boys        Girls Boys        Girls 

 Informants OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value 
Family structure†              
Biological mother              
No*  1   1   1   1   
Yes  0.53 0.20-1.44 .220 2.68 1.01-7.07   .046* 1.13 0.82-1.56 .433 0.75 0.55-1.03 .083 
Socioeconomic 
status† 

             

Education Mother             
Medium*  1   1   1   1   
Low  0.82 0.51-1.32 .432 1.42 0.87-2.33 .159 0.71 0.44-1.16 .179 1.62 0.97-2.70 .063 
High  0.82 0.52-1.29 .400 1.66 1.04-2.66   .034* 0.72 0.45-1.14 .171 1.34 0.82-2.21 .236 
Child lifestyle & 
sedentary 
behaviour† 

             

BMI               
Non overweight*  1   1   1   1   
Overweight  0.69 0.53-0.90 .116 0.73 0.57-0.94 .055 1.37 1.07-1.76   .013* 0.89 0.70-1.15 .405 
Obese  1.32 0.92-1.89 .123 1.33 0.87-2.02 .183 1.20 0.80-1.79 .361 0.95 0.63-1.43 .840 
Parental BMI & 
lifestyle† 

             

Physical activity Father             
None*  1   1   1   1   
1  0.83 0.54-1.29 .424 1.87 1.19-2.93   .006* 0.92 0.59-1.44 .743 1.03 0.65-1.64 .870 
2  0.59 0.38-0.92  .121 1.74 1.12-2.69   .013* 1.08 0.69-1.69 .709 0.84 0.54-1.32 .471 
>3  0.74 0.51-1.08 .125 1.50 1.02-2.12   .039* 0.94 0.64-1.39 .777 1.19 0.80-1.76 .371 
Physical activity Mother             
None*  1   1   1   1   
1  0.88 0.57-1.34 .565 1.01 0.66-1.51 .987 0.64 0.41-0.98   .053 0.97 0.63-1.49 .907 
2  0.94 0.62-1.43 .795 0.89 0.59-1.35 .610 0.75 0.49-1.13 .174 1.05 0.68-1.61 .802 



>3  0.88 0.61-1.28 .529 0.94 0.65-1.35 .750 0.69 0.48-1.00 .055 0.94 0.64-1.38 .764 
Parental style†              
Parental style              
Disengaged* Mother 1   1   1   1   
Authoritarian  1.09 0.64-1.85 .740 1.06 0.63-1.79 .814 1.07 0.61-1.86 .802 1.03 0.60-1.78 .900 
Permissive  0.99 0.67-1.47 .997 0.86 0.57-1.30 .495 0.81 0.53-1.23 .336 1.22 0.80-1.85 .348 
Authoritative    0.97 0.61-1.54 .908 1.07 0.65-1.75 .790 0.89 0.53-1.49 .669 1.64 1.00-2.68   .047* 
Parental style Father             
Disengaged*  1   1   1   1   
Authoritarian  1.29 0.92-2.41 .103 1.62 0.97-2.70 .064 1.01 0.61-1.66 .955 0.92 0.54-1.56 .761 
Permissive  1.49 0.83-1.99   .044* 1.65 1.06-2.55   .024* 0.66 0.42-1.04 .076 1.07 0.69-1.67 .734 
Authoritative   1.04 0.64-1.68 .860 1.68 1.03-2.75   .037* 1.59 0.36-3.98   .045* 1.10 0.67-1.81 .700 

 *Referent category 
  †For details of procedures, see Methods 
  ‡The odds of consuming more than one fruits and vegetables option per day (High) 

          §Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number of people in the household, number of sibling in the household, 
number of other people in the household at Time 2 (6-7 years), and “fruits and vegetables” options at Time 1 (4-5 years). 

             ŒMultivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number of people in the household, number of sibling in the household, 
number of other people in the household at Time 3 (8-9 years), and “fruits and vegetables” options at Time 1 (4-5 years). 

          *P<0.05. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Appendix 5 
Psychosocial Determinants of Consuming “Takeaway Meals” and “High Fat Snacks” Options 

 
   Table 1 Cross-sectional correlation between demographic status and “takeaway meals” option intake stratified by gender at 2-3 years (B-cohort, wave 2) 

 
Demographic status > 1/day‡ > 1/day 

Boys Girls 
 OR 95% CI P-value OR 95% CI P-value 
Age in months (95% CI) 1.03 1.00-1.06 .060 1.05 1.02-1.08 .053 
Ethnicity†       
No* 1   1   
Yes- Aboriginal/Torres & Strait Islander 1.97 1.28-3.04  .002* 1.98 1.25-3.15  .003* 
Language†       
Not English* 1   1   
English 0.83 0.62-1.12 .235 0.68 0.51-0.91  .010* 
Number of people in household†         
Two* 1   1   
Three 0.52 0.29-0.96  .036* 0.55 0.28-1.09 .091 
Four 0.49 0.24-1.01 .055 0.36 0.16-0.80  .012* 
Five 0.26 0.10-0.64  .003* 0.14 0.05-0.37   .000*** 
Six or more 0.24 0.08-0.90  .034* 0.08 0.02-0.28   .000*** 
Number of study child siblings†          
None* 1   1   
One 1.24 0.79-1.95 .140 1.75 1.10-2.77 .016* 
Two 2.75 1.38-5.48  .004* 5.77 2.82-11.79   .000*** 
Three or more 3.90 1.36-11.18  .011* 13.54 5.06-36.22   .000*** 
Number of other people in household†         
None* 1   1   
One 1.55 0.96-2.49 .068 1.96 1.84-3.75 .120 
Two 1.32 1.16-2.65 .117 1.92 1.36-2.15 .105 
Three or more 1.14 1.46-3.76 .108 2.12 1.61-3.35 .230 

                    *Referent category 
                               †For details of procedures, see Methods 
                              ‡The odds of consuming more than one takeaway meals option per day (High);  
                    Logistic regression analyses  
                   *P<0.05, ***P<0.001 

        



  Table 2 Cross-sectional correlation between demographic status and “high fat snacks” option intake stratified by gender at 2-3 years (B-cohort, wave 2)  

Demographic status > 1/day‡ > 1/day 
 Boys Girls 

 OR 95% CI P-value OR 95% CI P-value 
Age in months (95% CI)       
Ethnicity† 1.01 0.97-1.04 .201 1.01 0.98-1.05 .171 
No* 1   1   
Yes- Aboriginal/Torres & Strait Islander 0.96 0.57-1.62 .200 1.12 0.65-1.92 .169 
Language†       
Not English* 1   1   
English 0.80 0.57-1.12 .201 0.81 0.58-1.13 .231 
Number of people in household†         
Two* 1   1   
Three 0.92 0.45-1.88 .231 0.93 0.39-2.20 .275 
Four 0.97 0.41-2.29 .256 1.60 0.58-4.39 .157 
Five 0.63 0.22-1.78 .184 0.94 0.29-3.06 .123 
Six or more 1.14 0.28-4.56 .246 1.57 0.36-6.78 .241 
Number of study child siblings†          
None* 1   1   
One 0.98 0.58-1.65 .349 0.70 0.39-1.26 .239 
Two 1.46 0.67-3.16 .238 1.45 0.63-3.33 .280 
Three or more 0.79 0.23-2.63 .105 0.95 0.28-3.16 .246 
Number of other people in household†         
None* 1   1   
One 1.36 0.80-2.31 .244 1.26 0.73-2.17 .203 
Two 1.08 0.48-2.42 .249 1.35 0.58-3.12 .377 
Three or more 0.99 0.30-3.26 .395 1.03 0.30-3.47 .154 

                            *Referent category 
                                           †For details of procedures, see Methods 
                                           ‡The odds of consuming more than one high fat snacks option per day (High); 
                            Logistic regression analyses 
                                         
 

 

     



     Table 3 Cross-sectional correlation between demographic status and “takeaway meals” option intake stratified by gender at 4-5 years (B-cohort, wave 3) 

Demographic status > 1/day‡ > 1/day 
Boys Girls 

 OR 95% CI P-value OR 95% CI P-value 
Age in months (95% CI) 1.03 0.99-1.06 .082 1.01 0.98-1.05 .148 
Ethnicity†       
No* 1   1   
Yes- Aboriginal/Torres & Strait Islander 1.71 1.05-2.78  .029* 3.01 1.82-4.96   .000*** 
Language†       
Not English* 1   1   
English 0.87 0.62-1.22 .246 1.04 0.72-1.48 .127 
Number of people in household†         
Two* 1   1   
Three 0.97 0.47-2.00 .249 1.18 0.50-2.80 .293 
Four 0.51 0.22-1.17 .115 0.63 0.23-1.68 .161 
Five 0.36 0.13-0.96  .043* 0.70 0.22-2.20 .252 
Six or more 0.25 0.07-0.88  .032* 0.49 0.12-1.93  .042* 
Number of study child siblings†          
None* 1   1   
One 1.59 0.94-2.70 .083 1.65 0.92-2.96 .088 
Two 2.52 1.20-5.27  .014* 2.14 0.94-4.88 .070 
Three or more 5.21 1.82-14.90  .002* 3.98 1.34-11.80  .012* 
Number of other people in household†         
None* 1   1   
One 1.26 1.34-3.82   .054 1.53 0.90-2.58 .109 
Two 1.77 1.70-2.37   .066 1.63 0.73-3.65 .230 
Three or more 2.61 2.41-3.02   .051 2.34 0.30-3.46  .076 

                    *Referent category 
                               †For details of procedures, see Methods 
                               ‡The odds of consuming more than one takeaway meals option per day (High);  
                     Logistic regression analyses 
                    *P<0.05, **P<0.01, ***P<0.001 
 

     

      



Table 4 Cross-sectional correlation between demographic status and “high fat snacks” option intake stratified by gender at 4-5 years (B-cohort, wave 3) 

Demographic status > 1/day‡ > 1/day 
Boys Girls 

 OR 95% CI P-value OR 95% CI P-value 
Age in months (95% CI) 0.96 0.93-1.00 .069 1.03 0.99-1.07 .117 
Ethnicity†       
No* 1   1   
Yes- Aboriginal/Torres & Strait Islander 1.14 0.64-2.02 .242 0.47 0.22-1.01 .054 
Language†       
Not English* 1   1   
English 1.13 0.77-1.65 .132 1.21 0.82-1.77 .130 
Number of people in household†         
Two* 1   1   
Three 0.97 0.45-2.01 .245 0.97 0.34-2.81 .268 
Four 1.11 0.44-2.76 .121 1.31 0.40-4.26 .251 
Five 1.53 0.50-4.64 .245 2.03 0.52-7.93 .106 
Six or more 2.43 0.57-10.29 .227 2.02 0.40-10.15 .193 
Number of study child siblings†          
None* 1   1   
One 0.85 0.46-1.57 .223 1.63 0.80-3.31 .177 
Two 0.59 0.24-1.42 .244 1.10 0.41-2.94 .144 
Three or more 0.37 0.10-1.32 .129 1.29 0.36-4.68 .190 
Number of other people in household†         
None* 1   1   
One 0.90 0.48-1.67 .145 0.48 0.23-0.98 .054 
Two 1.74 0.74-4.18 .209 0.76 0.30-1.94 .272 
Three or more 0.66 0.16-2.63 .262 1.43 0.35-5.87 .217 

                    *Referent category 
                               †For details of procedures, see Methods 
                                ‡The odds of consuming more than one high fat snacks option per day day (High);  
                     Logistic regression analyses 
 

