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This descriptive study identified correlates of electronic media use among pre-

adolescent children (10-12 year olds). It specifically focused on the potential influence 

of individual factors and the social and physical environment within the family home 

setting. 

 

The prevalence of overweight/obesity in children is escalating. Sedentary behaviour in 

the form of electronic media use (comprised of television (TV) and video/DVD 

viewing, video and computer gaming, and computer use) is a contributing and a 

modifiable risk factor for overweight/obesity. To date, research focused on sedentary 

behaviour has been largely derived from physical (in)activity data where the absence or 

observed low levels of physical activity participation or TV viewing only  has been used 

as a proxy for sedentariness. Little is known about the specificities of children‟s 

electronic media use; its impact on children‟s overall leisure and screen-time; and, the 

potential influencing factors that may operate at the home level. The family home is a 

context-specific setting where electronic media use is a daily practice for most children.   

 

To better understand electronic-based sedentary behaviour among children the 

following specific aims were addressed;  

1) To describe children‟s leisure time, particularly time spent with electronic 

 media. 

2) To explore children and parents‟ perceptions about electronic-based sedentary 

 behaviour. 

3) To determine the prevalence of children‟s electronic-media use at home. 
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4) To examine the influence of individual, family social and home physical factors 

 associated with different levels of electronic media use by children.  

 

The independent research conducted to form this thesis is presented in five chapters.  

Two chapters are presented in a manuscript format. One of the manuscripts has been 

published in a peer-reviewed journal and the other is currently under consideration (at 

the time of thesis completion). 

 

A mixture of qualitative (Phase 1) and quantitative (Phase 2) methodologies was used in 

this study. In Phase 1, focus group discussions (n=13) and family home interviews 

(n=16) that were largely exploratory in nature were conducted with children (n=54) 

and/or their parents (n=38). Children and parents‟ perceptions, behaviours and 

experiences with electronic media use at home were explored. The transcripts were 

analysed using a thematic content approach where categories and themes related to the 

social reality of electronic media use within households were identified. A brief self-

completed questionnaire was also administered to determine duration of electronic-

media use and the presence of electronic equipment at home.  

 

In Phase 2, the quantitative component of the study, a cross-sectional survey of 10-12 

year-old children (n=298) recruited from a postcode stratified random sample of 15 

primary schools in metropolitan Perth was employed.  The survey measured electronic 

media use (TV, video/DVD, all type of video and computer gaming, computer use for 

fun and homework) on a typical school and weekend day among children, as well as a 

variety of factors related to socio-demographics, physical activity, patterns of TV 

viewing, gaming and computer use by children and significant others, household rules 
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and availability of and access to electronic devices.  Items were derived from previous 

literature, existing instruments or developed based on the results of Phase 1.  The test-

retest reliability of the self-completed instrument was determined in a sample of 143 

children who completed the survey twice, 10 days apart. Kappa and intraclass 

correlation coefficients were calculated for all survey variables. Anthropometric 

measures (height, weight, waist and hip circumference, and skinfolds) were also 

collected from participants in the main survey.  Analyses were performed separately 

according to gender.  For each gender, electronic media use was dichotomised at the 

median due to the significant proportion of the sample exceeding the paediatric 

guidelines for electronic media use for entertainment (≤2 hours/day); sub-groups were 

labelled light and heavy electronic media users). Bivariate associations between 

personal, home social and physical factors and being a light or heavy electronic media 

user were examined using Pearson‟s correlation and t-test for continuous variables, and 

Pearson‟s chi-square for categorical data.  

 

This study confirmed the pervasive nature of electronic media use among children. In 

both components of this study (Phase 1 and 2), the vast majority of children exceeded 

the paediatric guidelines for electronic media use. Regardless of the significant presence 

of electronic media use in the lives of children, they incorporated a variety of physical 

and other leisure activities (e.g., play with friends) into their week. This finding rebuts 

the assumption that electronic media use displaces time for leisure activities (including 

structured physical activities and active free-play) and is consistent with studies that 

have found no relationship between total electronic media use and physical activity in 

general. However, the high use of electronic media was under-recognised as a cause for 



 iv 

concern and as a contributing risk factor for overweight/obesity by children and their 

parents.  

 

This study found a positive, though weak, association between electronic media use and 

body fatness, which suggests that other, behaviours (such as dietary intake and portion 

size) may be important contributors to overweight/obesity and should not be 

overlooked. Behavioural patterns and correlates of electronic media use differed by 

gender. Boys were found to be higher users of screen-based media than girls. The 

majority of children watched TV during breakfast. Girls watched more TV after school 

whilst boys watched TV at dinner time and late at night. Modelling and reinforcement 

of electronic-based behaviour by significant others (i.e., parents and siblings) were 

consistently found to discriminate high and low electronic media users. Other family 

social factors, such as co-viewing with mother (among both genders) and co-gaming 

with father (for boys only), were also associated with children‟s electronic media use.  

Minimal presence of household rules around electronic media use (especially among 

heavy electronic media users) significantly impacted on children‟s overall screen-time. 

The availability and accessibility of a variety of electronic equipment at home, 

especially in the child‟s bedroom (particularly among boys), was also associated with 

children‟s screen behaviour. Physical aspects of the family home (i.e., lay-out and yard 

size) had a mixed effect on children‟s electronic media use. Overall, the nature of 

electronic media use among children is complex and is influenced by dimensions that 

present at children‟s individual, family social and physical home level.  

 

The knowledge generated from this study about specific correlates of electronic media 

use has extended the understanding about its impact on children‟s discretionary time. 
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Future prospective longitudinal research is warranted given that most studies 

investigating electronic media and sedentary behaviour are of cross-sectional design. 

Including other forms of sedentary behaviour such as sitting and talking with friends 

and family, reading and/or using telephones may provide a more comprehensive 

measure of sedentariness in the future. Further studies should use multivariate statistical 

analyses (i.e., modelling) to improve clarity of relationships between multiple variables 

and gauge mediating factors. This study also calls for future intervention research. 

Findings on gender-specific correlates of electronic media use provide superior 

information for the development of tailored behaviour modification strategies aimed at 

girls and boys respectively. Active involvement of household members in the 

intervention is also warranted. Utilising this study‟s findings may strengthen 

intervention outcomes towards a more directed and sustained behaviour change. 
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This introductory chapter of this thesis provides background information about 

sedentary behaviour in children. It outlines the global overweight and obesity problem 

and summary of childhood overweight and obesity classifications that can impact on 

measurement, monitoring and surveillance of this health problem. The health and other 

various complications and implications associated with overweight and obesity are 

outlined. Contributing factors to overweight and obesity are also discussed with 

definitions of sedentary behaviour and physical inactivity provided. Of the latter, 

sedentary behaviour, in the form of electronic media use (comprised of television (TV) 

and video/DVD viewing, video and computer gaming, and computer use), is highlighted 

as a significant influencing factor and is the focus of this thesis. The next section of this 

chapter presents the study‟s aim and objectives and provides an overview of the 

research design and methods. Finally, ethical considerations, benefits and significance 

of this study and the structure of the thesis are described.  

 

 

The spread of obesity was first observed in the US in the 1970‟s (Flegal et al., 1998; 

Mokdad et al., 1999). Nearly three decades on and most of the world has experienced a 

phenomenal shift in weight status across many populations (WHO, 2000). In 2005, 937 

million adults were overweight and 396 million were obese. This is 23% of the world‟s 

adult population who were overweight and 9.8% who were obese, with women having a 

higher prevalence of obesity than men (12% vs. 8%) (Kelly et al., 2008b). The Global 

Database on body mass index (BMI) showed that obesity rates in most countries are 

increasing by approximately 1% per year (Nishida & Mucavele, 2005). Despite some 
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geographical variation, in general, the prevalence rates of overweight and obesity in 

Europe, North America, and Australia are some of the highest in the world. For 

example, Germany‟s obesity rate is 21%, the USA‟s is 28%, Canada‟s is 15% and in 

Australia, about 19% of the adult population is obese and 55% overweight (Prentice, 

2006; Nishida & Mucavele, 2005). More recently, the AusDiab study found that more 

than 200,000 Australian adults progress from being overweight to being obese annually. 

In addition, between 1999/2000 and 2005, the average Australian adult gained 1.8kg 

and their waistline increased by 2.1cm (Barr et al., 2006). In 2008, it was estimated that 

3.71 million Australian adults were obese (Access Economics, 2008). The high 

prevalence rates of overweight and obesity globally, is now viewed as „pandemic‟ 

(Prentice, 2006; Roth et al., 2004) and a „public health crisis‟(Ebbeling et al., 2002). 

Projections suggest that if the current secular trends continue, 2.16 billion individuals 

will be overweight and 1.12 billion obese word wide by 2030 (Kelly et al., 2008b). In 

Australia, if current age-gender trends for obesity do not change, it is estimated that by 

2025, 4.6 million individuals will be obese (Access Economics, 2008). 

 

The prevalence of overweight and obesity amongst children and adolescents is also 

alarming (Janssen et al., 2005; Wang & Lobstein, 2006). In the European Union (EU), 

three million children are considered overweight or obese, and it is estimated that this 

statistic increases by about 400 000 every year (Watson, 2005). More recently, it has 

been projected that by the year 2010 the EU can expect to see rises in overweight 

among school-age children by about 1.3 million children per year and for obesity 

increases of approximately 0.3 million children per year (Jackson-Leach & Lobstein, 

2006). In the US, between 2003 and 2006, 16% of children and adolescents were 

considered obese and 32% were overweight based on BMI-for-age growth charts 

(Ogden et al., 2008).  
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In Australia, trends over a 10-year period (between 1985-to-1995) showed that the 

prevalence of overweight in children doubled and the prevalence of obesity trebled, 

with girls on average being heavier than boys across most age groups (Magarey et al., 

2001). Between 1997 (20%) and 2004 (24%), Australian children experienced a further 

increase in their weight status with an average annual rate of increase of 0.75% (Booth 

et al., 2007). Currently, overweight or obesity affects approximately 20-25% of 

Australian children with 6% obese (NHMRC, 2003b; Booth et al., 2006; Hands et al., 

2004; Booth et al., 2001). These estimates have been previously referred to as 

conservative (Waters & Baur, 2003) because since 1995 there has been no national and 

systematic monitoring of the prevalence of overweight/obesity among Australian 

children other than various representative state-based surveys (ACT Health, 2007; 

Hands et al., 2004; Booth et al., 2006). However, a new Australian nutrition and 

physical activity survey found that 17% of children (aged 2-16 years) were overweight 

and 6% were classified as obese. However, specific age and gender results showed that 

18% of boys and 23% of girls aged 9-13 years were overweight with 7% being obese, 

respectively (Department of Health and Ageing, 2008). This suggests that pre-

adolescence may be a critical period for excessive weight gain.   

 

 

Adiposity can be measured in many different ways. Some of the most common 

classifications and anthropometric parameters that are used in the scientific field to 

determine body composition (particularly body fat) are outlined herein, with most of the 

these providing evidence of risk of disease (i.e., cardiovascular disease and diabetes) 

(Kipping et al., 2008). 
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Overweight is generally defined as a body weight that exceeds the acceptable weight for 

a particular person in relation to a reference point which is usually the mean body mass 

(McArdle et al., 1991). Obesity is defined as a „condition where fat (adipose tissue) has 

accumulated to such an extent that health is adversely affected‟ (Neovius et al., 2004), 

p.112). Thus, an interrelationship exists between excess adiposity (percent body fat) and 

associated risks of mortality and morbidity. Obesity can be characterised by measuring 

body composition, anatomical distribution of fat, energy intake, insulin resistance, and 

energy expenditure. Each of these anthropometric methods utilise different 

measurement tools and are used in different settings (WHO, 2000).  

 

 

While the relationship between BMI and body fat distribution varies between 

individuals and across populations, the World Health Organisation (WHO) endorses the 

BMI (kg/m
2
) as the most useful population-based measure of overweight and obesity. 

Thus, the BMI is internationally recognised as an index of weight-for-height 

particularly among the adult population (see Appendix I) (WHO, 2000).  

 

Currently, there is no single universally accepted classification system for childhood 

obesity based on BMI for researchers and the broader scientific body to use when 

studying overweight and obesity in children. These include the WHO/Must, Dallal and 

Dietz (WHO/MDD) reference values; The US Centres for Disease Control (CDC) 

growth charts and; The Cole BMI cut-off points that are endorsed by the International 

Obesity Task Force (IOTF) (see Appendix II) (Neovius et al., 2004). Several 

discrepancies between these commonly used BMI-based classification systems for 

children have been identified. These are based on factors such as age, gender and 
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maturation patterns of children from different countries and of different ethnic origins, 

muscular growth during several periods during childhood in particular among boys 

(Neovius et al., 2004) as well as time and circumstances in any given population 

(Flegal, 2004). The relationship between BMI and fatness might not be stable over time 

and these types of variants and problems may lead to potential BMI misclassifications. 

More recently, the BMI or BMI% compared to the BMI z-score (standard deviation) has 

been found to be the best measure of adiposity change in growing young children, 

particularly over time (Cole et al., 2005). But, while the most accurate method of 

measuring body fatness changes still appears to be unresolved (Warren et al., 2007), the 

two most commonly used classifications systems are the US CDC growth charts and the 

IOTF/Cole BMI cut-off points (Lobstein et al., 2004a).  

 

In 2002, the Australian government adopted the IOTF/Cole classification of overweight 

and obesity in children in the 12
th

 edition of the National Health Data Dictionary 

(NHDD) in an effort to accurately define and monitor the surveillance of this health 

problem at the population level and for research purposes. The IOTF/Cole classification 

BMI cut-offs are based on gender-specific BMI age curves that intercept the adult BMI 

of 25 and 30 (overweight and obesity, respectively) (see Appendix III) (Lobstein et al., 

2004a). The CDC growth charts are recommended for clinical practice (NHMRC, 

2003b). The 85
th

 and the 95
th

 percentiles on these age-sex-specific growth charts 

indicate overweight and obesity respectively (see Appendix IV) (Lobstein et al., 2004a).  

 

 

The adiposity of individuals‟ and populations can be derived from other body 

composition measures, such as waist circumference/waist girth (WC), hip 

circumference/hip girth (HC), waist, and hip ratio (WHR). Waist circumference 
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measurements provide an assessment of excess fat mass in the intra-abdominal areas of 

the body that can identify „truncal/abdominal‟ obesity which is an indicator of risk of 

adverse health consequences of obesity (Snijder et al., 2006; Maffeis et al., 2001). The 

WHR is another common index of upper versus lower body fat distribution based on the 

premise that patterning of fat distribution independent of total body fat increases the risk 

of obesity related co-morbidities and mortalities (Roitman, 1998). As WC is unrelated 

to height and correlates closely with BMI and WHR, it can also be used as an 

approximate index of total body fat, with HC adding further information related to 

gluteofemoral muscle mass and bone structure (WHO, 2000). To date, there are no 

universally accepted reference data for WC, HC and WHR for children and adolescents, 

and in general, most studies use nationally representative reference data to estimate their 

study population WC distribution (Katzmarzyk, 2004; McCarthy et al., 2003). Using a 

combination of indices Higgins and colleagues showed that children with ≥33% body 

fat and WC ≥71cm were more likely to have CVD risk factors than children below 

these criteria (Higgins et al., 2001). Previous studies have used different combinations 

of adiposity indices (BMI and WC) (McCarthy et al., 2003) or (WC and WHR) (Savva 

et al., 2000) but most commonly found WC to be the best predictor of the presence of 

cardio-metabolic risk factors. Although a review study concurred with the latter 

(Warren et al., 2007), a more recent study concluded that children‟s BMI is as good a 

predictor of cardio-metabolic disease risk factors as WC (Denney-Wilson et al., 2008). 

 

 

Total body fat can also be determined from skin-folds thickness (SFT). The most 

common body sites for taking skin-fold measurements are the triceps, subscapular, 

suprailiac, abdominal and upper thigh. Skin-folds correlate with body fatness and are a 

useful method of assessing fat pattern (Roitman, 1998). Many skin-fold thickness (SFT) 
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equations have been developed to classify and assess percentage fat mass (FM) and fat 

free mass (FFM) or muscularity in children (Wong et al., 2000; Boye et al., 2002), but 

the most accurate and simple to use appears to be that of  Slaughter and colleagues 

(1998) quadratic equation (Wong et al., 2000; Eisenmann et al., 2004a). More recently, 

Misra and colleagues (Cited in (Snijder et al., 2006), p. 84) suggested that the 

subscapular skin-fold alone is an adequate indicator of central fat distribution without 

the WC measure. 

 

 

Gold standards or criterion measures of body composition such as doubly-labelled 

water, magnetic resonance imaging (MRI), total-body electrical conductivity, isotope 

dilution, bioelectric impedance (BIA), potassium-40 counting, dual-energy X-ray 

absorpitometry (DEXA) and, underwater weighing or hydro-densitometry provide 

detailed and accurate characteristics of individuals‟ weight status. However, at the 

population level, these are not feasible and limited by their complexity and cost (Snijder 

et al., 2006). 

 

 

The consequences of overweight and obesity at the individual, population, and 

economic level are alarming. This sub-section will discuss the implications of this 

problem on the immediate and long-term health status of the paediatric population and 

the associated economic burden on society in general.  

 

 

The consequences of overweight and obesity in youth are well established in light of 

compelling longitudinal and cross-sectional evidence. Studies have shown that 
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overweight and obesity during childhood tracks into adolescence and can progress into 

adulthood (Deshmukh-Taskar et al., 2005; Field et al., 2005; Venn et al., 2007) with 

about 50% of overweight adolescents and 30% of children remaining obese as adults 

(Power et al., 1997; Serdula et al., 1993). Recently, a study has shown that this can 

occur from an early age where three year-old children who gained excess weight 

became overweight at the age of five and continued to be so at the age of 13 years 

(Lagstrom et al., 2008). 

 

Excess weight is a major risk factor for cardiovascular disease (CVD) (Viikari et al., 

2004). Along the lifecycle, although less common, children and adolescents may 

experience other adverse physical, physiological and psychosocial effects (Kiess et al., 

2001; Lobstein et al., 2004b). Some of these may include: fatty liver disease (Wyllie, 

2005); musculoskeletal disorders (Wearing et al., 2006); poor body image and low self-

esteem (Duncan et al., 2006); victimisation (Storch et al., 2007); stigmatisation (Latner 

& Stunkard, 2003); vitamin (Pinhas-Hamiel et al., 2006a) and iron (Nead et al., 2004) 

deficiency; obstructive sleep apnoea (Loke, 2002); asthma (Rodriguez et al., 2002); 

poor sleep (Eisenmann et al., 2006); and lower academic achievement (Taras & Potts-

Datema, 2005). All of these adverse health effects may have a profound impact on  

overall quality of life among youth (Friedlander et al., 2003; Pinhas-Hamiel et al., 

2006b). More recently, studies have evidenced an association between overweight and 

obesity, in particular abdominal adiposity (Garnett et al., 2005), and several risk factors 

such as raised triglycerides, insulin, glucose and systolic blood pressure (BP) levels; 

collectively termed as cardio-metabolic factors (Lambert et al., 2008; Goran et al., 

2003). This is concerning, as collectively these types of risk factors may develop into 

the metabolic syndrome (MetS), a significant marker for type II diabetes mellitus 

(T2DM). Currently, the prevalence of T2DM is increasing significantly, particularly 
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among some sub-populations such as Australian Aboriginal children (Sellers et al., 

2008). While some have termed this health problem an „evolving epidemic‟ 

(Bloomgarden, 2004; Cara & Chaiken, 2006), others refer to diabetes and obesity as the 

„twin epidemics‟ (Smyth & Heron, 2005), p. 75). In addition, overweight and obesity 

has been linked with the development of cancers such as endometrial, breast and colon 

as well as gallbladder disease later in life (Lobstein et al., 2004b; Australia., 2007).  

 

 

The burden of overweight and obesity and its related co-morbidities and mortalities on 

economies and health care systems is staggering (Lobstein et al., 2004b). Costs 

associated with overweight/obesity involve indirect (i.e., reduction in economic activity 

as a result of morbidity and mortality, and hence lost productivity, absenteeism and 

disability pension) and direct (i.e., the health care system: preventive, diagnostic and 

treatment services and resources) expenditure (Wolf & Colditz, 1998; Lobstein et al., 

2004b). Overall, obesity is responsible for 33 million premature deaths worldwide 

(Schmidhuber & Shetty, 2005). In the US the annual health care cost of an obese adult 

is 37% more than a person of healthy weight (Watson, 2005). In 1990, in the US, 

estimates of direct costs of adult obesity were $458 000 million. This represented about 

7% of national health care costs (WHO, 2000) while in 1998, the estimated adult 

medical costs attributed to overweight/obesity rose to $51.5 billion (Finkelstein et al., 

2003).  

 

In Australia, between 1989-1990 the estimated direct cost of obesity was $464 000 

million, which represented about 2% of national health care costs (WHO, 2000). In 

2005, the economic costs of obesity to society were $21 billion, of which $3.8 billion 

related to financial costs (borne by individuals, family and friends as well as the state 
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and federal government) and $17.2 billion related to the cost of lost well-being (i.e., the 

dollar value of burden of the disease). The most recent estimates place the financial 

costs of obesity at $8.2 billion, of which productivity costs are estimated to be at $3.6 

billion (44%), health care costs at $2.0 billion  (24%) and, carer costs at $1.9 billion 

(23%) (Access Economics, 2008).   

 

It is difficult to estimate the true economic costs associated with childhood overweight 

/obesity as the contribution of youth to a particular economy is variable and standard 

methodology is lacking (Lobstein et al., 2004b). In addition, different classification 

systems of childhood and adolescent overweight/obesity used across different countries, 

the misclassification of certain individuals weight status is highly plausible which 

directly can affect the diagnosis of obesity-related disorders and consequently, hospital 

admissions and treatments, as well as under-reporting of overweight/obesity related 

conditions. Currently estimating this type of expenditure is problematic. A study by 

Dietz (Cited in (Lobstein et al., 2004b), p.31) is the only study to date to try to establish 

the expenditure of hospitalisation of obesity-related co-morbidities among youth. 

Between 1997 and 1999, the cost of child hospital episodes with an obesity-related 

diagnosis was over US$127 million compared to US$35 million per year during the 

previous 18 years (1979-1981). The Wang and Dietz study also showed an increase in 

days of hospital stay from five to seven days for the same period. 

 

Other indirect costs associated with childhood obesity-related conditions are also 

difficult to determine. These may include: parental/guardian time off from work to care 

for ill-obese children; time off from school by the sick child and the consequent burden 

on the education system in relation to cost of specific equipment for teaching and 
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transporting obese children; clothing and other associated essential goods and services 

required for daily living (Lobstein et al., 2004b).  

 

 

The following set of terms is defined as to clarify the meaning and reference to this 

study. 

 

Sedentary behaviour is an activity that requires minimal bodily movement and effort 

(energy expenditure that is equivalent to a resting metabolic rate) as experienced during 

a variety of leisure activities that require much sitting such as: reading, listening to 

music, drawing, playing a board game, doing a puzzle, television (TV) viewing, playing 

(non-active) electronic games or using a personal computer and/or the internet. It may 

contribute to physical inactivity among individuals.  

 

For the purpose of this study, physical inactivity is defined as the absence of physical 

activity (i.e., non-organised or organised sport/exercise including active free-play or 

dance activities).   

 

Physical activity is referred to any bodily movement that results in physical exertion and 

energy expenditure (significantly beyond the resting metabolic rate) that can lead to a 

health benefit (i.e., cardiovascular health) (Briffa et al., 2006).  
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The fundamental basis of the overweight and obesity problem is relative to an energy 

imbalance where input of energy outweighs output and weight gain occurs, in particular 

if surplus energy is not expended and consequently is stored as adipose tissue (McArdle 

et al., 1991). Factors related to perinatal health, genetics, demographics, diet, physical 

activity and sedentary behaviour as well as elements of the environment might influence 

this energy balance equation making childhood overweight and obesity a multifactorial 

and complex problem. Several of these factors are discussed below. 

 

 

Aspects of the inter-uterine environment and various pre and post-partum factors such 

as mother‟s BMI, smoking during pregnancy, gestational diabetes, poor breastfeeding 

and early dietary practices have all been shown to be risk factors for childhood 

overweight and obesity (Agras & Mascola, 2005; Lobstein et al., 2004b; Robinson & 

Godfrey, 2008). Of these factors, high maternal BMI has been independently shown to 

contribute to metabolic syndrome in youth (Ekelund et al., 2008). Early life factors in 

relation to „adiposity rebound‟ where young children‟s BMI starts to increase before the 

age of five and a half rather than at about the age of six have also been implicated 

(Strock et al., 2005). Ethnicity, gender and socio-economic standing have also been 

linked with higher risk for overweight and obesity (McMurray et al., 2000; Lowry et al., 

2002) despite the role of these factors being complex and some studies demonstrating 

discrepancy between findings (Agras & Mascola, 2005; Saxena et al., 2004; Danielzik 

et al., 2004; Wang & Zhang, 2006). Evidence for strong genetic factors (i.e., thyroid and 

leptin hormone deficiency) and acquired but rare syndromes (i.e., Prader-Willi) are also 

documented as a cause of childhood obesity (Lobstein et al., 2004b; Strock et al., 2005; 
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Wardle et al., 2008). In addition, children medicated for neurological or endocrine 

problems including steroid-based treatments are also at risk of weight gain due to the 

drug-related properties (Aronne, 2002). 