    

    



 Table 5 Cross-sectional correlation between demographic status and “takeaway meals” option intake stratified by gender at 4-5 years (K-cohort, wave 1) 

Demographic status > 1/day‡ > 1/day 
Boys Girls 

 OR 95% CI P-value OR 95% CI P-value 
Age in months (95% CI) 1.02 0.99-1.06 .098 1.02 0.98-1.05 .236 
Ethnicity†       
No* 1   1   
Yes- Aboriginal/Torres & Strait Islander 2.03 1.30-3.17  .002* 2.56 1.67-3.93   .000*** 
Language†       
Not English* 1   1   
English 0.98 0.74-1.29 .284 0.88 0.66-1.17 .199 
Number of people in household†         
Two* 1   1   
Three 0.76 0.38-1.52 .250 0.33 0.17-0.63  .001** 
Four 0.58 0.26-1.26 .171 0.23 0.11-0.49   .000*** 
Five 0.32 0.13-0.79  .014* 0.13 0.05-0.32   .000*** 
Six or more 0.27 0.09-0.82  .021* 0.09 0.03-0.29   .000*** 
Number of study child siblings†          
None* 1   1   
One 1.76 1.09-2.85  .021* 1.97 0.19-3.25  .008* 
Two 3.50 1.81-6.74   .000*** 4.11 2.07-8.17   .000*** 
Three or more 6.15 2.51-15.08   .000*** 8.33 3.27-21.21   .000*** 
Number of other people in household†         
None* 1   1   
One 1.25 1.42-2.56   .065 1.76 1.07-2.90  .026 
Two 2.15 1.58-4.30   .098 1.57 0.64-3.84 .116 
Three or more 2.57 1.21-4.48  .120 2.53 2.47-3.28  .241 

                    *Referent category 
                               †For details of procedures, see Methods 
                              ‡The odds of consuming more than one takeaway meals option per day (High);  
                    Logistic regression analyses 
                   *P<0.05, **P<0.01, ***P<0.001 

 

         



   Table 6 Cross-sectional correlation between demographic status and “high fat snacks” option intake stratified by gender at 4-5 years (K-cohort, wave 1) 

Demographic status > 1/day‡ > 1/day 
Boys Girls 

 OR 95% CI P-value OR 95% CI P-value 
Age in months (95% CI) 0.99 0.96-1.03 .250 1.01 0.98-1.05 .169 
Ethnicity†       
No* 1   1   
Yes- Aboriginal/Torres & Strait Islander 1.01 0.61-1.68 .158 0.79 0.46-1.37 .214 
Language†       
Not English* 1   1   
English 0.91 0.68-1.20 .210 1.11 0.82-1.52 .175 
Number of people in household†         
Two* 1   1   
Three 0.88 0.43-1.78 .129 1.01 0.43-2.36 .179 
Four 1.01 0.44-2.25 .290 1.40 0.54-3.59 .280 
Five 0.96 0.37-2.45 .232 1.31 0.45-3.81 .218 
Six or more 0.98 0.30-3.16 .174 1.33 0.36-4.86 .161 
Number of study child siblings†          
None* 1   1   
One 1.18 0.71-1.97 .215 1.28 0.72-2.25 .191 
Two 1.24 0.61-2.51 .240 1.46 0.68-3.11 .124 
Three or more 1.28 0.48-3.41 .116 1.69 0.61-4.71 .210 
Number of other people in household†         
None* 1   1   
One 1.26 0.77-2.07 .140 0.98 0.55-1.74 .260 
Two 0.76 0.3-1.73 .218 1.86 0.79-4.38 .151 
Three or more 1.45 0.48-4.43 .205 1.16 0.40-3.33 .181 

                            *Referent category 
                                           †For details of procedures, see Methods 
                                           ‡The odds of consuming more than one high fat snacks option per day (High); 
                            Logistic regression analyses 

 

 

 



            Table 7 Cross-sectional correlation between demographic status and “takeaway meals” option intake stratified by gender at 6-7 years (K-cohort, wave 2) 

Demographic status > 1/day‡ > 1/day 
Boys Girls 

 OR 95% CI P-value OR 95% CI P-value 
Age in months (95% CI) 1.03 0.99-1.08 .093 1.04 1.01-1.10 .077 
Ethnicity†       
No* 1   1   
Yes- Aboriginal/Torres & Strait Islander 1.28 0.65-2.49 .264 1.39 0.72-2.67 .118 
Language†       
Not English* 1   1   
English 0.62 0.43-0.98  .010* 0.89 0.58-1.37 .120 
Number of people in household†         
Two* 1   1   
Three 0.67 0.27-1.67 .198 0.82 0.24-2.72 .249 
Four 0.42 0.15-1.19 .103 0.73 0.20-2.70 .143 
Five 0.45 0.13-1.51 .199 0.76 0.17-3.26 .215 
Six or more 0.28 0.06-1.25 .098  0.41 0.07-2.38 .126 
Number of study child siblings†          
None* 1   1   
One 1.29 0.66-2.52 .252 1.40 0.65-2.99 .184 
Two 1.53 0.61-3.83 .162 1.48 0.54-4.08 .240 
Three or more 2.55 0.75-8.61 .130 3.28 0.86-12.54 .081 
Number of other people in household†         
None* 1   1   
One 1.58 0.90-2.77 .105 1.69 0.95-3.01 .072 
Two 1.79 0.66-4.83 .248 2.09 0.85-5.12 .104 
Three or more 2.59 0.67-10.02 .166 2.56 0.59-11.02 .204 

                            *Referent category 
                                           †For details of procedures, see Methods 
                                           ‡The odds of consuming more than one takeaway meals option per day (High);  
                            Logistic regression analyses 
                           *P<0.05 

 

              



   Table 8 Cross-sectional correlation between demographic status and “high fat snacks” option intake stratified by gender at 6-7 years (K-cohort, wave 2) 

Demographic status > 1/day‡ > 1/day 
Boys Girls 

 OR 95% CI P-value OR 95% CI P-value 
Age in months (95% CI) 1.01 0.98-1.04 .266 1.02 0.99-1.06 .118 
Ethnicity†       
No* 1   1   
Yes- Aboriginal/Torres & Strait Islander 1.09 0.66-1.81 .124 1.50 0.93-2.42 .092 
Language†       
Not English* 1   1   
English 0.96 0.72-1.27 .283 0.98 0.73-1.32 .217 
Number of people in household†         
Two* 1   1   
Three 0.74 0.37-1.49 .210 2.33 1.00-5.44 .077 
Four 0.72 0.32-1.59 .218 1.77 0.70-4.45 .220 
Five 0.62 0.24-1.54 .306 2.20 0.78-6.21 .134 
Six or more 0.60 0.19-1.85 .179 1.70 0.48-5.99 .208 
Number of study child siblings†          
None* 1   1   
One 1.10 0.66-1.82 .209 0.83 0.51-1.35 .271 
Two 1.33 0.67-2.62 .109 0.76 0.38-1.51 .239 
Three or more 1.96 0.77-4.94 .154 1.14 0.43-3.02 .179 
Number of other people in household†         
None* 1   1   
One 1.65 1.09-2.51 .065 1.34 0.88-2.05 .171 
Two 1.25 0.57-2.70 .172 1.11 0.54-2.27 .266 
Three or more 2.08 0.69-6.19 .188 1.56 0.50-4.80 .235 

                               *Referent category 
                                                †For details of procedures, see Methods 
                                                ‡The odds of consuming more than one high fat snacks option per day (High); 
                                Logistic regression analyses 

 

 

 



              Table 9 Cross-sectional correlation between demographic status and “takeaway meals” option intake stratified by gender at 8-9 years (K-cohort, wave 3) 

Demographic status > 1/day‡ > 1/day 
Boys Girls 

 OR 95% CI P-value OR 95% CI P-value 
Age in months (95% CI) 1.03 0.99-1.08 .104 0.96 0.91-1.02 .217 
Ethnicity†       
No* 1   1   
Yes- Aboriginal/Torres & Strait Islander 0.95 0.42-2.16 .218 1.29 0.59-2.82 .115 
Language†       
Not English* 1   1   
English 0.68 0.47-1.00 .051 1.01 0.60-1.66 .290 
Number of people in household†         
Two* 1   1   
Three 1.76 0.56-5.48 .125 1.17 0.36-3.84 .286 
Four 1.21 0.35-4.14 .252 0.56 0.15-2.04 .184 
Five 1.14 0.29-4.47 .243 0.28 0.06-1.21 .088 
Six or more 0.69 0.12-3.88 .235 0.16 0.02-0.91 .055 
Number of study child siblings†          
None* 1   1   
One 1.06 0.57-2.00 .136 1.65 0.78-3.50 .187 
Two 2.03 0.43-4.45  .045* 3.19 1.15-8.78  .025* 
Three or more 4.30 0.33-6.99  .012* 6.22 1.64-23.50  .007* 
Number of other people in household†         
None* 1   1   
One 1.30 0.69-2.45 .210 2.30 1.13-4.65  .054 
Two 1.75 0.58-5.30 .119 2.90 1.03-4.11  .087 
Three or more 2.20 0.26-3.47  .065 3.59 0.69-3.47  .132 

                            *Referent category 
                                            † For details of procedures, see Methods 
                                            ‡ The odds of consuming more than one takeaway meals option per day (High); 
                             Logistic regression analyses 
                            *P<0.05, **P<0.01 

 

 



             Table 10 Cross-sectional correlation between demographic status and “high fat snacks” option intake stratified by gender at 8-9 years (K-cohort, wave 3) 

Demographic status > 1/day‡ > 1/day 
Boys Girls 

 OR 95% CI P-value OR 95% CI P-value 
Age in months (95% CI) 1.03 1.00-1.07 .086 1.01 0.96-1.03 .173 
Ethnicity†       
No* 1   1   
Yes- Aboriginal/Torres & Strait Islander 1.68 0.98-2.88 .057 1.22 0.71-2.11 .259 
Language†       
Not English* 1   1   
English 1.19 0.87-1.62 .274 1.69 1.16-2.44 .055 
Number of people in household†         
Two* 1   1   
Three 0.50 0.23-1.05 .070 0.91 0.43-1.91 .108 
Four 0.64 0.28-1.50 .111 0.42 0.18-0.98 .145 
Five 0.54 0.21-1.39 .206 0.31 0.12-0.83 .120 
Six or more 0.49 0.14-1.66 .254 0.37 0.11-1.21 .103 
Number of study child siblings†          
None* 1   1   
One 0.94 0.55-1.63 .151 1.57 0.92-2.69 .094 
Two 1.05 0.52-2.11 .279 2.67 1.30-5.50  .007* 
Three or more 1.38 0.49-3.89 .132 2.75 1.05-7.19  .039* 
Number of other people in household†         
None* 1   1   
One 1.23 0.77-1.98 .179 1.02 0.60-1.74 .130 
Two 1.41 0.60-3.30 .221 1.34 0.62-2.89 .257 
Three or more 3.23 0.89-11.69 .073 2.01 0.60-3.70  .147 

                            *Referent category 
                                            †For details of procedures, see Methods 
                                            ‡The odds of consuming more than one high fat snacks option per day (High);  
                             Logistic regression analyses 
                            *P<0.05



Table 11 Cross-sectional correlation between psychosocial determinants and “takeaway meals” option 
intake stratified by gender at 2-3 years (B-cohort, wave 2) 