 

 

Increases in energy intake through greater consumption of sweets and soft drinks and a 

reduction in fruit and vegetable intake has been suggested as another major influencing 

factor in the increase of overweight and obesity in youth (French et al., 2001). In 

Australia since 1985, consumption of carbohydrates increased two-fold (9.5-19.8%), 

predominately accounted for by added sugar and an increase in fat consumption (1.3-

3.8%) (Cook et al., 2001). These two nutrients are responsible for a significant increase 

in the mean dietary energy intake (7.5-11.7%) of children aged 10-15 years (Hands et 

al., 2004; Cook et al., 2001). Added sugars alone contributed around 12% to the daily 

energy consumption of children in Australia with soft drink consumption increasing by 

3-5% per year (ABS, 1997). Recently, a study found that the replacement of sucrose by 

high-fructose corn syrup in soft drinks is not only on the rise but also an attributable 

factor to the high prevalence of obesity and thus cardio-metabolic risk (Brown et al., 

2008a). In addition, there has been an increase in food portion sizes (Stanton, 2006). 

Overall, between 1985 and 1995, kilojoule intake among children aged 10-15 years 

increased by 1420kJ for boys and 900kJ for girls (Stanton, 2006).  

 

However, findings from several large dietary studies in the US and the UK have shown 

that energy intake has not increased concurrently with the increasing overweight and 

obesity rate (Harsha, 1995; Kennedy & Goldberg, 1995; Heini & Weinster, 1997; 

Prentice, 1997). Furthermore, a cross-national obesity comparison in youth from 34 

countries observed an inconsistent pattern between the associations of overweight and 
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intake of fruit, vegetables, and soft drink. These data suggest that a reduction in energy 

expenditure through lower levels of physical activity and increasingly sedentary 

lifestyle may be the main factors responsible for the increased rate of overweight and 

obesity in children (Janssen et al., 2005).  

 

 

Physical activity can be measured by intensity, frequency, duration and type of mode 

that provides a total volume of the activity. There are three assessment tools of physical 

activity. These are behavioural observations, self-reported instruments and motion 

sensors. Each tool has inherent strengths and limitations and its use may be dependent 

on factors such as the population of interest, research aims and the design of study 

(Welk, 2002). But, the cognitive, physiological and biomechanical developments and 

changes that occur during childhood make accurate assessment of physical activity 

among youth problematic (Corder et al., 2008). However, health benefits associated 

with physical activity in children have been measured and some of these included a 

reduction in cardio-vascular risk factors (Katzmarzyk et al., 1999; Karmisholt et al., 

2005); enhanced cardio-respiratory fitness (Merrick et al., 2005); better academic 

performance (Martin, 2006); and improved self-esteem (Ekeland et al., 2005). Although 

there is no conclusive trend data to demonstrate an overall decline in physical activity 

levels (PALs) among children, it remains a globally recognised problem (Dollman et al., 

2005). This is primarily due to many studies showing a decrease in physical activity 

behaviour within different contexts (i.e., active transport, school physical education or 

organised/structured sport) (Sallis JF & Patrick K, 1994; Sallis JF et al., 1994; Roberts I 

et al., 1997; Sallis, 2000; Hands et al., 2004; Janssen et al., 2005; Tremblay & Williams, 

2003; van der Ploeg et al., 2008). Conversely, a recent Australian survey found that 

physical activity participation among adolescents in New South Wales increased 
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between 1985 and 2004 (12% vs. 20%) (Okely et al., 2008). Other Australian data also 

showed that between 2000 and 2006 children‟s participation in organised sport had 

increased by 4% (59% vs. 63%) (ABS, 2006a) with Western Australian (WA) children 

having the highest physical activity participation (66%) outside of school time 

compared to other states (ABS, 2006c). Regardless of the latter, a more recent WA data 

suggests that 76% of school children are insufficiently active to obtain a health benefit 

(Department of Health (WA), 2007). Children‟s participation in sport peaks at about 10 

years of age (ABS, 2006c), however, soon after, a downward trend in PALs occurs as 

they progress into adolescence, particularly among females (Janz et al., 2000; Trost SG 

et al., 2002). Most recent Australian national children‟s physical activity data confirmed 

the previous findings and further showed that the amount of PALs decreased by 

10mins/day with each year of age. The survey also found that 69% of children (9-16 

years) engaged in at least 60 minutes of moderate-to-vigorous activity a day 

(Department of Health and Ageing, 2008) and therefore met the national physical 

activity guidelines (Department of Health and Ageing, 2004).  

 

In addition, opportunistic physical activity such as active transport (i.e. walking or 

cycling to school) by children has declined significantly over the past 10 years (Morris 

et al., 2001; Roberts I et al., 1997). More recently, it was found that half of WA school 

children do not use active transport to get to school (Hands et al., 2004). Despite some 

inconsistent findings, overall, low PALs are regarded as one of the major causative 

factors and a key predictor for overweight and obesity (Fontvielle et al., 1993; Davies, 

1996; Department of Health (WA), 2007; Hands et al., 2004; ABS, 2004).  
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Sedentariness can comprise a variety of activities but the most significant amount of 

children‟s leisure time comes from sitting in front of an electronic screen (Salmon et al., 

2004; Strauss et al., 2001) which requires very little or no effort (i.e. energy equivalent 

to a resting metabolic rate) (Ridley & Olds, 2008). The type of tools that are used to 

measure sedentary behaviour among children are largely derived from the physical 

activity field and involve direct (i.e., accelerometry) and indirect (i.e. pen-and-paper 

questionnaires) measures with the latter being more commonly used in large population 

studies (Reilly et al., 2008; Corder et al., 2008). To date, there are very few valid and 

reliable measures (i.e., questionnaires) of sedentary behaviour (Marshall et al., 2003) 

particularly focusing on electronic media use that are available for adoption (Hardy et 

al., 2007; Ridley et al., 2006). Most studies investigating electronic-based sedentary 

behaviour develop their instrument and in general use TV viewing (only) as the primary 

measure and limit their results by not providing psychometric data to strengthen and 

support study results (Bryant et al., 2007a).   

 

Paediatric recommendations propose that children should not engage in more than two 

hours a day in screen-based activities for entertainment during daylight hours 

(Department of Health and Ageing, 2004; American Academy of Pediatrics Committee 

on Public Education, 2001). However, outside of school time, the most common leisure 

activity for children includes watching TV, videos or DVDs (97%) followed by 

homework (83%), reading for pleasure (74%) and then bike riding (68%) (ABS, 2006a). 

The majority of children exceed the electronic media use guidelines (Hands et al., 2004; 

Salmon et al., 2004; Songul-Yalcin et al., 2002; Hardy et al., 2006a), and most screen-

based behaviour increases with age (ABS, 2004; ABS, 2006a; Hands et al., 2004). In 
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general, boys spend more time than girls in electronic-based activities, in particular 

video gaming (Salmon et al., 2004; Marshall et al., 2006; Hardy et al., 2006a). 

 

Sedentary behaviour in particular electronic media use, is an important behaviour to 

investigate since its duration, frequency and the type of activity performed may have an 

influence on physical activity and body composition (Patrick et al., 2004b; Ludwig & 

Gortmaker, 2004; Hancox et al., 2004; Salmon et al., 2005a). Although a meta-analysis 

focusing on the relationship between TV viewing (only) and overweight/obesity found 

these associations to have little clinical value (Marshall et al., 2004), there sheer volume 

of time spent on various electronic  mediums collectively by children is a cause for 

concern from an overall  health and well-being perspective. Studies have shown 

associations between children‟s media use and many negative health outcomes 

including depression (Primack et al., 2009), poor sleeping patterns (Bulck, 2004; 

Johnson et al., 2004), attention problems (Johnson et al., 2007), poor cognitive 

development (Zimmerman & Christakis, 2005), poor school performance (Hancox et 

al., 2005), and aggression (Huesmann et al., 2003; Robinson et al., 2001). Many other 

studies have demonstrated a link between children‟s electronic media use in particular, 

TV viewing and overweight/obesity (Eisenmann et al., 2002; Jordan & Robinson, 2008; 

Saelens, 2003a; Dietz & Gortmaker, 1985; Gortmaker et al., 1996; Lioret et al., 2007; 

Patrick et al., 2004a; Crespo et al., 2001; Lowry et al., 2002; Grund et al., 2001; 

Andersen et al., 1998; Salmon et al., 2006a). Consequently, risk factors for 

cardiovascular disease such as elevated blood pressure (Wells et al., 2008) and raised 

blood lipids (Daniels et al., 2005; Kronenberg et al., 2000) have been observed among 

children. However, more specifically, in the US, studies have found that children who 

watch four or more hours of television (28 hours or more per week) have increased BMI 

than their counterparts who watch less than two hours per day (14 hours or less per 



 

 18 

week) (Gortmaker et al., 1996; Andersen et al., 1998). In Australia, a study found that 

children who watch 20 hours of television or more per week (about 2 hours and 51 

minutes per day) are more likely to be overweight as opposed to children who watch 

less television (Wake et al., 2003). Since then, other Australian studies have found 

similar results (Salmon et al., 2004; Salmon et al., 2006a; Spinks et al., 2007). All of 

these findings are consistent with international cross-sectional data from over 20 

countries which observed a positive association between children‟s overweight and 

television viewing time (Janssen et al., 2005).   

 

 

Determinants of sedentary behaviour in children can also be linked to a number of 

family and home related factors including family dietary habits (Serra-Majem et al., 

2002), family structure (Bagley et al., 2006), access to electronic equipment (Gorely et 

al., 2004; Salmon et al., 2004); co-viewing and gaming (Hardy et al., 2006b; Salmon et 

al., 2005a) and socio-economic status (SES) (Wang & Zhang, 2006; Salmon et al., 

2006a). There is an inverse relationship between SES and television viewing (Serra-

Majem et al., 2002). Children from families who routinely watch television during 

meals tend to eat fewer fruits and vegetables and more high-density take away foods 

than children who come from families where television watching and eating are separate 

activities (Coon et al., 2001; Salmon et al., 2006a). Aspects of the family social 

environment are also likely to contribute to children‟s sedentary time as children‟s 

television viewing was found to be correlated with their parents‟ and siblings‟ television 

watching habits (Songul-Yalcin et al., 2002). Therefore, parents and siblings can be 

powerful role models for children, influencing their behaviours including television 

viewing and other electronic media use. Similarly, the home physical electronic 

environment is also a powerful influence on sedentary behaviour. Technological 
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advances and multimedia platforms for information (i.e., online services), 

communication (i.e., mobile phones) and entertainment (i.e., DVDs and computer 

games) are rapidly evolving, making electronic devices more affordable and thus, its 

usage more prevalent (Australian Film Comission, 2005; ABS, 2006b). Electronic 

media in most households has a strong presence with almost all Australian homes 

owning a television (TV) set and 67% of all homes having two or more sets with free-

to-air TV viewing being a very popular leisure activity (Australian Film Comission, 

2005). Children who have television sets in their bedroom are more likely to view TV in 

their bedroom (van Zutphen et al., 2007; Salmon et al., 2004; Saelens et al., 2002; 

Gorely et al., 2004). Similarly, children who have video games in the bedroom tend to 

spend more time video gaming in the bedroom (Salmon et al., 2004; Gorely et al., 

2004). 

 

Pay TV is also gaining prominence in homes as it penetrated approximately one third of 

national households in 2007 (Peters, 2007). Recently, it was found that expenditure on 

screen-based recreational items (i.e., TV, videos, DVDs, pay TV and hire of media and 

equipment) is greater than on active recreation equipment (i.e., sport equipment) and 

services (i.e., sport/recreation fees) among most Australian families (Aitken et al., 

2008).  

 

Over the past decade an increasing interest in environmental determinants of physical 

activity (Larsen -Gordon P et al., 2000) have led to the contribution of the built 

environment (i.e., street connectivity; neighbourhood safety; playground characteristics) 

and settings such as school and home as other possible causes for overweight and 

obesity in children (Lumeng et al., 2006; Grafova, 2008; Sallis JF et al., 2001).  
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Correlates of the home environment in particular, in relation to sedentary behaviour, 

have emerged as a significant contributing factor to the energy imbalance problem 

(Saelens et al., 2002; Salmon et al., 2005a; Hardy et al., 2006b; Gorely et al., 2004). 

Overall, all of these family components have a major role in influencing children‟s 

television viewing behaviour and other electronic media use on a daily basis. Children 

spend a significant amount of their discretionary time being sedentary in front of 

screens at home. Therefore, it appears that the family home is an important setting for 

the development of electronic-based sedentary behaviour and thus, it is likely to have 

the greatest influence on children‟s screen-time and the type of sedentary behaviour 

practiced.  

 

 

Childhood overweight and obesity is a major public health issue with multiple 

contributing factors, none of which can alone be responsible for such significant upward 

shifts in the prevalence of overweight/obesity across the globe and populations. 

Lifestyle factors accredited to poor diet, physical inactivity and sedentary behaviour 

appear to be the key behavioural components which are largely responsible for this 

escalating problem among youth (Janssen et al., 2005; Trost et al., 2001), and are 

modifiable behavioural risk factors. While diet and physical activity have traditionally 

received much attention in the past, studies linking sedentary behaviour to 

overweight/obesity are relatively new. Evidence linking sedentary behaviour in the form 

of electronic media use and in particular, TV viewing to adiposity is growing, but the 

type and the extent of this behaviour especially in a specific-context like family home 

are not fully explored. The home environment plays an important role in the 

development as well as the prevention and treatment of childhood overweight and 

obesity (NHMRC, 2003b; Batch & Baur, 2005). Little is know about the family home 
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environment and the variety of influences that may interplay and impact on children‟s 

sedentary behaviour especially screen-based leisure on a daily basis. The principles of 

dietary habits and physical activity start early in life and typically stem from the family 

home environment within which sedentary practices are likely to be embedded. 

Currently, there is limited research that specifically examines children‟s sedentary 

behaviour and takes into account most commonly used forms of electronic mediums 

and not just TV viewing in the home setting. This type of investigation can  facilitate a 

better understanding of the family home correlates, thus, providing information about 

possible pathways for behaviour change and the development of strategies which may 

eliminate, reduce or discourage sedentary behaviour like electronic media use in an 

effort to decrease childhood overweight/obesity. Reducing sedentary behaviour, in 

particular among overweight/obese children may not only be effective for their weight 

management but also for increasing their physical activity (NHMRC, 2003b).  

 

 

The aim of this research was to conduct a descriptive study in order to explore and 

identify factors that may influence electronic-based sedentary behaviour within the 

family home environment among children aged 11-12 years. This study also examined 

children‟s electronic media use in the home setting with a view to making 

recommendations that can facilitate the development of health promotion intervention 

strategies aimed to modify electronic-based sedentary behaviour and encourage physical 

activity. 

 

The specific aims of this study were; 

1) To describe children‟s leisure time, particularly time spent with electronic 

 media. 
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2) To explore children and parents perceptions about electronic-based sedentary 

 behaviour. 

3) To determine the prevalence of children‟s electronic-media use at home. 

4) To examine the influence of individual, family social and home physical factors 

 associated with different levels of electronic media use by children.  

 

 

This study adopted a sequential exploratory mixed methods research approach using a 

mixture of qualitative and quantitative methodologies (see Figure 1.1). This type of 

design is based on the premise of exploring a topic for which there is no widely 

available instrument; the variables are not fully known and there is limited evidence of a 

guiding framework or a theory that can be applied to the issue of interest. In addition, it 

is appropriate to use this type of design in order to fully explore the (social) 

phenomenon of electronic-based sedentary behaviour among children and subsequently 

measure its prevalence (Creswell & Plano Clark, 2007). The strength of combining 

these two types of research methods allows for a richer understanding of the problem 

under investigation through the connection of both types of data, and the potential to 

confirm priori results, thus, making the overall study results more reliable (Morse, 

2003).
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Figure 1.1 A mixed methods study design: qualitative followed 

by a quantitative approach. 

 

 

 

 

The first phase of the study involved a qualitative inquiry. Utilising family home 

interviews and focus group discussions (with parents and children separately) conducted 

at schools, this part of the study focused on exploring issues around children‟s 

electronic-based sedentary behaviour, their daily practices around electronic media, and 

their general attitudes and opinions around this topic. The strengths of this component 

attempted to understand the elements around sedentary behaviour in children and the 

setting (i.e., the family home) in which children interact on a daily basis and how 

electronic media fits into their lives. A semi-structured interview schedule was used to 

elicit responses on a range of issues, behaviours and perceptions about children‟s 

sedentary behaviour, in particular their electronic media use (see Appendix V). A brief 

post-interview self-completing questionnaire were administered to provide information 
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on children‟s electronic media use, and their preferences for different types of leisure 

activities as well as general demographics (see Appendix VI). 

 

 

In the second phase of this study (the quantitative component), the information gathered 

was used to facilitate the development of a survey to measure factors that may be 

associated with children‟s EM use outside school hours. The aim of the survey was to 

confirm the qualitative findings, and further enhance the knowledge base about 

electronic-based sedentary behaviour, as well as strengthen the evidence base for 

making recommendations regarding the development of intervention strategies to 

reduce children‟s electronic-media use. 

 

The initial stage of the quantitative component involved the development of a new 

instrument to measure children‟s electronic-media use and its influencing factors, and 

the piloting and reliability testing of the survey instrument. The survey was 

administered to 11-12 year old children during school hours. The self-completed 

questionnaire collected information about a variety of sedentary activities (i.e., TV 

viewing, computer and console game playing) children usually performed on a typical 

school and weekend day. Relative PA participation outside of school hours was also 

asked. A range of home social (i.e., use of electronic media during meal times) and 

physical environment (i.e., the number and type of electronic devices at home) items 

were sought in the questionnaire (see Appendix VII). 

 

Anthropometric data was also collected to determine children‟s weight and adiposity 

status. Level I (ISAK- International Society for the Advancement of Kinanthropometry) 

accredited technicians (Marfell-Jones et al., 2006; Gore et al., 1998) measured 
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participants height, weight, waist and hip girths as well as four skinfolds to determine 

weight status and adiposity levels. The use of accredited technicians ensured that the 

anthropometric data was collected and recorded with adequate precision and accuracy. 

 

 

Ethics approval for the study including all data collection phases was previously 

obtained from The University of Western Australia (UWA) Human Ethics Committee 

under the banner of the Youth on the Go Project. Upon data entry (i.e., focus group and 

family home interviews transcripts; children‟s anthropometric measurements and survey 

information), all personal data were de-identified and kept in a database on a computer 

that was password protected to uphold confidentiality and anonymity. Hard copies of 

completed questionnaires and recorded anthropometric data were kept in locked 

cabinets in a lockable office. All documents, reports, manuscripts, posters and 

presentations that emerged from this research included only aggregated data. Active 

consent was sought from all parties involved in the recruitment (i.e., primary school 

principals) of participants. Active consent was also collected from parents and children 

who participated in each phase of this study. 

 

 

In understanding children‟s leisure activity, sedentary pursuits in particular, screen-

based media use is an extension of that dimension. This area of interest is gaining 

greater prominence in the literature as more research attempts to investigate the extent 

of contributing factors of overweight and obesity more broadly and within different 

contexts. Children‟s sedentary behaviour is complex and not well-understood area of 

paediatric population health. Together with the soaring rates of childhood 
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overweight/obesity, electronic media use is a significant behaviour to investigate and a 

modifiable risk factor for overweight/obesity (Agras & Mascola, 2005). 

 

Electronic media use, in particular for leisure entertainment is largely practiced 

everyday within the home environment. Thus, the focus on the home-context is 

pertinent. However, the paucity of literature that is specific to children‟s electronic-

based sedentary behaviour at home limits the current understanding about factors that 

may influence this behaviour. Consequently, this limits the ability to develop strategies 

that are likely to be effective at curbing and/or preventing the widespread use and high 

levels of engagement with electronic media among children. Therefore, identifying the 

type and the extent of influencing and modifiable factors that impact on children‟s 

screen-time at home is paramount for future intervention research.  

 

This research used qualitative and quantitative methods to study electronic-based 

sedentary behaviour among children at home and to better understand the correlates of 

electronic media use within the family home setting. A qualitative inquiry provides a 

richer insight into exploring and identifying individual perceptions and beliefs as 

opposed to quantitative methods. More importantly, it can assist with in-depth 

information about how electronic media fits into children‟s lives and how it is perceived 

among households holds further merit in better understanding this behaviour as much as 

it provides future directions for specific preventative solutions. In addition, parents are 

central to the overall acquisition of EM equipment at home. Thus, parental involvement 

during the qualitative phase (Phase 1) was a pertinent element of this study, as it added 

strength to further understanding the (social) phenomenon and its problem. 

Parents/carers are also likely to be significant role models, thus, influential advocates 
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and/or agents of behaviour change for modifying children‟s electronic-media use, 

therefore, understanding the extent of this influence is integral to this research area. 

 

The quantitative phase of this study (Phase 2) not only measured the prevalence of 

children‟s (total) electronic media use and adiposity levels but it also investigated three 

important influences of sedentary behaviour in children (i.e., individual, family social 

and the physical home factors). Of these influences, a large number of putative factors 

are likely to impact on children‟s electronic-based sedentary behaviour and their overall 

screen-time. Identifying the influencing factors that may operate at the home level will 

provide specific information on which or the type of prevention strategies and 

treatments that can be devised. In addition, the ways in which electronic-based 

sedentary behaviour occurs at home among certain group of children (i.e., who may 

engage with electronic media excessively) compared with others (i.e., who may use 

electronic-media less frequently) so far is not well known. In particular, understanding 

these children‟s characteristics and the level of influences on their electronic behaviour 

at home is required. So far, there is only little evidence of this.  

 

Overall, the results of this study will contribute to the currently existing body of 

scientific evidence and inform the development of intervention strategies that may 

influence children‟s sedentary and physical activity, and potentially, facilitate a 

supportive family home environment that is conducive to a behaviour change. 

„Reducing sedentary behaviours is an adjunct in the treatment of paediatric obesity‟ 

(Epstein et al., 2000a), p. 221), and attempting to „change behaviour to prevent weight 

gain is easier than treating obesity once established‟ (Reilly et al., 2004), p.212).  
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This Masters thesis contains five chapters of which one has been published and another 

is under consideration for publication in peer-review scientific journals (Chapters 3 and 

4). This first chapter of the thesis provides an overview of the health problem of 

childhood overweight and obesity, its health and economic consequences and highlights 

the role of electronic-based sedentary behaviour as an important contributor to 

overweight and obesity. It also outlines this study‟s aims; highlights the research design 

with a brief overview of methods; and, considered ethical issues as well as the 

significance of this study. Chapter two provides a review of the literature that 

specifically focuses on children‟s sedentary behaviour in the form of electronic media 

use and its relationship with overweight/obesity. It also draws on international and 

Australian research studies including intervention research to explore a host of 

influencing factors, including individual, family social and physical home 

characteristics that may be associated with children‟s sedentary behaviour. A section on 

the application of ecological and psycho-behavioural theories that may assist in 

explaining sedentary behaviour is also included in this chapter. 

 

The two results chapters (i.e., Chapters 3 and 4) were written and structured as 

manuscripts (i.e., title page, abstract, introduction, methods, results, and discussion) in 

accordance with the guidelines required by individual journals. Chapters 3 and 4 are 

results chapters, one from each phase (i.e., Qualitative and Quantitative) of this study. 

The contents of Chapter 3 were published in Health Education Research (Granich et al., 

2008) and refers to the qualitative component of this thesis that focuses on exploring the 

family home environment‟s influences on children‟s electronic media use. Chapter 4 

presents quantitative results that describe the prevalence of electronic media use among 

this study‟s sample of 11-12 year old children and the different type of influencing 
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factors (individual characteristics, family social and home physical) that operate within 

the family home setting and can influence children‟s overall screen-time. The content of 

Chapter 4 is under review in the Journal of Physical Activity and Health. The final 

chapter (Chapter 5) contains an overall discussion for this thesis. It integrates the results 

generated by the two types of research approaches and discusses key findings in light of 

existing evidence. The implications of the results for research and practice, study 

limitations, conclusions and recommendations for developing strategies to decrease 

sedentary behaviour at home in children are specified. 
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This chapter presents a literature review of the empirical research pertaining to 

sedentary behaviour (in particular electronic media use) among youth. Its relationship 

with physical inactivity and overweight/obesity over the past two decades is examined, 

as well as the plausible pathways by which sedentary behaviour (i.e., TV viewing) may 

contribute to overweight and obesity in youth. The primary focus of this chapter is on 

the range of (in particular modifiable) influencing factors (i.e., individual, social and 

physical) that impact on youths‟ electronic-based sedentary behaviour within the family 

home context – an environment where most children‟s and adolescents sedentary 

behaviour occurs (Hardy et al., 2006b; Rideout et al., 2005).  

 

The majority of the research referenced includes various ages of youth (i.e., children 

and adolescents) with the main focus on the 8-15 years old age group. This age 

reference is based on the transitionary and rapid psycho-social and physical 

development of youth (Sturdevant & Spear, 2002). In particular, the pre-adolescent 

period is where most children are becoming more independent and discerning about 

what they watch, how they watch, with whom they watch, what type of electronic 

mediums they use and the amount of time they spend viewing/playing with these 

devices. It is also a time period where electronic media use increases significantly 

(Hesketh et al., 2007b; Rideout et al., 2005; Kristjansdottir & Vilhjalmsson, 2001; 

Booth et al., 2006; Hands et al., 2004). Similarly, the transition period from primary 

(elementary) school to high school is often associated with changes in peer and social 

circles, during which time the extent of influence by significant others (i.e., family and 

friends) on various health and risk behaviours can determine the type of leisure 

activities youth prefer and engage in (Physical Activity and Health Alliance, 2007). The 
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contribution of theoretical approaches that may assist in explaining sedentary behaviour 

and the associated influences is presented with supporting evidence from a range of 

studies that have adopted some of these approaches in an attempt to better understand 

sedentary and/or active behaviour, and better facilitate the development of intervention 

strategies and its associated behaviour change program materials.  