 > 1/day‡ > 1/day 
Boys        Girls 

 Informants OR 95% CI P-value OR 95% CI P-value 
Family structure†        
Biological  father        
No*  1   1   
Yes  1.50 0.27-2.94  .031* 0.51 0.23-1.09 .085 
Parents        
Middle*  1   1   
Low  0.97 0.73-1.27 .835 1.07 0.81-1.41 .618 
High  1.62 1.08-2.43  .019* 1.51 0.95-2.39 .077 
Partner/spouse        
Middle*  1   1   
Low  0.81 0.63-1.04 .102 0.89 0.69-1.16 .413 
High  1.84 1.09-3.11  .022* 2.02 1.08-3.77  .026* 
Friends        
Middle*  1   1   
Low  1.21 0.72-2.05 .458 1.17 0.85-1.60 .322 
High  1.42 1.05-1.91  .021* 1.75 1.03-2.99  .038* 
Personal 
determinants† 

       

Self-efficacy in 
social competencies 

HBC       

Middle*  1      
Low  0.89 0.41-1.90 .766 3.37 1.11-10.23  .032* 
High  0.91 0.45-1.82 .790 2.12 0.81-5.56 .124 
Social support†  1   1   
Partner Mother       
Middle*   1   1   
Low  3.26 1.08-9.82  .036* 1.78 0.61-5.23 .289 
High  0.93 0.69-1.24 .630 0.80 0.58-1.10 .186 
Friends Father       
Middle *  1   1   
Low  1.09 0.80-1.49 .560 0.98 0.71-1.35 .903 
High  4.10 1.05-15.87  .041* 2.85 0.83-9.74 .094 
Socioeconomic 
status† 

       

Education  Mother       
Medium*  1   1   
Low  1.48 1.02-2.14  .035* 2.05 1.39-3.03 .000*** 
High  0.92 0.63-1.35 .684 1.05 0.70-1.58 .802 
Education Father       
Medium *  1   1   
Low  1.83 1.24-2.71  .002* 1.20 0.82-1.76 .327 
High  0.89 0.57-1.38 .618 0.75 0.49-1.16 .202 
Income Father       
Medium*  1   1   
Low  0.98 0.58-1.66 .967 1.71 1.03-2.86  .038* 
High  0.69 0.43-1.11 .128 0.75 0.46-1.21 .250 
Work status Mother       
Medium *  1   1   
Low  1.16 0.82-1.64 .399 2.16 1.52-3.08 .000*** 
High  1.35 0.90-2.02 .144 1.44 0.93-2.25 .100 



               *Referent category 
                       †For details of procedures, see Methods 
                        ‡The odds of consuming more than one takeaway meals option per day (High) 

      Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number of 
people in   the household, number of sibling in the household, number of other people in the household. 

       *P<0.05, **P<0.01, ***P<0.001 
 
 
 
 
 
 
 
 
 
 
 
 

Child lifestyle & 
sedentary 
behaviour† 

       

BMI         
Non overweight*  1   1   
Overweight  1.01 0.79-1.27 .988 0.96 0.75-1.22 .741 
Obese  1.26 0.81-1.95 .294 1.95 1.29-2.93  .001** 
TV/ video 
(weekday) 

       

None *  1   1   
<1  0.61 0.33-1.10 .105 0.69 0.32-0.89 .121 
1-3  0.80 0.47-1.36 .416 0.80 0.47-1.35 .412 
>3  1.20 0.68-2.11 .523 1.26 0.72-2.21 .411 
TV/video 
(weekend) 

       

None *  1   1   
<1  1.54 1.01-2.36 .045* 1.03 0.67-1.59 .873 
1-3  1.43 1.01-2.01 .039* 1.24 0.88-1.74 .207 
>3  2.11 1.42-3.13  .000*** 1.56 1.05-2.33  .026* 
Parental BMI & 
lifestyle† 

       

BMI Mother       
Non overweight*  1   1   
Overweight  1.57 1.18-2.10  .002* 1.50 1.11-2.03  .008* 
Obese  1.40 0.97-2.01 .069 1.30 0.90-1.37 .155 
Physical activity Father       
None*  1   1   
1  0.48 0.28-0.83  .009* 0.78 0.45-1.35 .387 
2  0.62 0.37-1.04 .071 0.96 0.56-1.65 .895 
>3  0.64 0.40-1.00 .051 0.87 0.54-1.40 .566 
Parental practice†        
Modelling  Parent 1       
No *  1   1   
Yes  0.62 0.48-0.79  .000*** 0.62 0.48-0.81 .000*** 
Family stress & 
food insecurity† 

       

Family stress Mother       
Medium*  1   1   
Low  0.80 0.56-1.12 .202 1.25 0.84-1.85 .260 
High  0.87 0.59-1.27 .474 1.58 1.03-2.43  .035* 



Table 12 Cross-sectional correlation between psychosocial determinants and “takeaway meals” option 
intake stratified by gender at 4-5 years (B-cohort, wave 3)  

 > 1/day‡ > 1/day 
Boys        Girls 

 Informants OR 95% CI P-value OR 95% CI P-value 
Family structure†        
Elder sister        
No*  1   1   
Yes  1.97 1.12-3.46  .018* 1.73 1.00-2.98  .048* 
Grandfather        
No*  1   1   
Yes  0.43 0.12-1.51 .191 1.17 0.13-2.86  .032* 
Personal 
determinants† 

       

Social emotional 
competencies   

Parent 1       

Middle*  1      
Low  1.62 1.07-2.45   .023* 0.73 0.51-1.07 .109 
High  1.10 0.73-1.64 .629 1.02 0.69-1.49 .909 
Socioeconomic 
status† 

       

Education  Mother       
Medium*  1   1   
Low  1.40 0.94-2.09 .098 1.29 0.86-1.94 .202 
High  0.73 0.48-1.12 .158 0.53 0.34-0.83  .006* 
Education  Father       
Medium *  1   1   
Low  1.89 1.21-2.95   .005* 1.28 0.84-1.95 .244 
High  1.01 0.61-1.67 .962 0.85 0.52-1.39 .536 
Income Father       
Medium *  1   1   
Low  1.36 0.73-2.53 .331 1.96 1.06-3.64   .031* 
High  0.95 0.62-1.47 .847 0.95 0.60-1.49 .839 
Work status Mother       
Medium *  1   1   
Low  1.30 0.87-1.96 .190 0.94 0.62-1.43 .805 
High  1.58 1.04-2.42   .032* 1.47 0.96-2.25 .075 
Child lifestyle & 
sedentary 
behaviour† 

       

TV /video 
(weekday) 

       

None *  1   1   
<1  0.89 0.41-1.92 .775 0.73 0.37-1.45 .378 
1-3  1.49 0.78-2.83 .222 0.94 0.53-1.66 .846 
>3  2.41 1.23-4.70  .010* 1.37 0.75-2.52 .298 
TV/ video 
(weekend) 

       

None *  1   1   
<1  1.19 0.60-2.37 .616 1.51 0.78-2.91 .213 
1-3  1.44 0.90-2.31 .127 1.29 0.78-2.14 .317 
>3  1.82 1.11-2.99   .017* 1.81 1.07-3.07   .027* 
Using computer 
(weekday) 

       

None*  1   1   
<1  1.21 0.93-1.57 .142 1.31 1.00-1.71 .051 
>1   1.04 0.73-1.50 .795 1.86 1.25-2.77   .002* 



               *Referent category 
                       †For details of procedures, see Methods;  
                        ‡The odds of consuming more than one takeaway meals option per day (High) 
               Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number of  

people in the household, number of sibling in the household, number of other people in the household.  
               *P<0.05, ***P<0.001   

 
 
 
 
 
 
 
 
 
 
  
 
                 

Using computer 
(weekend) 

       

None*  1   1   
<1  0.94 0.71-1.25 .690 1.44 0.52-1.08 .133 
>1   1.26 0.92-1.73 .148 1.73 0.80-1.98   .037* 
Parental BMI & 
lifestyle† 

       

BMI Mother       
Non overweight*  1   1   
Overweight  1.36 0.95-1.94 .086 1.37 0.93-2.00 .102 
Obese  1.22 0.81-1.85 .332 2.14 1.40-3.25 .000*** 
BMI Father       
Non overweight*  1   1   
Overweight  1.53 1.05-2.42  .025* 0.89 0.61-1.28 .540 
Obese  1.71 1.09-2.69  .019* 1.06 0.68-1.67 .775 
Fruit consumption Mother       
<1*  1   1   
1  0.74 0.36-1.51 .415 0.83 0.41-1.70 .629 
2  0.47 0.22-0.99   .049* 0.70 0.33-1.44 .338 
≥3  0.54 0.25-1.20 .136 0.77 0.34-1.72 .528 
Fruit consumption Father       
<1*  1   1   
1  0.55 0.33-0.89  .016* 0.80 0.49-1.31 .394 
2  0.51 0.30-0.87  .014* 0.48 0.27-0.84  .011* 
≥3  0.57 0.31-1.04 .071 0.52 0.27-0.97  .042* 
Parental practice†        
Monitoring Mother       
Medium*  1   1   
Low  0.59 0.14-2.53 .483 0.41 0.10-1.63 .211 
High  0.60 0.39-0.94  .028* 0.54 0.32-0.90  .020* 
Parental style†        
Control score Mother       
Middle *  1   1   
Low  1.05 0.71-1.55 .778 1.15 0.79-1.69 .455 
High  1.77 1.24-2.52  .002* 1.24 0.86-1.78 .247 
Irritable score Mother       
Middle *  1   1   
Low  1.26 0.86-1.84 .229 0.68 0.47-0.99  .044* 
High  1.13 0.76-1.67 .534 0.75 0.50-1.12 .171 



Table 13 Cross-sectional correlation between psychosocial determinants and “high fat snacks” option 
intake stratified by gender at 2-3 years (B-cohort, wave 2)  

 
  > 1/day‡ > 1/day 

Boys        Girls 
 Informants OR 95% CI P-value OR 95% CI P-value 
Family structure†        
Biological father        
No*  1   1   
Yes  0.83 0.38-1.81 .643 4.89 1.27-18.81   .021* 
Parents        
Middle*  1   1   
Low  1.02 0.75-1.38 .872 1.33 0.77-2.29 .304 
High  0.92 0.56-1.51 .769 1.50 1.11-2.03   .008* 
Personal 
determinants† 

       

Social emotional 
competencies   

Parent 1       

Middle*  1      
Low  0.65 0.34-1.22 .183 1.42 0.44-3.43   .008* 
High  1.02 0.47-2.20 .959 1.09 0.54-2.21 .792 
Social support†        
Parents Mother       
Middle*   1   1   
Low  0.94 0.66-1.35 .769 1.12 0.73-1.71 .603 
High  1.07 0.73-1.57 .724 1.62 1.11-2.35   .011* 
Other family 
member 

Mother       

Middle*   1   1   
Low  0.93 0.66-1.29 .670 1.14 0.55-2.33 .719 
High  0.39 0.16-0.97   .045* 0.60 0.42-0.87   .007* 
Socioeconomic 
status† 

       

Work status Father       
Medium*  1   1   
Low  0.74 0.05-1.49 .064 1.27 0.37-4.29 .695 
High  2.27 0.87-3.83 .000*** 1.06 0.43-2.63 .886 
Child lifestyle & 
sedentary 
behaviour† 

       

TV/ video 
(weekend) 

       