 

The literature reviewed here includes peer-review primary research articles, review 

articles and reports on childhood overweight and obesity, physical inactivity and 

sedentary behaviour.  Strategies to decrease sedentary behaviour and promote physical 

activity or alternative leisure pursuits with a view to prevent and/or decrease 

overweight/obesity are mentioned. Evidence for the effectiveness of some of these 

strategies is highlighted. Finally, a summary of the chapter and gaps in the current 

literature base, particularly regarding correlates of electronic-based sedentary behaviour 

are outlined.  

 

 

 

Children‟s engagement in sedentary activities such as reading, sitting and talking, 

and/or playing with toys/board games are popular leisure past-times. However, the most 

prevalent of all leisure pursuits is electronic media use or screen-time (Hardy et al., 

2006c; Rideout et al., 2005; Salmon et al., 2004; Gorely et al., 2007b). Children are 

spending a significant proportion of their leisure time in front of screens and watching 

TV starts in infancy. The median age when young children get introduced to regular TV 

viewing is usually at 9 months (Zimmerman et al., 2007). On average, children aged 6 

months to 3 years spent an hour a day watching TV and almost another hour (47min) 

using computers and video games (Rideout et al., 2003).  Longitudinal data from the US 
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showed that 35% of children aged 0-3 years watch more than 2 hours of TV per day. 

Those who watched more than two hours a day at the age of 2 were almost three times 

(OR:2.7, 95%CI: 1.8-3.9) more likely to watch more than two hours a day at the age of 

6 (Certain & Kahn, 2002). A typical US adolescent spends approximately six hours a 

day engaged with electronic media. This includes nearly fours hours (3h:51mins) of TV 

viewing (including, videos and DVDs), an hour on the computer (online), another hour 

(0:49mins) playing video games and the remaining time (1h:44mins) listening to music 

(Rideout et al., 2005).  

 

In Australia, children aged 9-13 years, on average spent 214mins a day (3h:34mins) in 

total screen-time, of which 153mins (2h:33mins) was in front of TV, 38mins playing 

video games and 22 mins with a computer (Department of Health and Ageing, 2008).  

In general, girls spend less time in front of electronic screens than boys (Department of 

Health and Ageing, 2008; Olds et al., 2006; Brodersen et al., 2007; Hardy et al., 2006a) 

but most children from the developed world (Rideout et al., 2005; Janssen et al., 2005; 

Norman et al., 2005; Andersen et al., 1998) such as Australia (Hands et al., 2004; 

Salmon et al., 2004; Hardy et al., 2006c; Wake et al., 2003) spend more than two hours 

a day engaged with total electronic media and exceed the paediatric recommendations 

for media use (Department of Health and Ageing, 2004; American Academy of 

Pediatrics Committee on Public Education, 2001). Recently in Australia it was found 

that more than two thirds of children aged 9-16 years did not adhere to these guidelines 

(Department of Health and Ageing, 2008). Similar estimates have been found in other 

developed countries (Marshall et al., 2006; Arluk et al., 2003a; Stettler et al., 2004; 

Brodersen et al., 2007). Regional comparisons showed that among rural children in 

particular boys, prevalence of electronic media was higher than their metropolitan 

counterparts (Hardy et al., 2006a).  
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Electronic media use among children usually peaks between the ages of 12-14 years 

especially among boys but a small decline in its use occurs around the age of 16 years 

among all youth (Department of Health and Ageing, 2008; Brodersen et al., 2007).  

There is some gender difference in the way children mix and use electronic media. 

Television viewing occupies the largest component of screen-time for all children 

(Salmon et al., 2004; Hands et al., 2004). However, among girls this is followed by 

computer use and then videogame playing whereas for boys, video gaming comes 

second and third is computer use (Department of Health and Ageing, 2008). Although 

there is limited research on just computer use and the type of activity youth engage in 

whilst using this medium, a study found that after doing homework, computers are 

commonly used for means of interpersonal communication (i.e., use of emails and 

participation in chat rooms) among adolescents, especially girls (Subrahmanyam et al., 

2001). 

 

 

In the US, between 1986 and 1990, the proportion of children who spent at least five 

hours a day watching TV rose from 15% to 30% (Gortmaker et al., 1996) whilst 

European data from seven countries demonstrated that between 1986 and 1998 the 

proportion of children who watched four hours of TV a day was relatively stable 

(Samdal et al., 2006).  There is very little trend data for TV viewing or electronic media 

use among Australian children. So far, comparison of data from the 1960‟s and 2003 

showed that there has been a slight decrease in the amount of time children spent 

watching TV (-33mins) but an increase in computer/electronic games (+39mins), 

demonstrating a shift in the type of mediums used but little change (+6mins) in the total 

daily amount of time spent with electronic media (TV/videos and computer games) 
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(Carter, 2005). This is consistent with studies from other countries (Biddle et al., 2004a; 

Biddle et al., 2004b; Marshall et al., 2006). A recent prospective Australian study found 

duration of TV viewing increased with age but over time, TV viewing was stable. Total 

electronic media time (including TV viewing, electronic games and computer use) also 

increased substantially with age and over the course of the study, particularly among 

boys (Hesketh et al., 2007b). These findings suggest that total electronic media use not 

only increases with age (Kristjansdottir & Vilhjalmsson, 2001; Department of Health 

and Ageing, 2008) but also tracks moderately from middle childhood to pre-

adolescence (Hesketh et al., 2007b).  It has also been observed that as adolescents get 

older, computer use in particular, takes precedence over TV viewing and video gaming 

(Department of Health and Ageing, 2008). Secular trends in sedentary behaviour during 

early to mid-adolescence showed that between 1999-2004 computer use increased 

dramatically among both, females (from 9hrs to 11hrs per week) and males (from 10hrs 

to 15hrs per week) (Nelson et al., 2006). Other data suggests that individuals who 

maybe considered as heavy users of electronic media (i.e., significantly exceed the 

recommendations of two hours or less a day) during childhood are very likely to remain 

so during adolescence (Marshall et al., 2006).  

 

Above all, it appears that total media time is the most accurate measure of electronic-

based sedentary behaviour among children rather than just TV viewing (Christakis et 

al., 2004). Thus, among some literature it is likely that TV viewing alone has been 

spuriously implicated with childhood overweight/obesity (Biddle, 2007; Rey-López et 

al., 2008; Salmon et al., 2008b; Biddle et al., 2004b).  
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The after school period appears to be a very common time of the day where significant 

media use occurs among all adolescents with screen-time usually peaking around 8pm 

(Department of Health and Ageing, 2008). During weekends and school holiday times 

electronic media use increases significantly (Olds et al., 2006) with video gaming 

increasing two-fold compared with other electronic mediums (Department of Health and 

Ageing, 2008) and where most gamers are males (80%) compared to females (20%) 

(Cummings & Vandewater, 2007).  

 

 

There is a considerable body of evidence that demonstrates an association between TV 

viewing and overweight/obesity in youth. The majority of this data is cross-sectional. In 

the 1980‟s, one of the pioneering descriptive studies examining this relationship showed 

a significant dose-response relationship, where the prevalence of obesity increased by 

2% for each hour of TV viewed by 12-17 year old adolescents (Dietz & Gortmaker, 

1985). Strengthening the evidence for this relationship Gortmaker and colleagues 

conducted longitudinal analyses and found that TV viewing was not only associated 

with an increased incidence of obesity in 6 and 17 year olds but that the incidence rate 

of obesity rose by 1.3% for each additional hour of TV viewing per day between 1963 

and 1980 (Gortmaker et al., 1990). Others during the 1990‟s predominantly showed 

similar results with the odds of overweight/obesity among children rising with increased 

hours of TV viewing (Hernandez et al., 1999; Gortmaker et al., 1996; Armstrong et al., 

1998), although one study showed a weak association (Robinson et al., 1993). More 

recently, the results of a meta-analysis gave rise to a level of uncertainty regarding these 

relationships. This study was based on 52 independent samples and concluded that the 
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effect size was so small (0.066, 95%CI: 0.056-0.078) it had very little clinical relevance 

(Marshall et al., 2004).  

 

Empirical research addressing the relationship between TV viewing and adiposity has 

since continued (Spinks et al., 2007; Hesketh et al., 2007b; Hancox et al., 2004; 

Dennison & Edmunds, 2008; Salmon et al., 2006a; Ortega et al., 2007; Viner & Cole, 

2005; Davison et al., 2006; Dollman & Ridley, 2006; Jago et al., 2005; Parsons et al., 

2007; Carvalhal & Padez, 2007; Kautiainen et al., 2005; Zoeller, 2008). Intervention 

research aimed at reducing electronic media use or more commonly TV viewing 

showed a decrease in children‟s BMI and adiposity (Robinson, 1999; Gortmaker et al., 

1999a; Gortmaker et al., 1999c; DeMattia et al., 2007). Several longitudinal studies 

have also been conducted. A four year prospective study found that children who 

watched TV for more than two hours a day had five times higher odds of being 

overweight at the age of 11 years compared to those that watched less (Davison et al., 

2006). Another prospective study found that time spent watching TV was a significant 

predictor of overweight and high BMI in childhood, in particular for girls (Hancox & 

Poulton, 2006). But, only few longitudinal studies have shown that TV viewing during 

childhood and adolescence is linked to adult overweight/obesity (Hancox et al., 2004; 

Viner & Cole, 2005; Viner & Cole, 2006). An Australian study showed that total 

electronic media use is positively associated with BMI cross-sectionally and  

longitudinally over three years (Hesketh et al., 2007b). 

 

Other indices of adiposity among children such as skin-fold thickness and waist girths 

have also been associated with watching TV for more than two hours a day (Dollman & 

Ridley, 2006). A prospective study found a significant difference of 29.7mm in the 

mean sum of skinfolds of children aged 11 years who watched more than three hours of 
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TV per day. This study concluded that TV viewing was an independent predictor of 

change in children‟s BMI, triceps, and sum of five skinfolds over time (Proctor et al., 

2003). Similar findings among younger children have also been reported (Jago et al., 

2005; Danner, 2008). Furthermore, both, cross-sectional and longitudinal data has 

shown that girls who exceeded electronic media use recommendations at 7, 9 and 11 

years of age were 13 times more likely to be overweight at the age of 11 and were 

almost five times more likely to have a high percent body fat when 11 years old 

(Davison et al., 2006). Moreover, children who were classified as obese and watched 

TV for more than four hours a day had a threefold increase in the odds of being 

hypertensive than those that watched TV for less than two hours a day (Pardee et al., 

2007). A longitudinal British study concluded that frequent TV viewing at ages 11, 16 

and 23 was associated with higher BMI and a greater waist-to-hip ratio at 45 years 

(Parsons et al., 2007). 

 

It has been observed that outside of TV viewing, other electronic media forms in 

relation to overweight/obesity are not widely studied. Of the few studies that 

investigated other mediums, significant amounts of time spent in computer use (Utter et 

al., 2003) and with electronic games (Carvalhal & Padez, 2007; Kautiainen et al., 2005) 

has been shown to be positively associated with children‟s BMI. But, a large cross-

sectional Australian study found no relationship between video gaming/computer use 

and children‟s weight status and only a weak association between TV viewing and BMI 

(Wake et al., 2003). This finding is supported by a more recent Australian study (Burke 

et al., 2006). 

 

Overall, reviews of studies focusing on sedentary behaviour and overweight in youth 

have mostly showed statistically significant positive associations (Saelens, 2003b). 
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More recently this was further supported by a cross-sectional analysis from 22 countries 

showing a high risk gradient of overweight in children with high amounts of TV 

viewing (Janssen et al., 2005). Although some take the opposite view and suggest only a 

weak relationship (Marshall et al., 2004; Biddle et al., 2004a). 

 

Overall, there is consistent evidence for a positive association between electronic media 

use, particularly TV viewing and overweight/obesity in children. However, studies that 

include other forms of electronic media use such as computer use and video games are 

not common. It has been suggested that measurements used by some studies to assess 

electronic media use, in particular TV viewing are questionable as very few report the 

psychometric properties of the instruments used, and this has implications for the 

validity of the results (Bryant et al., 2007b). In general, the reliance on cross-sectional 

data is limited by its nature and coupled by the inconsistent use of classification systems 

for childhood overweight/obesity, makes comparison across studies difficult (Johnson-

Taylor & Everhart, 2006).  

 

 

Current physical activity recommendations for youth state that children and adolescents 

should be involved in moderate-to-vigorous physical activity (MVPA) for at least 

60mins/day (Department of Health and Ageing, 2004; Strong et al., 2005; Janssen, 

2007). Studies using objective measures (i.e., accelerometers) have found that a 

significant proportion of youth meet these requirements during the day (Riddoch et al., 

2004; Trost et al., 2002; Dencker et al., 2005) particularly sport days (Wickel & 

Eisenmann, 2007). However, other studies using accelerometry (Nader et al., 2008) or 

self-reported measures have found that many young people still fall short of meeting 
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these guidelines (Tammelin et al., 2007; Booth et al., 2006; Eisenmann et al., 2004b). A 

longitudinal study calculated that on average, girls crossed below the recommended 

60mins/day of MVPA at about 12.85 years and for boys at approximately 14.05 years 

(Nader et al., 2008). Age-related declines continue in early adulthood (Nelson et al., 

2005). Based on these recommendations, current Australian estimates suggest that 

approximately one-third of youth are insufficiently active (Department of Health and 

Ageing, 2008). Despite an age-related decline in physical activity during childhood and 

adolescence that is more prominent among girls than boys, a recent longitudinal study 

found that in general, physical activity levels are relatively stable across a lifespan 

(Friedman et al., 2008).  

 

Recently, a large cross-sectional study from the US found that among boys who 

engaged in high amounts of TV and low levels of moderate intensity physical activity 

had a 49% increase in the odds of being overweight. For girls, the chances of being 

overweight increased significantly in a risk-gradient manner across all levels of physical 

activity with the highest odds of being overweight (OR=3.11; 95%CI, 2.17-4.46) for 

high amounts of TV and low levels of vigorous physical activity (Eisenmann et al., 

2008).  

 

While some descriptive studies examining the relationship between electronic-based 

sedentary behaviour and physical inactivity on overweight/obesity have found no 

significant associations (Laurson et al., 2008; Robinson et al., 1993; McMurray et al., 

2000), others have found consequential evidence. A recent study found a dose-response 

relationship between total electronic media use (TV, computer and video games) and 

the risk of cardio-metabolic syndrome in adolescents independent of physical activity 

(Mark & Janssen, 2008). Similarly, another study found that among youth, cardio-
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respiratory fitness was inversely related to waist circumference and BMI, and this 

association was independent of sedentary or physical activity, with sedentary activity 

explaining on average, 14% of the variance in central adiposity as measured by waist 

circumference (Ortega et al., 2007). In a study that objectively measured physical 

activity levels using accelerometry, fat mass and percentage fat were positively and 

moderately correlated with time spent in sedentary activity especially among girls 

(Trueth et al., 2005). 

 

A five year longitudinal study examining trends in physical activity and sedentary 

behaviour (TV viewing and video gaming) not only observed a decline in physical 

activity among 11-12 and 15-16 year olds but also a steep increase in sedentary 

behaviour particularly among boys, and a more significant decrease in vigorous 

physical activity in girls (Brodersen et al., 2007). As these type of behaviours are 

broadly established by early adolescence, it is likely that they may have a lasing effect 

on adiposity risk. In further support of this notion another large longitudinal study 

examining changes in the level of physical activity over a one-year period and its impact 

on adiposity revealed that an increase in electronic-based sedentary activities and a 

decrease in physical activity was positively associated with an increase in BMI, 

particularly among girls. This effect appeared to be even stronger among children who 

were already overweight (Berkey et al., 2003).  

 

Findings from intervention research linking electronic media use with physical 

(in)activity on children‟s weight and adiposity levels are also evident. Most of these 

studies showed that influencing both behaviours (sedentary and inactive) can result in 

improved cardio-respiratory fitness (Eliakim et al., 2002), increased physical activity 

level (Gortmaker et al., 1999a) and a reduction in BMI (Robinson, 1999; Berkey et al., 
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2003; Salmon et al., 2008a; Gortmaker et al., 1999c).  Therefore, reducing children‟s 

time spent in front of electronic screens and enhance physical activity is a favourable 

strategy to reduce overweight.  

 

Despite few studies showing no relationship, in general, there is good support for the 

combined influence of electronic-based sedentary behaviour and physical inactivity on 

overweight and obesity in children, with several studies showing independent 

associations between physical activity and electronic media use (especially TV viewing) 

on the risk of overweight in children.  

 

 

The mechanism by which sedentary behaviour in the form of electronic media use 

contributes to overweight and obesity in children is not well understood.  There are 

some hypotheses regarding these mechanisms each with some empirical support. 

 

 

The „displacement hypothesis‟ suggests that individuals who spend significant amounts 

of their daily leisure time being sedentary (i.e., in front of screens requiring only small 

amounts of energy) may have little time to perform physical activity and therefore fail 

to expend significant amounts of energy (Mutz et al., 1993). In this view, time spent in 

sedentary behaviour competes with other leisure activities including physical activity 

(DuRant et al., 1994; Buchowski & Sun, 1996). However, several studies have shown 

that sedentary behaviour and physical activity are independent behaviours and can co-

exist, with children having time for both types of activities during the day (Granich et 



 

42 

al., 2008; Biddle et al., 2004a; Ekelund et al., 2006; Salmon et al., 2004; Marshall et al., 

2002; Atkin et al., 2008; Biddle et al., 2004b) especially during the after-school period.  

This time of the day has been observed as a critical and an opportunistic time when 

children and adolescents engage with electronic media but also spend time in organized 

and unstructured physical activity (Atkin et al., 2008). Further support of this is from 

longitudinal analysis from seven European countries revealed a very weak association 

(r=0.07) between TV viewing and physical activity concluding that both TV viewing 

and physical activity patterns are relatively stable over time (Samdal et al., 2006).  

 

Marshall and colleagues also showed that boys who exceeded the recommended 

guidelines of ≤2h/day also engaged in higher than the average amount of physical 

activity (Marshall et al., 2002). More recently, an Australian cross-sectional study using 

self-reported and objectively measured physical activity data, found positive 

associations between children‟s low physical activity levels and electronic media 

(particularly TV viewing) (Salmon et al., 2005a).  Similarly, Olds and others (Olds et 

al., 2006) found that children who maintained low levels of physical activity were four 

times more likely to spend more than five hours per day (>300mins/day) in screen-

based activities. Therefore, a potential explanation is that sedentary and physical 

behaviours are usually performed at different times of the day (Biddle et al., 2004b) and 

although the two behaviours co-exist, the extent of physical activity performed by 

children can vary and may be dependent on their level of electronic media use. 

 

Another posited mechanism through which sedentary behaviour may influence 

overweight and obesity is through the displacement of sleep by electronic media. Cross-

sectional studies have shown an inverse relationship between screen time and sleep 
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(Sekine et al., 2002; Van den Bulck, 2004). One extra hour of screen-time was 

associated with 10 minutes less sleep (Olds et al., 2006). In addition, cross-sectional 

(Eisenmann et al., 2006; Chaput et al., 2006) and logitudinal (Landhuis et al., 2008) 

research has shown that short sleep duration among children is associated with 

overweight and obesity. However, one study found that this association was 

independent of TV viewing (Landhuis et al., 2008) and therefore, the mechanism for 

this remains unclear.  

 

Electronic media use has also been shown to influence inadequate dietary practice. A 

study found that the boys who often played electronic games were found to eat their 

meals much faster and often skipped main meals compared with those that spent played 

electronic games in frequently (Van den Bulck & Eggermont, 2006). This adds weight 

to the displacement theory where TV viewing and/or video gaming may be competing 

for (family) meal times rather than time for physical activity or sleep.  

 

 

Increased caloric intake is another mechanism through which TV viewing may 

influence overweight and obesity. Children‟s exposure to persuasive food advertising 

(i.e. premium offers and competitions) promoting foods that are of poor nutritional 

value during children‟s peak TV viewing times is high and may indirectly influence 

children‟s adiposity  (Kelly et al., 2008a; Morton et al., 2005). A review study found 

that advertising during children‟s TV programs promoting energy-dense food products 

with little nutrition were associated with overweight status among children (Lobstein & 

Dibb, 2005) although a local review found that Australian TV food advertising has only 

a weak effect size of about 1% on childhood obesity (Carter, 2006). Persuasive food 
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marketing has adverse effects on food promotion as it enhances children‟s specific 

brand recognition and strengthens their preference as well as food purchase requests for 

foods which are usually not in-line with children‟s dietary guidelines (Kelly et al., 2007; 

Kelly et al., 2008a).  

 

It has also been suggested that the plausible mechanism of sedentary behaviour 

contributing to overweight/obesity is a result of an energy surplus where the energy 

expenditure is equal to the energy intake (Hills et al., 2007).  Support for this 

phenomenon is from the dietary perspective where studies have shown associations 

between sedentary behaviour and increased energy intake through eating meals in front 

of TV (Hetherington et al., 2006; Van den Bulck & Van Mierlo, 2004; Coon et al., 

2001) in particular, increased frequency of snacking (Lowry et al., 2002; Snoek et al., 

2006; Salmon et al., 2004), intake of unhealthy foods (Matheson et al., 2004; Francis et 

al., 2003; Scully et al., 2007; Salmon et al., 2006a; Van den Bulck & Van Mierlo, 2004; 

Utter et al., 2006; Saelens et al., 2002) and high energy drinks (Giammattei et al., 2003). 

In general, children who spend significant amount of time with electronic media had 

low intake of fruit and vegetables (Boynton-Jarrett et al., 2003; Salmon et al., 2006a). 

More recently, a prospective study examining the energy imbalance (energy intake vs. 

expenditure) among 12-year-olds found that each one hour increase in TV viewing was 

associated with an increase of 0.38kg in weight or a 106 kcal h-
1 increase in total energy 

intake. Playing video and computer games had a similar increase in energy intake (92 

kcal h-1) (Sonneville & Gortmaker, 2008).  A small naturalistic study showed that when 

a targeted sedentary behaviour such as TV viewing among 12-16 year olds was 

decreased their overall energy and fat intake also decreased (Epstein et al., 2005a). This 

pattern of behaviour change is important to consider when developing preventive 

strategies targeting youth screen-based sedentariness and overweight/obesity.      
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More directly, TV viewing has been shown to influence greater consumption of high 

energy-dense foods such as pizza, hamburgers, sweets, savoury chips and high sugar 

content carbonated drinks through increased frequency of meals, regular snacking 

and/or eating main meals in front of TV (Wiecha et al., 2006; Matheson et al., 2004; 

Dennison & Edmunds, 2008). Evidence from a prospective study showed that for each 

extra hour of TV viewing a day, on average, children‟s energy intake increased by 167 

calories (Davison et al., 2006).  Studies have also shown a decrease in the number of 

fruit and vegetables servings among children who watch more than two hours of TV a 

day (Salmon et al., 2006a) and among families who have TV on during meal times 

(Fitzpatrick et al., 2007). It is also likely that a combination of these two dietary 

mechanisms may be at play and thus mediate the relationship between TV viewing and 

overweight/obesity in youth (Wiecha et al., 2006).   

 

 

Another possible pathway which has appeared in the literature linking TV viewing with 

overweight/obesity is related to children‟s metabolism. Although there are few studies 

that have examined this relationship, most show that watching TV requires lower 

energy expenditure than other sedentary activity (i.e., reading or playing an instrument) 

(Horswill et al., 1995; Klesges et al., 1993). There is only one study that showed no 

difference in metabolic rate across different sedentary activities (Dietz et al., 1994). 

However, a recent study found a dose-response relationship where children‟s resting 

metabolic expenditure decreased as weekly hours of TV viewing increased (Cooper et 

al., 2006).  Studies examining energy expenditure and electronic gaming in children 

have found positive metabolic and physiologic responses (Wang & Perry, 2006). In fact, 

heart rate and energy expenditure even during seated electronic gaming was found to be 
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higher than before gaming (Mellecker & McManus, 2008) and watching TV 

(Lanningham-Foster et al., 2006). When a sedentary screen-based activity like TV 

viewing was converted to an active screen-time activity (i.e., walking on a treadmill and 

watching TV), children‟s energy expenditure increased significantly over the resting 

value when compared with just sitting and watching TV (Lanningham-Foster et al., 

2006).  

 

The „new generation‟ physically active console/video games are becoming a „new 

media practice‟, creating a new gaming culture where players are no longer just 

„spectators‟ but rather interactive „players‟ at the core of the audiovisual experience and 

where electronic-based leisure time is no longer a seated screen experience (Roig et al., 

2009). However, research into active video gaming and its impact on children‟s 

metabolic rate is still in its infancy. Using accelerometers in a small sample of children 

a laboratory trial found that playing active console games was similar in intensity to 

light-to-moderate physical activities such as walking or skipping (Maddison et al., 

2007).  Another trial concluded that children‟s heart rate and energy expenditure rating 

during active console gaming equates to physical activity of moderate intensity such as 

basketball (Starker & Abbott, 2007). A small scale comparison study also found that 

children‟s heart rate and energy expended during physically active gaming was 

significantly higher than during sedentary video gaming (Mellecker & McManus, 

2008). However, some have questioned the contribution of the level of intensity of these 

active games towards children‟s daily recommended physical activity required for 

health benefits (Graves et al., 2008). In addition, engagement with this type of video 

gaming can also call for less social interaction and physical activity outside of the home 

environment thereby reducing opportunities for children to socially engage with friends 

and peers and fewer opportunities to develop their motor skills during active play-time. 
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Given that children who gain motor-skill proficiency during primary school years are 

more likely to uptake physical activity during adolescence (Barnett et al., 2008) video 

gaming can have lasting consequences on future movement skills.  