None *  1   1   
<1  1.60 0.93-2.75 .086 1.45 0.88-2.37 .136 
1-3  2.01 1.30-3.11   .002* 1.43 0.95-2.16 .085 
>3  2.08 1.27-3.39   .003* 1.56 0.97-2.51 .066 
Parental BMI & 
lifestyle† 

       

Physical activity Mother       
None*  1   1   
1  0.61 0.34-1.04 .072 0.58 0.36-0.94   .027* 
2  0.74 0.45-1.21 .237 0.56 0.35-0.87   .011* 
>3  1.03 0.67-1.57 .892 0.52 0.35-0.77    .001** 
Parental practice†        
Self-efficacy   Father       
Medium*  1   1   
Low  0.85 0.63-1.15 .304 1.41 1.02-1.94   .033* 



High  0.98 0.66-1.46 .937 1.38 0.91-2.10 .128 
               *Referent category 
                       †For details of procedures, see Methods 
                       ‡The odds of consuming more than one high fat snacks option per day (High) 
               Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number of  

people in the household, number of sibling in the household, number of other people in the household. 
               *P<0.05, **P<0.01, ***P<0.001 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 14 Cross-sectional correlation between psychosocial determinants and “high fat snacks” option 
intake stratified by gender at 4-5 years (B-cohort, wave 3)  

 > 1/day‡ > 1/day 
Boys        Girls 

 Informants OR 95% CI P-value OR 95% CI P-value 
Family structure†        

Other family 
members 

       

Middle*  1   1   
Low  1.04 0.78-1.39 .772 1.08 0.80-1.46 .594 
High  0.42 0.20-0.87   .021* 0.87 0.42-1.80 .717 
Social support†        
Parents Mother       
Middle*   1   1   
Low  0.65 0.44-0.98   .040* 1.21 0.83-1.78 .305 
High  0.97 0.62-1.52 .902 0.68 0.41-1.13 .141 
Socioeconomic 
status† 

       

Education  Mother       
Medium*  1   1   
Low  0.94 0.60-1.46 .793 1.39 0.89-2.16 .138 
High  1.35 0.90-2.02 .145 1.55 1.02-2.35   .037* 
Income  Mother       
Medium *  1   1   
Low  1.56 1.05-2.32   .026* 1.64 1.12-2.41   .010* 
High  1.19 0.47-2.99 .712 0.82 0.32-2.14 .700 
Child lifestyle & 
sedentary 
behaviour† 

       

TV/ video 
(weekday) 

       

None *  1   1   
<1  1.79 0.74-4.33 .191 1.40 0.63-3.08 .398 
1-3  2.40 1.08-5.32   .030* 1.72 0.86-3.44 .119 
>3  3.15 1.38-7.17   .006* 1.83 0.88-3.78 .103 
TV/ video 
(weekend) 

       

None *  1   1   
<1  1.51 0.77-2.95 .226 0.78 0.33-1.81 .568 
1-3  1.41 0.87-2.30 .158 1.95 1.07-3.55   .029* 
>3  1.25 0.75-2.10 .386 2.54 1.36-4.73   .003* 
Parental BMI & 
lifestyle† 

       

Physical activity Mother       
None*  1   1   
1  0.72 0.40-1.31 .294 0.65 0.35-1.19 .169 
2  0.52 0.29-0.93   .028* 0.76 0.43-1.35 .357 
>3  0.63 0.37-1.05 .077 0.87 0.52-1.44 .603 
Parental practice†        
Involvement Mother       
Medium*  1   1   
Low  1.83 1.18-2.83   .006* 1.13 0.75-1.71 .542 
High  1.19 0.76-1.85 .439 1.11 0.73-1.67 .610 
Family stress & 
food insecurity† 

       



               *Referent category 
                      †For details of procedures, see Methods 
                      ‡The odds of consuming more than one high fat snacks option per day (High) 
             Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number of 

people in the household, number of sibling in the household, number of other people in the household. 
               *P<0.05 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Food insecurity        
No*  1   1   
Yes  1.19 0.24-5.89 .829 8.48 1.39-51.51   .020* 



Table 15 Cross-sectional correlation between psychosocial determinants and “takeaway meals” option 
intake stratified by gender at 4-5 years (K-cohort, wave 1) 

 > 1/day‡ > 1/day 
Boys        Girls 

 Informants OR 95% CI P-value OR 95% CI P-value 
Family structure†        
Grandparents        
Middle*  1   1   
Low  1.01 0.73-1.40 .935 1.38 1.02-1.87   .036* 
High  1.28 0.87-1.90 .206 1.43 0.96-2.12 .073 
Other family 
members 

       

Middle*  1   1   
Low  0.85 0.65-1.11 .236 1.42 0.24-2.73   .002* 
High  1.06 0.66-1.71 .794 0.80 0.61-1.05 .115 
Personal 
determinants† 

       

Social emotional 
competencies   

Parent 1       

Middle*  1      
Low  1.86 1.19-2.89   .006* 0.91 0.60-1.38 .669 
High  1.40 0.92-2.11 .109 1.41 0.91-2.20 .123 
Self-efficacy in 
social competencies 

HBC       

Middle*  1      
Low  0.89 0.63-1.26 .533 1.82 1.24-2.66   .002* 
High  0.79 0.56-1.12 .188 1.09 0.77-1.54 .604 
Socioeconomic 
status† 

       

Work status Mother       
Medium*  1   1   
Low  0.96 0.64-1.44 .866 1.08 0.69-1.69 .733 
High  0.84 0.51-1.39 .507 1.92 1.16-3.18   .011* 
Child lifestyle & 
sedentary 
behaviour† 

       

BMI         
Non overweight*  1   1   
Overweight  1.14 0.87-1.49 .323 1.15 0.89-1.50 .265 
Obese  1.17 0.77-1.78 .445 1.73 1.17-2.56   .005* 
TV/ video 
(weekday) 

       

None *  1   1   
<1  2.11 0.60-7.44 .242 1.30 0.49-3.44 .589 
1-3  3.61 1.05-12.40   .041* 2.44 0.96-6.23 .062 
>3  5.58 1.60-19.49   .007* 3.14 1.20-8.21   .019* 
Using computer 
(weekday) 

       

None*  1   1   
<1  1.06 0.78-1.24 .698 0.94 0.69-1.27 .701 
>1   1.34 0.88-2.02 .161 1.86 1.21-2.86   .004* 
Parental BMI & 
lifestyle† 

       

BMI Mother       
Non overweight*  1   1   
Overweight  1.40 1.03-1.90   .029* 1.31 0.94-1.81 .104 
Obese  2.02 1.43-2.85 .000*** 1.20 0.81-1.77 .346 



               *Referent category 
                       †For details of procedures, see Methods 
                       ‡The odds of consuming more than one takeaway meals option per day (High) 

            Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number of 
people in the household, number of sibling in the household, number of other people in the household. 

               *P<0.05, **P<0.01. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fruit consumption Mother       
<1*  1   1   
1  0.67 0.46-0.97   .037* 0.57 0.38-0.86   .008* 
2  0.62 0.41-0.93   .022* 0.59 0.39-0.90   .015* 
≥3  0.54 0.33-0.87   .013* 0.39 0.23-0.66   .001** 
Parental Style†        
Warmth score Mother       
Medium*  1   1   
Low  0.90 0.61-1.31 .585 0.61 0.41-0.91   .017* 
High  0.85 0.59-1.22 .394 0.75 0.52-1.09 .144 
Control score Mother       
Medium*  1   1   
Low  1.18 0.84-1.66 .328 1.06 0.73-1.54 .734 
High  1.57 1.09-2.25   .014* 1.41 0.94-2.12 .090 
Control score Father       
Medium*  1   1   
Low  1.15 0.81-1.62 .413 1.02 0.71-1.46 .893 
High  1.74 1.22-2.46   .002* 1.50 1.04-2.16   .028* 
Parenting style  Mother       
Disengaged*   1   1   
Authoritarian  1.01 0.58-1.72 .990 1.42 0.79-2.57 .239 
Permissive  0.70 0.46-1.09 .118 1.27 0.78-2.06 .320 
Authoritative   1.01 0.60-1.65 .994 1.99 1.16-3.40   .012* 
Parenting style  Father       
Disengaged*   1   1   
Authoritarian  1.69 1.02-2.80   .038* 1.25 0.72-2.18 .413 
Permissive  0.99 0.61-1.59 .978 0.80 0.48-1.32 .390 
Authoritative   1.30 0.76-2.21 .326 0.98 0.57-1.69 .951 
Family stress & 
food insecurity† 

       

Family stress Father       
Medium*  1   1   
Low  1.48 0.97-2.27 .066 1.18 0.77-1.80 .436 
High  1.63 1.04-2.57   .033* 1.13 0.71-1.79 .599 



Table 16 Cross-sectional correlation between psychosocial determinants and “takeaway meals” option 
intake stratified by gender at 6-7years (K-cohort, wave 2) 

 
 > 1/day‡ > 1/day 

Boys  Girls 
 Informants OR 95% CI P-value OR 95% CI P-value 
Family structure†        

Mother        
Middle*  1   1   
Low  0.77 0.51-1.18 .238 0.63 0.27-1.47 .291 
High  1.55 0.80-2.98 .187 0.49 0.30-0.80   .004* 
Other family 
members 

       

Middle*  1   1   
Low  0.79 0.52-1.20 .275 2.94 1.33-6.47   .007* 
High  1.29 0.55-3.01 .557 0.99 0.63-1.57 .998 

Personal 
determinants† 

       

Social emotional 
competencies   

Parent 1       

Middle*  1      
Low  0.79 0.43-1.43 .445 2.31 1.02-5.23   .044* 
High  0.75 0.35-1.57 .449 1.28 0.60-2.71 .519 

Socioeconomic 
status† 

       

Education  Father       
Medium *  1   1   
Low  0.94 0.52-1.67 .841 1.35 0.73-2.51 .333 
High  0.81 0.43-1.52 .525 0.44 0.21-0.90   .027* 

Child lifestyle & 
sedentary 
behaviour† 

       

BMI        
Non overweight*  1   1   
Overweight  1.11 0.75-1.63 .590 1.59 1.10-2.28   .012* 
Obese  1.13 0.65-1.98 .646 0.91 0.49-1.69 .777 
Family rule TV        
No*  1   1   
Yes  0.98 0.75-1.29 .925 0.68 0.51-0.91   .011* 
TV(weekday)        
None *  1   1   
<1  1.68 0.69-4.08 .247 1.20 0.52-2.77 .659 
1-3  2.10 0.95-4.62 .065 1.46 0.70-3.02 .306 
>3  2.81 1.21-6.54   .016* 1.83 0.81-4.13 .145 
TV/ video 
(weekend) 

       

None *  1   1   
<1  3.10 0.99-9.67 .051 0.86 0.31-2.32 .767 
1-3  2.25 0.88-5.71 .088 0.82 0.41-1.63 .587 
>3  3.00 1.17-7.66   .022* 0.94 0.46-1.90 .869 

Parental BMI &        



lifestyle† 

BMI Father       
Non overweight*  1   1   
Overweight  0.90 0.58-1.38 .631 1.84 1.08-3.12   .024* 
Obese  0.87 0.50-1.51 .626 2.22 1.23-4.02   .008* 
Physical activity Father       
None*  1   1   
1  2.12 0.86-5.25 .101 2.41 1.02-5.69   .043* 
2  1.39 0.55-3.43 .482 0.98 0.40-2.42 .972 
>3  1.85 0.79-4.29 .150 1.23 0.55-2.72 .603 