 

Given the pervasive nature of techo-based sedentary activities among children during 

their discretionary time, this latest research holds promise as a novel preventive 

approach that should be considered when developing a pediatric overweight/obesity 

prevention and/or treatment program (Pate, 2008). However, future prospective and 

intervention research into this area is required as to provide further evidence of the use 

of active console games at the population level.   

 

Sedentary behaviour for some individuals can be reinforcing. Epstein and colleagues 

found that when obese children were presented with a choice to watch TV or perform 

physical activity, most obese children chose the sedentary option (Epstein et al., 1991). 

Moreover, sedentary behaviour and physical activity can also be viewed as alternate 

activities and may be dependent on the level of reinforcement obtained for performing 

the desired/preferred activity, thus influencing the choice of activity with one being 

substituted for the other (Saelens & Epstein, 1998). In other laboratory experiments 

aimed to evaluate children‟s preferences for sedentary versus physical activity choices, 

it was found that most children chose the sedentary activity when the sedentary and 

active choices were of equal reinforcing value and easy to obtain. However, when obese 

children were reinforced for reducing sedentary behaviour during which time the 

sedentary alternative was difficult to obtain, interestingly, these children chose to work 

for the active alternative resulting in a decrease in central adiposity and caloric intake 

(Epstein et al., 1995b; Epstein et al., 1995a). Several other trials (Epstein LH et al., 

1997; Faith et al., 2001; Saelens & Epstein, 1998) focused on decreasing sedentary 
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behaviour by making access to various electronic mediums contingent upon physical 

activity have confirmed the previous findings, and for one study, the effects of such a 

trial were sustained even after one year post-intervention (Larwin & Larwin, 2008).     

 

 

In order to develop strategies to reduce children‟s electronic-based sedentary behaviour 

and indirectly target overweight and obesity, it is important to understand the range of 

potential influences on this behaviour. Understanding the specific variables that 

influence electronic-based sedentary behaviour enables the development of targeted 

interventions that may lead to an overall reduction in screen-based behaviour and 

promote more active forms of leisure.  

 

The proliferation of technology-based mediums into the lives of most youth and their 

families has largely become a foci for many children and adolescents leisure 

experiences and past-time. Children‟s electronic media use for entertainment is largely 

practiced within the family home environment. In this section, potential correlates of 

children‟s electronic-based sedentary behaviour are examined within a socio-ecological 

framework of health behaviour (Breslow, 1996; McLeroy et al., 1988; Green et al., 

1996). This framework encompasses the notion of an individual-environment 

interaction while taking into account that an individual‟s behaviour (i.e., children‟s 

electronic media use) is influenced by a multitude of factors (i.e., personal, social and 

physical) that can aggregate and interplay within a specific setting (i.e., home) and may 

extend across different levels (i.e., community and population). Review of correlates of 

physical activity and sedentary behaviour have previously adopted a similar approach 

(Sallis et al., 2000; Gordon-Larsen et al., 2000a; Van der Horst et al., 2007b).  
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In this section individual factors (e.g., gender and ethnicity) and correlates within the 

family or home environment categorised as social factors (e.g., parental and sibling role 

modeling) and physical environmental factors (e.g., access and availability to TV and 

other electronic devices at home) are examined with some (although limited) 

consideration of the wider influence of the built environment within children‟s local 

neighbourhoods. The influence of the local neighbourhood is examined because the 

characteristics of local neighbourhoods (e.g., safety and availability of facilities) may 

discourage alternate forms of leisure activities (i.e., unstructured outdoor active play). 

 

There are a limited number of studies that just focus on correlates of sedentary 

behaviour among youth. Several studies of physical (in)activity in children and 

adolescents have concurrently assessed both sedentary and physically inactive 

behaviours (and the majority of these have been included in this section of the literature 

review). Others have claimed to have studied sedentary behaviour under the physical 

(in)activity banner but defined being less physically active as „sedentary‟ (as assessed 

by a physical activity criterion and/or failing to meet the recommended 60mins/day of 

MVPA) rather than TV viewing and/or other forms of electronic or seated activity 

(Biddle, 2007; Van der Horst et al., 2007b). While research into sedentary behaviour 

among youth is expanding, more researchers are starting to view sedentariness as a 

complex and stand-alone behaviour rather than just the flip side of physical (in)activity 

(Biddle, 2007). Other authors share this view and have suggested that correlates of 

sedentary behaviour are different from physical activity (Zabinski et al., 2007; Schmitz 

et al., 2002; Gortmaker et al., 1996). This notion primarily stems (as previously 

presented) from either small or not significant associations between sedentary behaviour 

and physical activity in children and adolescents which mostly have shown independent 

effects on overweight/obesity (Gorely et al., 2004; Biddle et al., 2004b; Marshall et al., 
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2004; Hager, 2006; Parsons et al., 2005; Marshall et al., 2002; Groholt et al., 2008; 

Vandewater et al., 2006; Feldman et al., 2003). Despite some literature suggesting that 

some correlates may be shared by both behaviours (physical and sedentary) these are 

usually related to socio-demographics (i.e., SES and ethnicity) (Schmitz et al., 2002). 

Only correlates of electronic-based media use are reviewed herein as these are the most 

commonly reported activities out of all the sedentary-based leisure pursuits among 

children (Salmon et al., 2004; Rideout et al., 2005; Hardy et al., 2006c; Gorely et al., 

2007a; Hands et al., 2004; Harrell et al., 1997; Bradley et al., 2000).  

 

Understanding the specific variables that influence electronic-based sedentary behaviour 

enables the development of targeted interventions that may lead to an overall reduction 

in screen-based behaviour and promote more active forms of leisure thereby supporting 

the promotion of an active lifestyle.  

 

 

There are many personal attributes that influence children and adolescents‟ electronic-

based sedentary behaviour. Longitudinal studies examining children‟s early life 

determinants of sedentary lifestyle have either shown a weak associations with TV 

(only) viewing (at 38 months and 54 months)  (Mattocks et al., 2008) or an inverse 

relationship with sedentary activities (at 10-12 years) according to a number of perinatal 

factors such as being a male, belonging to a family of low socio-economic standing 

(SES) and being of high birth order (Hallal et al., 2006). 
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Different ethnic groups are associated with higher levels of electronic media use, in 

particular computer use among the Asian male pediatric population (Marshall et al., 

2006; Hardy et al., 2006a; Booth et al., 2006) and the use of other screen-based media 

among African–American boys (Bradley et al., 2000) and girls (Schmitz et al., 2002). 

This has been observed as a trend, shown to track from pre-adolescence (11-12 years) 

into adolescence (15-16 years) (Brodersen et al., 2007), and then into early adulthood 

(Gordon-Larsen et al., 2004b). Primary school-age females of Middle-eastern ethnicity 

appear to be more prevalent users of electronic media than Asian and Caucasian females 

(Hardy et al., 2006a; Booth et al., 2006; Schmitz et al., 2002). In addition, other health, 

educational, psychological and developmental factors such as perceived value of health, 

achievement, appearance and academic rank were all predictors of electronic-based 

sedentary behaviour among girls (12-year-old) (Schmitz et al., 2002).  

 

Studies have also found that among girls, children from high family SES had a lower 

prevalence of electronic media use compared with those who came from low SES 

backgrounds (Hardy et al., 2006a; Pate et al., 1996). Among boys, the effect of SES 

tends to be mixed. Harrell and colleagues found that boys from high SES backgrounds 

reported greater prevalence of sedentary behaviour (Harrell et al., 1997), but most 

studies have shown consistent results between boys and girls (Booth et al., 2006; 

Salmon et al., 2004; Lioret et al., 2007; McMurray et al., 2000; Scully et al., 2007; 

Henning Brodersen et al., 2005; Kristjansdottir & Vilhjalmsson, 2001). Measuring SES 

can be difficult (Groholt et al., 2008) and maternal education is commonly used as a 

proxy for family SES (Hesketh et al., 2007a), a variable which has been consistently 

shown to be inversely associated with children‟s TV viewing (Gorely et al., 2004; 
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Salmon et al., 2005a; Christakis et al., 2004). A study investigating 21 possible 

mediators of this relationship found that both social and physical elements of the home 

environment (i.e., household rules about TV viewing during mealtimes and TV in 

children‟s bedroom) partly mediate the relationship between SES (as defined by 

maternal education) and electronic media use (as defined by TV viewing) and explained 

about 30% of the variance (Hesketh et al., 2007a). These and other aspects of the family 

home environment will be discussed later in this chapter.  

 

Children‟s place of residence has not been extensively studied as a correlate of 

electronic media use. The few existing studies have observed higher prevalence of 

screen-based media use among regional primary school-age children compared to their 

metropolitan/urban counterparts (Hardy et al., 2006a; Springer et al., 2006; 

Kristjansdottir & Vilhjalmsson, 2001), with the converse found among secondary 

school-age youth  (Hardy et al., 2006a; Booth et al., 2006).  

 

Family structure is also an influencing factor on electronic media use in youth. Children 

who come from single-parent families watch significantly more TV compared to 

children who come from two-parent families (Lindquist et al., 1999; Bagley et al., 2006; 

Henning Brodersen et al., 2005; Gorely et al., 2004). This is particularly so for boys 

with no siblings (Bagley et al., 2006). Another study found a positive correlation 

between TV viewing and number of siblings (Songul-Yalcin et al., 2002). In addition, a 

cluster analysis revealed that adolescents who reported control over their own TV 

viewing but chose to watch very little and participate in very few activities of any kind 

came from households with a high proportion of girls (Nelson et al., 2005). Many 
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studies have also consistently demonstrated that boys in general, spend significantly 

more time than girls in screen-based activities throughout the week (Hardy et al., 2006a; 

Wake et al., 2003; Bradley et al., 2000; Salmon et al., 2004; Olds et al., 2006).  

 

Age is another influencing factor. Primary school-aged children have been shown to 

spend less time in electronic-based sedentary behaviour compared to their high-school 

counterparts (Hardy et al., 2006a; Booth et al., 2006). In general, most studies 

examining sedentary behaviour among youth find sedentary activities more frequently 

reported with increasing age (Salmon et al., 2004; Bradley et al., 2000; Booth et al., 

2006; Hands et al., 2004; Saelens et al., 2002).  

 

Another influencing factor that is applicable to preadolescent children is pubertal 

maturation. Studies have found that children with less pubertal development reported 

less sedentary activities than others with more advanced pubertal status (Henning 

Brodersen et al., 2005) particularly among girls (Bradley et al., 2000).  

 

Children‟s psychological well-being has also been linked with sedentary behaviour. 

Schmitz and others observed that depressive symptoms among boys and girls were 

positively correlated with sedentary pursuits (assessed by combined score of TV 

viewing and video gaming) but an inverse relationship was found for spirituality 

(assessed by perceptions of spiritual and religious beliefs as a influence on various 

health behaviours) and sedentary habits (Schmitz et al., 2002). Similarly, other 
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psychological (i.e., having a temper, being aggressive or shy) and emotional (i.e., 

anxiety, perceived stress or depression) problems were found to be positively correlated 

with sedentary behaviour (as defined by TV viewing and playing computer/video 

games) (Henning Brodersen et al., 2005).  

 

Personal choices and preferences for electronic-based sedentary behaviour vary greatly 

among youth. Both cross-sectional (Salmon et al., 2004; Hands et al., 2004; Harrell et 

al., 1997) and longitudinal studies (Bradley et al., 2000) have found that electronic-

based leisure pursuits are more commonly reported by children than any other type of 

leisure activity. More (85%) 11-12 year old boys liked playing electronic games on their 

own than girls (65%) (Salmon et al., 2004). Similar estimates were also reported by 

children for enjoyment of TV viewing on their own (Salmon et al., 2004). An 

intervention study also found that children who watched TV no matter what was on, 

spent about 37 minutes/day more in screen-time during the course of the study. 

Similarly, children who continued to watch TV after their favourite program finished 

spent more time overall watching TV (Salmon et al., 2006b). Personal preferences for 

sedentary leisure time may also be coupled by the inherent nature of sedentary 

behaviour being more reinforcing than other leisure behaviour (i.e., physical activity) 

(Epstein et al., 1991).  

 

The psychological construct of having self confidence and the belief in one‟s ability to 

reduce screen-time and/or alter sedentary pursuits in an effort to change behaviour can 

be termed as self-efficacy. Among children this has been identified as a personal factor 

and found to be correlated with sedentary activities (Norman et al., 2005). Some 
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literature has suggested that higher levels of self-efficacy may be protective of sedentary 

behaviour as it is likely to influence the choice of leisure pursuits and participation in 

other activities (i.e., physical activity) (Dishman et al., 2008). 

 

Across early and middle childhood it was found that frequency of meal eating while 

watching TV was highly correlated with significant amount of TV watching (Saelens et 

al., 2002). A dietary habit such as eating much faster at meal times has also been linked 

to children who may be impatient and thus wish to view TV or play computer games 

quickly. The same study also observed that boys who spent a significant amount of time 

video gaming commonly skipped meals during the week (Van den Bulck & Eggermont, 

2006).  