Parental practice†        

Involvement Father       
Medium*  1   1   
Low  0.67 0.28-0.94 .056 0.72 0.37-1.40 .340 
High  0.47 0.26-0.84   .012* 0.64 0.33-1.24 .188 

Parental style†        

Control score    Father       
Middle*  1   1   
Low  0.68 0.42-1.09 .113 1.36 0.74-2.49 .320 
High  0.59 0.36-0.95   .031* 2.30 1.28-4.14   .005* 
Parenting style  Mother       
Disengaged*    1   1   
Authoritarian  2.89 1.29-6.48   .010* 1.34 1.46-3.93 .589 
Permissive  0.96 0.46-2.01 .918 1.47 0.71-3.04 .296 
Authoritative   1.15 0.48-2.71 .749 1.14 0.45-2.89 .768 

               *Referent category 
                       †For details of procedures, see Methods 
                      ‡The odds of consuming more than one takeaway meals option per day (High) 

          Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number of 
people in the household, number of sibling in the household, number of other people in the household 

    *P<0.05. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Table 17 Cross-sectional correlation between psychosocial determinants and “takeaway meals” option 
intake stratified by gender at 8-9 years (K-cohort, wave 3) 

 
 > 1/day‡ > 1/day 

Boys Girls 
 Informants OR 95% CI P-value OR 95% CI P-value 
Family 
demographic† 

       

Biological father        
No*  1   1   
Yes  3.37 1.47-7.69   .004* 1.55 0.76-3.13 .220 
Friends        
Middle*  1   1   
Low  1.40 0.93-2.08 .098 1.52 0.90-2.54 .112 
High  1.89 0.97-3.69 .060 2.16 1.07-4.36   .032* 

Personal 
determinants† 

       

Intention towards 
social behaviours  

Teacher       

Middle*  1      
Low  0.64 0.35-1.15 .141 0.67 0.29-1.57 .364 
High  0.53 0.29-0.96   .037* 0.56 0.25-1.26 .166 

Socioeconomic 
status† 

       

Child lifestyle & 
sedentary 
behaviour† 

       

BMI        
Non overweight*  1   1   
Overweight  0.98 0.68-1.42 .937 1.40 0.96-2.04 .075 
Obese  1.96 1.26-3.06   .003* 1.46 0.80-2.67 .212 
TV/ video 
(weekday) 

       

None *  1   1   
<1  1.73 0.73-4.15 .210 1.09 0.48-2.46 .819 
1-3  1.95 0.92-4.14 .079 1.12 0.58-2.15 .729 
>3  4.02 1.81-8.93   .001** 1.36 0.63-2.64 .425 

Parental BMI & 
lifestyle† 

       

BMI Mother       
Non overweight*  1   1   
Overweight  0.96 0.59-1.53 .864 1.12 0.64-1.97 .675 
Obese  1.73 1.05-2.86   .032* 1.23 0.65-2.33 .523 
BMI Father       
Non overweight*        
Overweight  0.93 0.58-1.47 .764 2.25 1.18-4.28   .013* 
Obese  1.08 0.63-1.86 .759 2.21 1.03-4.76   .042* 
Physical activity Father       
None*  1   1   
1  0.69 0.29-1.65 .417 6.03 1.30-27.86   .021* 
2  0.96 0.43-2.14 .935 3.35 0.69-16.11 .130 
>3  0.98 0.46-2.06 .961 4.40 0.98-19.64 .052 



Vegetable 
consumption 

Mother       

<1*  1   1   
1  0.24 0.04-1.27 .095 0.03 0.06-0.89 .091 
2  0.15 0.02-0.80   .027* 0.14 0.04-1.69 .076 
≥3  0.12 0.02-0.64   .013* 0.10 0.02-1.09 .063 

Parental practice†        

Involvement  Father       
Middle*  1   1   
Low  0.82 0.50-1.34 .441 1.06 0.57-1.96 .852 
High  0.56 0.36-0.85   .007* 0.99 0.56-1.74 .985 

Parental style†        
Parenting style Mother       
Disengaged *    1   1   
Authoritarian  1.07 0.53-2.19 .837 6.56 1.93-22.21   .002* 
Permissive  0.62 0.27-1.43 .266 3.19 0.89-11.43 .075 
Authoritative   1.17 0.54-2.52 .678 4.56 1.23-16.88   .023* 

Family stress & 
food insecurity† 

       

Food insecurity        
No*  1   1   
Yes  6.61 1.39-31.27   .017* 0.45 0.06-0.79 .623 

               *Referent category 
                        †For details of procedures, see Methods 
                       ‡The odds of consuming more than one takeaway meals option per day (High) 
               Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number of 

people in the household, number of sibling in the household, number of other people in the household 
               *P<0.05, **P<0.01. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 18 Cross-sectional correlation between psychosocial determinants and “high fat snacks” option 
intake stratified by gender at 4-5 years (K-cohort, wave 1) 

 
 > 1/day‡ > 1/day 

Boys Girls 
 Informants OR 95% CI P-value OR 95% CI P-value 
Family structure†        
Biological father        
No*  1   1   
Yes  2.22 1.26-3.91   .005* 1.76 0.98-3.13 .055 
Grandfather        
No*  1   1   
Yes  1.10 0.31-3.82 .881 0.16 0.02-0.92   .041* 

Child lifestyle & 
sedentary 
behaviour† 

       

BMI         
Non overweight*  1   1   
Overweight  1.02 0.77-1.34 .885 1.08 0.83-1.41 .545 
Obese  0.80 0.50-1.28 .366 0.58 0.35-0.96   .034* 
TV/ video 
(weekend) 

       

None *  1   1   
<1  1.68 0.89-3.14 .105 0.78 0.43-1.42 .426 
1-3  2.06 1.13-3.76   .017* 0.84 0.48-1.47 .551 
>3  2.01 1.07-3.77   .029* 0.98 0.54-1.79 .970 

Parental BMI & 
lifestyle† 

       

Vegetable 
consumption 

Father       

<1*  1   1   
1  0.96 0.59-1.57 .888 0.61 0.36-1.02 .064 
2  0.88 0.53-1.46 .633 0.73 0.43-1.24 .254 
≥3  0.71 0.41-1.22 .222 0.54 0.31-0.96   .037* 

Parental Style†        

Control score Mother       
Medium*  1   1   
Low  1.18 0.84-1.64 .325 1.13 0.78-1.64 .493 
High  1.78 1.25-2.53   .001** 1.63 1.09-2.44   .016* 

               *Referent category 
                       †For details of procedures, see Methods 
                       ‡The odds of consuming more than one high fat snacks option per day (High) 

            Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number of 
people in the household, number of sibling in the household, number of other people in the household. 

              *P<0.05, **P<0.01. 
 
 
 
 
 
 
 
 
 



Table 19 Cross-sectional correlation between psychosocial determinants and “high fat snacks” option 
intake stratified by gender at 6-7 years (K-cohort, wave 2) 

 
 > 1/day‡ > 1/day 

Boys Girls 
 Informants OR 95% CI P-value OR 95% CI P-value 
Personal 
determinants† 

       

Social emotional 
competencies   

Teacher       

Middle*  1      
Low  0.95 0.68-1.31 .756 1.43 1.02-2.01   .036* 
High  0.86 0.61-1.23 .434 0.93 0.66-1.33 .720 

Social support†        

Parents Father       
Middle*   1   1   
Low  0.82 0.62-1.09 .187 0.99 0.73-1.33 .968 
High  1.11 0.60-2.08 .722 1.83 1.02-3.30   .043* 

Socioeconomic 
status† 

       

Education  Mother       
Medium*  1   1   
Low  0.93 0.64-1.35 .711 1.55 1.03-2.34   .035* 
High  0.85 0.57-1.26 .437 1.13 0.74-1.74 .553 
Education  Father       
Medium *  1   1   
Low  1.21 0.82-1.80 .325 1.09 0.73-1.62 .673 
High  0.98 0.65-1.48 .934 0.62 0.40-0.96   .032* 
Income Mother       
Medium *  1   1   
Low  0.79 0.54-1.14 .219 0.92 0.62-1.35 .674 
High  0.12 0.01-0.94   .043* 0.50 0.14-1.77 .258 

Child lifestyle & 
sedentary 
behaviour† 

       

Family rule about 
TV 

       

No*  1   1   
Yes  0.66 0.54-0.80 .000*** 0.62 0.50-0.75 .000*** 
TV/ video 
(weekday) 

       

None *  1   1   
<1  0.74 0.55-1.79 .935 1.24 0.66-2.34 .491 
1-3  1.88 1.15-3.08   .011* 2.07 1.19-3.60   .010* 
>3  2.70 1.57-4.65 .000*** 3.14 1.71-5.77 .000*** 
TV/ video 
(weekend) 

       

None *  1   1   
<1  1.47 0.70-3.09 .302 1.24 0.57-2.70 .583 
1-3  1.48 0.87-2.52 .147 1.43 0.82-2.47 .199 
>3  2.07 1.20-3.55   .008* 1.97 1.12-3.45   .017* 
Using computer        



(weekday) 
None*  1   1   
<1  1.13 0.90-1.42 .279 1.16 0.91-1.47 .207 
>1   1.39 1.04-1.86   .026* 1.43 1.02-1.99   .033* 
Using computer 
(weekend) 

       

None*  1   1   
<1  0.94 0.72-1.23 .682 0.78 0.59-1.02 .072 
>1   1.73 0.57-0.94   .014* 0.84 0.64-1.10 .207 

Parental BMI & 
lifestyle† 

       

Physical activity Father       
None*  1   1   
1  0.50 0.30-0.84   .009* 1.65 0.95-2.86 .074 
2  0.62 0.38-1.02 .060 1.09 0.63-1.89 .736 
>3  0.71 0.46-1.09 .125 1.04 0.64-1.70 .851 

Parental style†        

Parenting style  Mother       
Disengaged*    1   1   
Authoritarian  1.78 0.99-3.22 .054 2.49 1.27-4.88   .008* 
Permissive  1.19 0.74-1.90 .466 1.36 0.85-2.17 .189 
Authoritative   1.41 0.81-2.46 .217 2.06 1.16-3.67   .014* 
Parenting style  Father       
Disengaged*    1   1   
Authoritarian  2.32 1.27-4.20   .006* 0.78 0.42-1.42 .096 
Permissive  1.99 1.10-3.61   .023* 0.54 0.32-0.93   .047* 
Authoritative   2.19 1.21-3.96   .010* 0.81 0.47-1.38 .451 

               *Referent category 
                      †For details of procedures, see Methods 
                      ‡The odds of consuming more than one high fat snacks option per day (High) 
              Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number of 

people in the household, number of sibling in the household, number of other people in the household. 
              *P<0.05, ***P<0.001. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 20 Cross-sectional correlation between psychosocial determinants and “high fat snacks” option 
intake stratified by gender at 8-9 years (K-cohort, wave 3) 

 
 > 1/day‡ > 1/day 

Boys Girls 
 Informants OR 95% CI P-value OR 95% CI P-value 
Family structure†        
Grandmother        
No*  1   1   
Yes  0.75 0.02-3.38   .045* 1.62 0.51-5.10 .410 
Grandfather        
No*  1   1   
Yes  0.18 0.04-0.84   .029* 0.93 0.23-3.64 .922 
Other family 
members 

       

Middle*  1   1   
Low  0.93 0.71-1.23 .652 0.79 0.45-1.38 .424 
High  0.62 0.35-1.12 .115 0.64 0.48-0.86   .003* 
Friends        
Middle*  1   1   
Low  1.20 0.89-1.61 .214 1.15 0.82-1.62 .404 
High  1.96 1.15-3.33   .012* 0.92 0.53-1.58 .774 

Social support†        

Parents Mother       
Middle*   1   1   
Low  0.55 0.38-0.79   .002* 1.27 0.87-1.84 .205 
High  1.04 0.67-1.62 .835 1.39 0.85-2.27 .178 
Parents Father       
Middle*   1   1   
Low  0.63 0.2-1.82 .127 1.21 0.69-2.11 .795 
High  0.69 0.43-1.11 .400 3.61 1.06-12.24   .039* 

Socioeconomic 
status† 

       

Education  Mother       
Medium*  1   1   
Low  1.48 1.01-2.17   .040* 1.17 0.76-1.78 .461 
High  1.03 0.68-1.55 .884 1.14 0.74-1.77 .540 
Education Father       
Medium *  1   1   
Low  0.84 0.58-1.22 .363 1.45 0.95-2.19 .080 
High   0.48 0.31-0.74   .001** 0.66 0.41-1.07 .098 

Child lifestyle & 
sedentary 
behaviour† 

       

Family rule about 
TV 

       

No*  1   1   
Yes  0.64 0.53-0.78 .000*** 0.79 0.64-0.97   .029* 
TV/ video 
(weekday) 

       

None *  1   1   
<1  1.20 0.66-2.18 .533 1.48 0.26-0.88 .118 



1-3  1.78 1.09-2.90   .020* 1.31 0.85-2.00 .214 
>3  2.19 1.28-3.75   .004* 2.06 1.25-3.40   .004* 
Using computer 
(weekday) 

       

None*        
<1  1.06 0.83-1.35 .601 1.24 0.97-1.59 .080 
>1   1.32 0.99-1.77 .055 1.49 1.09-2.04   .012* 

Parental BMI & 
lifestyle† 

       

BMI Mother       
Non overweight*  1   1   
Overweight  1.36 0.97-1.89 .068 1.30 0.91-1.86 .142 
Obese  1.49 1.00-2.20   .046* 1.41 0.94-2.11 .093 
Fruit consumption Mother       
<1*  1   1   
1  0.43 0.21-0.84   .015* 1.20 0.53-2.70 .651 
2  0.29 0.14-0.58    .001** 1.08 0.47-2.48 .841 
≥3  0.36 0.17-0.78 .009 1.34 0.56-3.19 .505 

Parental practice†        

Modelling  Parent 1       
No*  1   1   
Yes  0.78 0.60-1.01 .060 0.68 0.52-0.90  .007* 

Parental style†        

Parenting style Father       
Disengaged *    1   1   
Authoritarian  1.78 1.02-3.10   .041* 0.96 0.50-1.82 .906 
Permissive  0.99 0.52-1.88 .991 0.63 0.33-1.19 .158 
Authoritative   0.86 0.46-1.61 .656 0.50 0.25-0.99   .048* 

Family stress & 
food insecurity† 

       

Family stress Mother       
Medium*  1   1   
Low  1.14 1.09-3.03 .066 1.06 0.66-1.72 .794 
High   1.99 1.15-3.45   .014* 0.98 0.58-1.68 .964 

               *Referent category 
                       †For details of procedures, see Methods 
                       ‡The odds of consuming more than one high fat snacks option per day (High) 
               Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number of 

people in the household, number of sibling in the household, number of other people in the household 
               *P<0.05, **P<0.01, ***P<0.001 
 
 
 
 
 
 
 
 
 
 
 
  
 
 



Table 21 Cross-lag correlation between psychosocial determinants at 2-3 years and “takeaway meals” 
option intake at 4-5 years stratified by gender (B-cohort) 

 
 
 
 

4-5 years 

 
> 1/day‡ > 1/day 

Boys        Girls 
 Informants OR 95% CI P-value OR 95% CI P-value 
Socioeconomic 
status† 

       

Work status Mother       
Medium*  1   1   
Low  0.90 0.63-1.28 .584 0.93 0.63-1.37 .726 
High  0.76 0.50-1.16 .215 2.00 1.26-3.18   .003* 
Work status Father       
Medium*  1   1   
Low  2.05 0.52-8.03 .320 0.24 0.04-1.26 .094 
High  3.35 1.08-10.39   .036* 0.84 0.38-1.82 .660 
Social support†        
Parents Father       
Medium*  1   1   
Low  1.43 1.06-1.93   .017* 1.31 0.96-1.80 .088 
High  1.17 0.67-2.05 .577 1.10 0.62-1.97 .730 

   *Referent category 
      †For details of procedures, see Methods 
     ‡The odds of consuming more than one takeaway meals option per day (High) 

            Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number of 
people in the household, number of sibling in the household, number of other people in the household at 
Time 2 (4-5 years), and “takeaway meals” options at Time 1 (2-3 years). 

    *P<0.05. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 



Table 22 Cross-lag correlation between psychosocial determinants at 2-3 years and “high fat snacks” 
option intake at 4-5 years stratified by gender (B-cohort) 

 
 
 
 

4-5 years 

 
> 1/day‡ > 1/day 

Boys        Girls 
 Informants OR 95% CI P-value OR 95% CI P-value 
Family structure†        
Grandfather        
No*  1   1   
Yes  0.17 0.04-0.71   .016* 1.10 1.41-2.37 .059 
Younger sister        
No*  1   1   
Yes  0.68 0.32-1.45 .322 2.28 1.18-4.39   .013* 
Grandmother        
No*  1   1   
Yes  2.20 0.81-5.92 .118 0.12 0.02-0.52   .005* 
Personal 
determinants† 

       

Social emotional 
competencies   

Parent       

Middle*  1   1   
Low  2.60 1.21-5.59   .014* 1.11 0.54-2.24 .770 
High  1.52 0.76-3.05 .235 1.20 0.53-2.68 .652 

Social support†        
Parents Father       
Medium*  1   1   
Low  0.96 0.69-1.34 .834 1.04 0.74-1.44 .816 
High  1.82 1.06-3.12   .029* 0.81 0.43-1.52 .531 
Child personality†        
TV weekday        
None*  1   1   
<1  1.81 0.84-3.87 .126 0.47 0.24-0.93 .130 
1-3  2.23 1.10-4.54   .026* 1.52 1.29-3.94   .031* 
>3  2.40 1.14-5.06   .021* 2.51 1.27-4.96   .038* 
TV weekend        
None*  1   1   
<1  0.76 0.48-1.18 .224 1.12 0.68-1.85 .634 
1-3  1.59 1.41-3.83   .011* 1.08 0.72-1.62 .699 
>3  2.57 1.37-4.88   .003* 1.05 0.65-1.71 .823 
Parental lifestyle†        
Physical activity Father       
None*  1   1   
1  0.60 0.33-1.06 .081 2.13 1.09-4.16 .027 
2  0.42 0.23-0.77   .005* 1.93 0.98-3.80 .055 
>3  0.62 0.38-1.01 .059 1.65 0.89-3.06 .110 

   *Referent category 
      †For details of procedures, see Methods 
     ‡The odds of consuming more than one high fat snacks option per day (High) 

            Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number of 
people in the household, number of sibling in the household, number of other people in the household 
atTime2(4-5years), and “high fat snacks” options at Time 1 (2-3 years); *P<0.05. 



Table 23 Cross-lag correlation between psychosocial determinants at 4-5 years and “takeaway meals” option intake at 6-7 and 8-9 years stratified by gender (K-cohort)  
 

 
 
 

6-7 years § 8-9 years Œ 

 > 1/day‡ > 1/day > 1/day‡ > 1/day 
Boys        Girls Boys        Girls 

 Informants OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value 
Family structure†              
Grandmother              
No*  1   1   1   1   
Yes  0.99 0.28-3.46 .995 0.16 0.03-0.76   .022* 1.01 0.32-3.14 .985 1.28 0.36-4.54 .695 
Personal 
determinants† 

             

Social emotional 
competencies   

Parent             

Middle*  1   1   1   1   
Low  0.94 0.54-1.64 .841 1.15 0.64-2.06 .634 1.50 0.31-0.81   .005* 1.49 0.77-2.85 .228 
High  0.98 0.54-1.83 .958 0.76 0.39-1.50 .437 0.66 0.39-1.11 .120 0.97 0.46-2.08 .957 
Socioeconomic 
status† 

             

Income Father             
Medium*  1   1   1   1   
Low  1.36 0.66-2.79 .393 1.01 0.46-2.15 .958 1.40 0.62-3.12 .411 0.95 0.42-2.17 .916 
High  0.32 0.11-0.95   .041* 0.63 0.27-1.45 .283 1.14 0.57-2.27 .709 1.25 0.61-2.55 .528 
Parental BMI & 
lifestyle† 

             

Veget consumption Mother             
<1*  1   1   1   1   
1  0.72 0.24-2.12 .555 1.13 0.36-3.60 .825 1.18 0.45-3.05 .727 0.40 0.14-1.10 .079 
2  0.90 0.31-2.65 .862 1.35 0.42-4.25 .608 1.16 0.44-3.01 .758 0.31 0.11-0.87   .026* 
>3  1.53 0.52-4.46 .432 2.29 0.73-7.21 .154 1.16 0.44-3.07 .760 0.33 0.12-0.94   .038* 
Physical activity Mother             
None*  1   1   1   1   
1  0.95 0.48-1.89 .901 0.47 0.23-0.96   .040* 0.83 0.44-1.57 .575 0.58 0.27-1.27 .179 
2  1.31 0.69-2.49 .402 0.63 0.32-1.22 .173 0.73 0.38-1.39 .346 1.62 0.84-3.14 .146 
>3  1.09 0.61-1.97 .753 0.45 0.25-0.82   .009* 1.01 0.58-1.73 .988 1.06 0.57-1.98 .841 



Fruit consumption Mother             
None*  1   1   1   1   
1  0.53 0.30-0.92   .025* 0.76 0.39-1.49 .434 1.01 0.60-1.70 .955 0.92 0.47-1.80 .820 
2  0.67 0.38-1.18 .170 0.62 0.30-1.26 .193 0.79 0.45-1.39 .421 0.87 0.44-1.75 .716 
>3  0.88 0.47-1.63 .688 0.48 0.21-1.07 .074 0.46 0.23-0.92   .030* 0.68 0.29-1.58 .377 
Parental style†              
Parental style Mother             
Disengaged*  1   1   1   1   
Authoritarian  1.63 0.76-3.51 .207 1.66 0.62-4.45 .311 0.96 0.42-2.21 .934 0.63 0.25-1.65 .342 
Permissive  0.69 0.37-1.30 .254 2.22 1.01-4.90   .047* 0.73 0.39-1.34 .310 0.75 0.41-1.40 .758 
Authoritative   1.42 0.72-2.81 .305 1.93 0.76-4.86 .164 0.70 0.32-1.54 .385 0.88 0.41-1.88 .752 
Parental style Father             
Disengaged*  1   1   1   1   
Authoritarian  0.68 0.31-1.48 .339 0.58 0.23-1.45 .251 1.28 0.62-2.66 .495 0.19 0.05-0.70   .013* 
Permissive  0.87 0.45-1.69 .692 1.06 0.52-2.15 .861 1.15 0.61-2.17 .657 1.43 0.71-2.87 .305 
Authoritative   0.95 0.46-1.95 .902 0.97 0.44-2.10 .945 1.02 0.50-2.09 .944 0.74 0.31-1.77 .507 

*Referent category 
†For details of procedures, see Methods 
‡The odds of consuming more than one takeaway meals option per day (High) 

        §Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number of people in the household, number of sibling in the household, 
number of other people in the household at Time 2 (6-7 years), and  “takeaway meals” options at Time 1 (4-5 years). 

            ŒMultivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number of people in the household, number of sibling in the household, 
number of other people in the household at Time 3 (8-9 years), and  “takeaway meals” options at Time 1 (4-5 years); 

         *P<0.05. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



       Table 24 Cross-lag correlation between psychosocial determinants at 4-5 years and “high fat snacks” option intake at 6-7 and 8-9 years stratified by gender (K-cohort) 
 

 
 
 

6-7 years § 8-9 years Œ 

 > 1/day‡ > 1/day > 1/day‡ > 1/day 
Boys        Girls Boys        Girls 

 Informants OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value OR 95% CI P-value 
Family structure†              
Younger sister              
No*  1   1   1   1   
Yes  0.86 0.49-1.51 .604 0.64 0.40-1.03 .071 0.69 0.41-1.16 .165 1.77 1.03-3.05   .037* 
Friend  contact              
Middle*  1   1   1   1   
Low  0.81 0.60-1.09 .171 0.83 0.61-1.14 .265 0.96 0.71-1.29 .797 0.94 0.68-1.30 .724 
High  0.82 0.51-1.29 .391 1.66 1.09-2.54   .018* 0.83 0.51-1.34 .450 1.02 0.63-1.63 .931 
Grandparent contact              
Middle*  1   1   1   1   
Low  0.87 0.64-1.16 .400 1.20 0.88-1.64 .239 1.30 0.94-1.78 .102 0.97 0.70-1.36 .901 
High  0.58 0.37-0.92 .069 1.30 0.87-1.95 .194 0.97 0.64-1.48 .922 0.58 0.35-0.95   .031* 
Socioeconomic status†              

Income Mother             
Medium*  1   1   1   1   
Low  0.98 0.63-1.50 .925 1.19 0.76-1.85 .440 0.80 0.53-1.22 .308 0.87 0.55-1.38 .562 
High  1.77 0.45-6.87 .407 1.24 0.38-3.99 .715 1.83 0.51-6.53 .351 4.08 1.16-14.36   .028* 
Income  Father             
Medium*  1   1   1   1   
Low  2.03 1.21-3.41   .007* 0.90 0.49-1.64 .744 1.30 0.73-2.31 .366 0.80 0.42-1.49 .486 
High  1.63 0.97-2.76 .065 1.57 0.98-2.53 .059 0.93 0.54-1.58 .795 0.86 0.50-1.48 .588 
Child lifestyle & 
sedentary behaviour† 

             

BMI               
Non overweight*  1   1   1   1   
Overweight  0.92 0.69-1.21 .557 1.43 1.11-1.84   .005* 1.15 0.88-1.51 .282 0.90 0.67-1.19 .461 
Obese  0.81 0.50-1.30 .390 1.30 0.87-1.94 .193 1.56 1.04-2.35   .031* 0.89 0.55-1.42 .630 
TV weekend              
None*  1   1   1   1   



<1  1.67 0.91-3.04 .093 0.82 0.48-1.40 .783 0.73 0.43-1.22 .237 2.03 1.07-3.84 .129 
1-3  1.88 1.05-3.34   .031* 0.84 0.51-1.37 .494 0.63 0.38-1.03 .071 1.33 0.72-2.46 .349 
>3  1.74 0.94-3.21 .077 0.87 0.51-1.49 .626 1.55 0.88-2.94   .031* 1.42 0.74-2.72   .045* 
Parental BMI & 
lifestyle† 

             

BMI Father             
Non overweight*  1   1   1   1   
Overweight  1.04 0.78-1.39 .744 1.38 1.03-1.86   .029* 0.89 0.66-1.20 .476 0.87 0.65-1.18 .392 
Obese  1.20 0.83-1.73 .324 1.33 0.90-1.98 .149 1.03 0.70-1.52 .843 0.72 0.48-1.08 .121 

*Referent category 
 †For details of procedures, see Methods 
 ‡The odds of consuming more than one high fat snacks option per day (High) 
 §Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number of people in the household, number of sibling in the household, 

number of other people in the household at Time 2 (6-7 years), and “high fat snacks” options at Time 1 (4-5 years). 
 ŒMultivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number of people in the household, number of sibling in the household, 
number of other people in the household at Time 3 (8-9 years), and “high fat snacks” options at Time 1 (4-5 years). 
*P<0.05.  



Appendix 6 

Psychosocial Determinants of “Breakfast” Consumption 

               Table 1 Cross-sectional correlation between demographic status and eating breakfast stratified by gender at 2-3 years (B-cohort, wave 2) 

Demographic status > 1/day‡ > 1/day 
Boys Girls 

 OR 95% CI P-value OR 95% CI P-value 
Age in months (95% CI) 1.04 0.97-1.11 .241 1.02 0.95-1.10 .209 
Ethnicity†       
No* 1   1   
Yes- Aboriginal/Torres & Strait Islander 0.31 0.10-1.90   .029* 1.50 0.56-4.00 .216 
Language†       
Not English* 1   1   
English 0.56 0.31-1.01 .057 1.34 0.20-0.57 .000*** 
Number of people in household†         
Two* 1   1   
Three 0.53 0.14-1.99 .155 0.33 0.10-1.08 .069 
Four 0.41 0.08-1.89 .254 0.29 0.06-1.29 .106 
Five 0.38 0.06-2.41 .208 0.11 0.01-1.47 .100 
Six or more 0.19 0.01-2.09 .178 1.09 0.15-1.74   .024* 
Number of study child siblings†          
None* 1   1   
One 1.44 0.56-3.71 .242 1.14 0.41-3.16 .196 
Two 1.47 0.36-5.94 .285 2.02 0.43-9.39 .266 
Three or more 4.35 0.60-31.13 .143 3.16 0.37-26.61 .290 
Number of other people in household†         
None* 1   1   
One 1.82 0.72-4.61 .202 0.98 0.02-1.03 .163 
Two 0.69 0.12-2.03 .201 2.64 0.58-11.98 .207 
Three or more 0.15 0.02-1.09  .059 1.20 0.03-1.03 .066 

                            *Referent category 
                                            †For details of procedures, see Methods 
                                            ‡The odds of eating breakfast;  
                             Logistic regression analyses 
                            *P<0.05, ***P<0.001. 



             Table 2 Cross-sectional correlation between demographic status and eating breakfast stratified by gender at 4-5 years (B-cohort, wave 3) 

Demographic status > 1/day‡ > 1/day 
Boys Girls 

 OR 95% CI P-value OR 95% CI P-value 
Age in months (95% CI) 0.97 0.89-1.06 .154 0.99 0.92-1.07 .247 
Ethnicity†       
No* 1   1   
Yes- Aboriginal/Torres & Strait Islander 0.79 0.27-2.31 .170 1.05 0.31-3.49 .228 
Language†       
Not English* 1   1   
English 1.54 0.76-3.11 .222 1.79 0.98-3.27 .054 
Number of people in household†         
Two* 1   1   
Three 0.85 0.22-3.24 .119 1.85 0.59-5.77 .288 
Four 1.60 0.51-4.32 .248 4.68 1.09-10.01   .037* 
Five 2.01 0.32-5.36 .260 11.02 1.88-23.36   .008* 
Six or more 2.22 0.69-5.69 .257 11.36 0.79-13.69   .003* 
Number of study child siblings†          
None* 1   1   
One 0.92 0.32-2.67 .188 0.79 0.27-2.29 .277 
Two 0.69 0.1-4.20 .291 0.23 0.05-1.00 .051 
Three or more 0.27 0.02-3.31 .106 0.26 0.03-2.17 .217 
Number of other people in household†         
None* 1   1   
One 0.69 0.21-2.28 .245 1.43 0.39-5.13 .180 
Two 1.12 0.13-2.45 .116 0.81 0.14-4.56 .115 
Three or more 1.56 0.21-1.37 .269 0.65 0.21-1.68 .267 

                         *Referent category 
                                      †For details of procedures, see Methods 
                                      ‡The odds of eating breakfast;  
                         Logistic regression analyses 
                        *P<0.05. 

 

                



 Table 3 Cross-sectional correlation between demographic status and eating breakfast stratified by gender at 6-7 years (K-cohort, wave 2) 

Demographic status > 1/day‡ > 1/day 
Boys Girls 

 OR 95% CI P-value OR 95% CI P-value 
Age in months (95% CI) 1.02 0.94-1.10 .243 0.97 0.91-1.04 .170 
Ethnicity†       
No* 1   1   
Yes- Aboriginal/Torres & Strait Islander 0.33 0.15-0.73   .006* 1.16 0.41-3.33 .270 
Language†       
Not English* 1   1   
English 1.35 0.72-2.54 .140 2.38 1.46-3.88 .000*** 
Number of people in household†         
Two* 1   1   
Three 2.20 0.58-8.25 .243 0.70 0.14-3.88 .271 
Four 1.43 0.26-7.75 .187 2.09 0.36-12.02 .207 
Five 3.48 0.53-23.65 .191 4.00 0.56-28.60 .166 
Six or more 2.93 0.27-31.61 .174 11.40 1.09-40.01   .042* 
Number of study child siblings†          
None* 1   1   
One 2.53 0.68-9.38 .164 0.62 0.24-1.57 .114 
Two 0.64 0.14-2.92 .268 0.20 0.05-0.75   .017* 
Three or more 0.52 0.06-4.22 .248 0.06 0.01-0.36   .002* 
Number of other people in household†         
None* 1   1   
One 0.82 0.29-2.26 .203 0.52 0.24-1.12 .098 
Two 0.71 0.14-3.66 .291 0.73 0.15-3.38 .192 
Three or more 0.25 0.03-1.74 .165 0.95 0.06-1.09 .149 

                      *Referent category 
                                  †For details of procedures, see Methods 
                                  ‡The odds of eating breakfast;  
                      Logistic regression analyses 
                      *P<0.05, ***P<0.001. 

 

             



      Table 4 Cross-sectional correlation between demographic status and eating breakfast stratified by gender at 8-9 years (K-cohort, wave 3) 

Demographic status > 1/day‡ > 1/day 
Boys Girls 

 OR 95% CI P-value OR 95% CI P-value 
Age in months (95% CI) 1.01 0.94-1.09 .225 0.96 0.90-1.02 .210 
Ethnicity†       
No* 1   1   
Yes- Aboriginal/Torres & Strait Islander 0.31 0.13-0.72   .007* 0.50 0.22-1.17 .112 
Language†       
Not English* 1   1   
English 1.61 0.88-2.95 .116 1.10 0.60-2.03 .144 
Number of people in household†         
Two* 1   1   
Three 2.65 0.98-10.36 .052 1.44 0.45-4.62 .137 
Four 4.89 3.78-20.36 .000*** 4.31 1.15-16.11 .076 
Five 8.02 2.36-32.95 .000*** 4.48 0.93-23.46 .060 
Six or more 12.78 4.01-44.81 .000*** 6.43 0.89-45.36   .030* 
Number of study child siblings†          
None* 1   1   
One 0.16 0.04-0.59   .006* 0.62 0.26-1.50 .298 
Two 0.10 0.02-0.49   .005* 0.42 0.12-1.47 .178 
Three or more 0.10 0.01-0.91   .041* 0.38 0.07-1.99 .257 
Number of other people in household†         
None* 1   1   
One 0.70 0.24-2.06 .228 0.59 0.24-1.46 .257 
Two 0.35 0.07-1.74 .200 0.59 0.14-2.43 .271 
Three or more 0.87 0.06-1.03 .146 0.14 0.03-0.70 .066 

                       *Referent category 
                                   †For details of procedures, see Methods 
                                   ‡The odds of eating breakfast;  
                       Logistic regression analyses 
                    *P<0.05***P<0.001.



  Table 5 Cross-sectional correlation between psychosocial determinants and eating breakfast stratified by 
gender at 2-3 years (B-cohort, wave 2)  

              *Referent category 
                       †For details of procedures, see Methods 
                       ‡The odds of eating breakfast 
              Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number of people 

in the household, number of sibling in the household, number of other people in the household. 
               *P<0.05. 

 

 

 

 

 

 

 

 

 

 

 

 > 1/day‡ > 1/day 
Boys        Girls 

 Informants OR 95% CI P-value OR 95% CI P-value 
Socioeconomic 
status† 

       

Income  Mother       
Medium*  1   1   
Low  0.24 0.07-0.80   .021* 0.76 0.04-1.03 .054 
High  0.89 0.11-1.68 .089 1.04 0.08-1.23 .154 
Parental BMI & 
lifestyle† 

       

BMI Father       
Non overweight*  1   1   
Overweight  2.48 1.12-5.48   .024* 0.86 0.35-2.12 .756 
Obese  0.50 0.18-1.40 .191 1.22 0.50-2.99 .654 
Parental practice†        
Self-efficacy Father       
Medium*  1   1   
Low  1.08 0.51-2.25 .832 0.79 0.35-1.79 .578 
High  2.65 0.70-9.95 .149 1.40 0.16-1.99   .049* 
Monitoring Mother       
Medium*        
Low  0.24 0.05-1.10 .068 1.06 0.41-2.70 .897 
High  1.20 0.14-2.89   .035* 0.75 0.31-1.78 .521 



  Table 6 Cross-sectional correlation between psychosocial determinants and eating breakfast stratified by 
gender at 4-5 years (B-cohort, wave 3)  

               *Referent category 
                       †For details of procedures, see Methods 
                       ‡The odds of eating breakfast 
             Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number of people in 

the household, number of sibling in the household, number of other people in the household  
               *P<0.05,***P<0.001. 

 > 1/day‡ > 1/day 
Boys        Girls 

 Informants OR 95% CI P-value OR 95% CI P-value 
Family structure†        

Father contact        
Medium*  1   1   
Low  0.61 0.31-1.19 .150 1.05 0.57-1.94 .858 
High  1.25 0.19-3.65   .005* 1.08 0.21-5.37 .920 
Friend contact        
Medium*  1   1   
Low  0.60 0.27-1.33 .216 0.53 0.20-1.40 .206 
High  0.53 0.17-1.64 .277 0.47 0.24-0.90   .025* 
Child lifestyle & 
sedentary 
behaviour† 

       

BMI         
Non overweight*  1   1   
Overweight  0.83 0.44-1.59 .590 1.11 0.62-1.99 .720 
Obese  0.40 0.17-0.91   .029* 0.52 0.26-1.01 .057 
Parental BMI & 
lifestyle† 

       

BMI Mother       
Non overweight*  1   1   
Overweight  0.54 0.19-1.49 .236 0.67 0.25-1.79 .432 
Obese  0.42 0.13-1.36 .150 0.22 0.09-0.50 .000*** 
Physical activity Mother       
None*  1   1   
1  0.55 0.05-6.06 .633 0.80 0.10-6.20 .832 
2  0.37 0.03-3.65 .399 0.50 0.07-3.51 .488 
>3  0.26 0.03-3.32 .233 0.14 0.02-0.85   .033* 
Physical activity Father       
None*  1   1   
1  1.85 0.56-6.14 .312 1.45 0.37-5.69 .589 
2  5.85 1.78-9.55   .009* 2.60 0.63-10.72 .260 
>3  7.93 1.99-10.32   .002* 2.24 0.72-7.00 .163 
Vegetable 
consumption 

Father       

<1*  1   1   
1  1.67 0.05-2.32 .087 1.44 0.03-2.01 .439 
2  5.29 1.36-8.66   .037* 2.12 0.07-1.84 .790 
≥3  2.44 0.20-4.10 .479 2.33 0.12-3.20 .693 
Parental practice†        
Self-efficacy Father       
Medium*  1   1   
Low  0.93 0.36-2.37 .888 0.62 0.26-1.45 .275 
High  1.31 0.48-3.58 .590 0.39 0.16-0.96   .040* 



.             Table 7 Cross-sectional correlation between psychosocial determinants and eating breakfast stratified by gender at 
6-7 years (K-cohort, wave 2) 

              *Referent category 
                      †For details of procedures, see Methods 
                       ‡The odds of eating breakfast 
             Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, 
               number of people in the household, number of sibling in the household, number of other people in  
               the household. 
              *P<0.05, **P<0.01. 
 
 

 

 

 

 

 

 

 

 > 1/day‡ > 1/day 
Boys        Girls 

 Informants OR 95% CI P-value OR 95% CI P-value 
Family structure†        

Friends contact        
Medium*  1   1   
Low  0.48 0.23-1.00 .052 1.44 0.30-6.78 .641 
High  0.68 0.18-2.45 .558 0.51 0.26-0.99   .047* 
Socioeconomic 
status† 

       

Education Mother       
Medium*  1   1   
Low  0.17 0.03-0.88   .035* 0.26 0.07-0.93   .040* 
High  0.25 0.04-1.41 .118 0.55 0.14-2.11 .388 
Parental practice†        
Self-efficacy Mother       
Medium*  1   1   
Low  1.15 0.45-2.89 .765 0.22 0.09-0.52    .001** 
High  1.44 0.61-3.36 .399 0.68 0.25-1.84 .455 
Self-efficacy Father       
Medium*  1   1   
Low  2.11 0.85-5.24 .105 1.30 0.62-2.72 .471 
High  2.52 1.01-6.26   .045* 0.54 0.24-1.21 .137 
Involvement Father       
Medium*  1   1   
Low  0.86 0.27-2.70 .807 1.01 0.35-2.92 .973 
High  4.04 1.10-14.84   .035* 1.31 0.45-3.80 .608 
Modelling Parent 1       
No*  1   1   
Yes  2.14 1.04-4.41   .038* 2.86 1.52-5.37   .001** 



  Table 8 Cross-sectional correlation between psychosocial determinants and eating breakfast stratified by 
gender at 8-9 years (K-cohort, wave 3) 

 > 1/day‡ > 1/day 
Boys        Girls 

 Informants OR 95% CI P-value OR 95% CI P-value 
Family structure†        

Biological father        
No*  1   1   
Yes  1.52 0.57-4.07 .400 2.15 4.00-4.64   .050* 
Mother contact        
Medium*  1   1   
Low  1.09 0.56-2.13 .791 0.26 0.10-0.65   .004* 
High  0.58 0.21-1.54 .277 1.04 0.56-1.94 .893 
Father contact        
Medium*  1   1   
Low  0.94 0.50-1.78 .871 0.99 0.56-1.73 .978 
High  1.33 0.13-1.85   .022* 0.55 0.16-1.81 .329 
Friends contact        
Medium*  1   1   
Low  2.51 1.36-4.62  .053 0.98 0.32-2.96 .976 
High  1.27 0.77-3.69 .086 0.91 0.55-1.76   .034* 
Socioeconomic 
status† 

       

Education Mother       
Medium*  1   1   
Low  0.38 0.12-1.17 .093 0.12 0.02-0.53   .006* 
High  1.17 0.29-4.70 .824 0.29 0.06-1.40 .126 
Child lifestyle & 
sedentary 
behaviour† 

       

BMI         
Non overweight*  1   1   
Overweight  0.88 0.48-1.61 .679 0.94 0.58-1.51 .801 
Obese  0.38 0.20-0.74   .004* 0.91 0.43-1.93 .822 
Parental BMI & 
lifestyle† 

       

BMI Mother       
Non overweight*  1   1   
Overweight  0.43 0.17-1.06 .069 1.07 0.35-3.24 .900 
Obese  0.32 0.10-0.91   .034* 0.50 0.16-1.55 .232 
Vegetable 
consumption 

Mother       

<1*  1   1   
1  3.96 0.36-5.36  .026* 0.68 0.05-1.77 .106 
2  4.25 0.68-4.01   .001** 1.67 0.12-2.01 .062 
≥3  5.87 1.20-7.33   .001** 3.55 0.65-4.80   .033* 
Parental practice†        
Monitoring  Mother       
Medium*  1   1   
Low  1.95 0.21-17.57 .551 1.12 0.09-12.84 .925 
High  3.10 1.32-7.27   .009* 1.51 0.48-4.72 .471 
Monitoring  Father       
Medium*  1   1   
Low  1.12 0.14-2.36 .089 1.33 0.10-1.98 .147 



              *Referent category 
                      †For details of procedures, see Methods 
                      ‡The odds of eating breakfast 
             Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, number  
              of people in the household, number of sibling in the household, number of other people in the household. 
               *P<0.05, **P<0.01. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

High  2.11 0.15-3.90   .040* 1.64 0.47-5.68 .431 
Family stress†        
Food insecurity        
No*  1   1   
Yes  0.06 0.01-0.42   .004* 0.24 0.01-0.37   .008* 



Table 9 Cross-lag correlation between psychosocial determinants at 2-3 years and eating breakfast at 4-5 years 
stratified by gender (B-cohort)  

 
 
 
 

4-5 years 

 
> 1/day‡ > 1/day 

Boys        Girls 
 Informants OR 95% CI P-value OR 95% CI P-value 
        

Parental lifestyle†        
BMI Mother       
Non overweight*  1   1   
Overweight  1.94 0.83-4.57 .125 0.50 0.25-1.00 .053 
Obese  1.09 0.47-2.56 .828 0.44 0.20-0.95  .038* 

   *Referent category 
      †For details of procedures, see Methods 
      ‡The odds of consuming healthy food pattern >1 once/day (High) 

              Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, and number of 
people in the household, number of sibling in the household, number of other people in the household at Time 2 
(4-5 years), and “breakfast” at Time 1 (2-3 years). 

   *P<0.05. 
 

Table 10 Cross-lag correlation between psychosocial determinants at 4-5 years and eating breakfast at 6-7 and 
8-9 years stratified by gender (K-cohort)  

 
 
 
 

8-9 years§ 

 

> 1/day‡ > 1/day 
Boys        Girls 

 Informants OR 95% CI P-value OR 95% CI P-value 
        

Family stress†        
Food insecurity        
No*  1   1   
Yes  0.10 0.01-0.60   .011* 0.68 0.08-5.39 .715 

    *Referent category 
      †For details of procedures, see Methods 
     ‡The odds of eating breakfast 

             §Multivariate logistic regression analyses adjusted for age (month), ethnicity, language spoken, and number of 
people in the household, number of sibling in the household, number of other people in the household at Time 3 
(8-9 years), and “breakfast” at Time 2 (6-7 years). 

    *P<0.05.  
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