 

Children‟s weight status can influence the amount of time they spend with electronic 

media. Hardy and others found that girls who were classified (according to BMI for age 

and sex) as overweight and obese were more likely to be higher users of screen-based 

media as opposed to healthy weight girls (Hardy et al., 2006a). Among 11-12 year olds, 

children who were overweight or obese were 25% more likely to watch TV for more 

than two hours a day than healthy weight children (Population Health Research Centre 

(ACT), 2007). These findings are supported by a recent review of correlates of 

sedentary behaviour (Leatherdale & Wong, 2008) and a more recent cluster analysis 

study of sedentary behaviour, physical activity and overweight/obesity in children 

(Wong & Leatherdale, 2009). But in contrast, for some boys, being underweight was 

also found to be associated with more screen-time (Leatherdale & Wong, 2008). 

Children‟s BMI status was also found to be associated with preference for electronic-
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based activities. Children who were classified as overweight or obese reported that they 

preferred to watch TV or use the computer rather than be physically active compared 

with children who were of healthy weight (Population Health Research Centre (ACT), 

2007). However, BMI may have a moderating effect on self-efficacy. It was found that 

girls BMI decreased with increased self-efficacy to alter sedentary behaviour while 

those who had a high BMI did not change their self-efficacy (Norman et al., 2005).  

 

Evidence for a significant association between children‟s electronic media use and 

physical activity (as previously indicated) is limited. Few studies demonstrated a 

significant (Sallis et al., 1999) and inverse relationship (Eisenmann et al., 2008; 

Feldman et al., 2003), including a large Canadian study that found that adolescents who 

watched TV for more than 20 hours a week were (43% for boys and 39% for girls) more 

likely to be physically inactive (Santos et al., 2005). These findings are consistent with 

more recent research which showed that low active children are more likely to be highly 

sedentary and they are also more likely to be overweight (Wong & Leatherdale, 2009). 

In addition, the same study also found that some children can be highly physically 

active and highly sedentary, and they are also at greater odds for overweight. This 

suggests that sedentary behaviour can moderate the relationship between physical 

activity and overweight (Wong & Leatherdale, 2009). Despite the latter, the majority of 

research to date has showed no support for the relationship between sedentary behaviour 

(in particular TV viewing) and physical activity.  

 

The use of other electronic mediums such as video/computer games and internet use are 

not widely investigated. Although few studies have found that computer users (Santos et 

al., 2005; Koezuka et al., 2006) and video gamers (Nelson et al., 2005) were more 
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physically active than those who spent little time with computers or play any video 

games. Based on these findings, computer use and video gaming may be protective of 

physical inactivity.  

 

Many of the individual correlates of electronic-based sedentary behaviour that have 

been presented herein can be targeted and modified through appropriate intervention 

strategies. These included children‟s weight status, physical (in)activity, personal 

cognition regarding self-efficacy, personal preferences for leisure activities, eating 

practice, mental and emotional well-being. The remaining personal factors although 

applicable to better understanding the spectrum of correlates of electronic-based 

sedentary behaviour are non-modifiable. These related to individuals‟ race, age, gender, 

pubertal maturation, family structure, family SES, family‟s place of residence (rural vs. 

urban location), and to a lesser extent early life determinants.  

 

 

Behaviour modelling of both sedentary and physical activity by significant others has 

consistently been shown to influence children‟s leisure pursuits in many studies. For 

example, a birth cohort study examining early life variables on physical activity showed 

that parental physical activity was associated with their children‟s physical activity 

levels later in life (Mattocks et al., 2008). Based on the theory of familial aggregation 

and physical activity (Simonen et al., 2002), this type of role modelling effect may be 

protective against sedentary behaviour (Mattocks et al., 2008).  
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The duration of TV viewing by significant others such as parents (Gorely et al., 2004; 

Salmon et al., 2006b; Baradas et al., 2007), siblings (Songul-Yalcin et al., 2002) and 

friends (Salmon et al., 2006b) has been shown to be positively correlated with 

children‟s screen-time. A cross-sectional study investigating adolescents time spent 

playing video games with significant others showed that boys (on weekends) and girls 

(on weekdays) who often played video games without parents were less likely to spend 

time doing other activities (i.e., being read to, sport and other active leisure activities) 

with their parents. A similar finding was observed for interaction without friends 

(Cummings & Vandewater, 2007). In addition, a positive association was found for girls 

who played video games with parents and time spent doing other activities with parents. 

All children who spent more time playing video games with their friends on weekends 

also spent significant amount of time doing other activities with them (Cummings & 

Vandewater, 2007). These findings are supported by other studies which showed that 

role modeling, reinforcement and social support by family members and friends 

physical activity behaviour is inversely associated with sedentary behaviours among 

children (Leatherdale & Wong, 2008; Van der Horst et al., 2007b). While Norman and 

colleagues identified family social support for girls as an important correlate related to 

physical and sedentary activity especially when targeting behaviour modification 

(Norman et al., 2005).  Overall, the above findings demonstrate the significance of 

reinforcement and social support but also the social context in which children‟s 

motivation to perform physical activity as opposed to sedentary pursuit may be a 

function of significant others (particularly family) behaviours as much as the provision 

of companionship. All of these elements are likely to influence children‟s choice and 

engagement in sedentary and/or physical activities (Salvy et al., 2008).  
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Family members (parents and siblings) TV viewing practice as a shared activity where 

family members co-view TV and co-play video games has been reported to influence 

children‟s screen-time with studies showing positive correlations between these 

variables (Songul-Yalcin et al., 2002; Gentile & Walsh, 2002). A study reported that 

about 20% of families watch TV together everyday. Families from low SES watched 

TV together more often compared to families from high SES (Salmon et al., 2004). An 

intervention study found that children who co-viewed TV with family and friends, on 

average spent 4mins/day watching more TV over the course of the study (21 months) 

(Salmon et al., 2006b). This suggests that interventions may need to consider family 

viewing practice and target the entire family setting to change children‟s TV viewing 

behaviour.  

 

Co-viewing has also been linked with parental involvement and mediation (i.e., 

restrictive and instructive) of children‟s TV viewing but this was found to be dependent 

on the following three parenting elements; how accessible parents are to their children; 

the extent of parent-child engagement in various shared activities; and the level of 

parent‟s concerns about TV (if any) (Warren et al., 2002). A household habit such as 

leaving the TV on when no one is watching was also found to be correlated with a 

greater TV viewing time in children (Songul-Yalcin et al., 2002; Gentile & Walsh, 

2002) as the majority (58%) of parents reported to leave the TV on when they did not 

watch it (Songul-Yalcin et al., 2002).  

 

A recent study found that having the TV off during dinner has been shown to be 

independently predictive of the type of food and the number of servings children are 

offered at meal times; for each night the TV was on during dinner, the servings of fruit 
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and vegetables decreased (Fitzpatrick et al., 2007). An Australian study reported that the 

majority (60%) of parents leave the TV on whilst eating meals (Salmon et al., 2004). 

Thus, keeping the family meals away from the TV allows for improved family 

communication; reduce the odds of eating less convenience foods (Coon et al., 2001) 

and decreases the amount of time children spent watching TV (Matheson et al., 2004; 

Saelens et al., 2002).  

 

A study examining four clusters of sedentary behaviour (i.e., TV, computer use, 

reading, sitting and talking and homework) among children showed that households 

with more rules and limits about electronic media use (i.e., TV and computer use) had 

children who engaged in less screen-time (Zabinski et al., 2007). This finding is 

consistent with other cross-sectional (Baradas et al., 2007) and longitudinal (Davison et 

al., 2005) studies. Adolescents are also more likely to participate in MVPA if they have 

parents who limit their TV viewing. Youth who have greater autonomy over their 

electronic media use and in particular make their own decisions regarding TV viewing 

were found to be more frequent users of TV and video games (Nelson et al., 2005). An 

Australian study reported that families who restricted children‟s TV viewing time or 

until such time when homework was completed and encouraged alternative activities 

had children who spend less time in electronic-based sedentary pursuits as opposed to 

those who had no electronic-media rules/restrictions (Salmon et al., 2004). However, as 

previously indicated, it is plausible that the variety and the extent of household 

electronic media rules and practices may be dependent on the educational attainment of 

primary care-givers (i.e., mothers or female carers) (Hesketh et al., 2007a); household 

SES (Nelson et al., 2005) and family structure (Salmon et al., 2005a). Less reported TV-

related household rules has been observed among mothers who are less educated 
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(Rideout et al., 2005; Roberts et al., 1999). Households where there were more boys 

also reported restricting their son‟s time spent with electronic games and computers 

(Salmon et al., 2005a). 

 

Parental beliefs and attitudes regarding children‟s non-nutritious foods as well as 

parental control of child eating (Van der Horst et al., 2007a) showed a positive 

correlation with the amount of hours children spent watching TV per day (Gable & 

Lutz, 2000). These variables may be related to parenting style (i.e., authoritarian, 

responsiveness, demanding-ness or permissiveness) (Rhee, 2008; Golan & Crow, 2004) 

and also the family meal and screen time environment that parents usually create within 

their home (Gable & Lutz, 2000; Patrick & Nicklas, 2005; Davison & Birch, 2001a; 

Campbell et al., 2007). Although, research directly related to parenting style and 

children‟s sedentary behaviour is scarce. It was found that households (with girls) who 

had an authoritative mother had children who were more likely to engage in sedentary 

behaviour (Schmitz et al., 2002). A specific parenting style can facilitate a socio-

emotional home state that goes beyond shaping and reinforcing specific (sedentary) 

behaviours in children. It can also impact on attitudes towards sedentariness, physical 

activity and food which consequently can affect children‟s attitudes and may have 

lifelong implications.  

 

Recently, studies related to the perception of overweight (Bleich, 2008) in particular 

parental concerns about children‟s weight status (Lampard et al., 2008; Mitchell et al., 

2008) and weight gain (Crawford et al., 2007; Salmon et al., 2004) have emerged. These 

variables have been suggested as an additional influencing factors that can impact on 

other variables such as child‟s individual characteristics (i.e., child‟s BMI and physical 
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activity participation) and family social factors (i.e., extent of household media rules, 

parental role modeling) (Lampard et al., 2008). However, there is a lack of research 

investigating parental perceptions, attitudes and concerns regarding children‟s (in 

particular) excessive media use.  

 

There is sound evidence for a range of family social factors that are potent sources of 

influence for children‟s electronic media use. These included household rules and 

restrictions around electronic media use, significant others own habits with electronic 

media, role modeling and reinforcement, family TV viewing practice (i.e., co-viewing) 

especially during meal time, and to a lesser extent parenting style. Most of these factors 

are modifiable and can be targeted with specific strategies within family-based 

interventions.  

 

 

The physical environment within the family home can provide many opportunities for 

children to be physically active (i.e., physical activity equipment such as trampolines, 

basketball rings) and/or sedentary (i.e., TVs, electronic games) (Hume et al., 2005). The 

latter elements of the physical home environment are conducive to sedentary leisure 

choices and behaviour, ultimately impacting on the overall amount of time children 

spend in screen-based activities (Songul-Yalcin et al., 2002). A study based in Australia 

found that children of families who had two or more TV sets at home had two-fold 

greater odds of watching TV (only) for more than two and a half hours a day. Further, 

children with more than one computer, access to the internet and pay TV as well as 

video games, were four times more likely to use home computers for more than 
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10mins/day and spend more than 20mins/day playing electronic games (Salmon et al., 

2004).   

 

Although one study (Songul-Yalcin et al., 2002) reported that the presence of a TV in 

the child‟s bedroom was not associated with their TV viewing, several others have 

reported a positive association (Salmon et al., 2004; Gorely et al., 2004; Barr-Anderson 

et al., 2008; Roberts et al., 2005b). However, Saelens and colleagues found that having 

a TV in the bedroom was less likely to be a correlate when other variables (i.e., 

maternal education, child‟s age and the total number of TV‟s in the home) were 

accounted for (Saelens et al., 2002).  In addition, children who had a TV in the bedroom 

have been reported to display other unhealthy behaviours such as less physical activity, 

fewer family meals, lower vegetable consumption, more soft drinks and lower academic 

grades (Barr-Anderson et al., 2008). With more boys than girls having a TV set in the 

bedroom (Salmon et al., 2005a; Roberts et al., 1999), boys who had many 

video/computer games and a greater number of sedentary equipment items in the home 

generally were less likely to engage in MVPA (Salmon et al., 2005a) and have a higher 

BMI especially during the transition from childhood to adolescence (Timperio et al., 

2008).  

 

The dining room or the kitchen is another popular place for having a TV set. A study 

found that 40% of families had a TV set in these home locations (Jordan et al., 2006). 

While it is highly likely that these TV sets are usually on during meal times (Boutelle et 

al., 2003) and whilst children are snacking thereby adding more time to their overall 

screen-time (Gore et al., 2003), there have been no studies examining associations 

between placement of TV sets in these locations and children‟s TV viewing. 



 

64 

There are several studies that have examined neighbourhood factors with electronic 

media use (in particular TV viewing) among children (Burdette & Whitaker, 2005; 

Norman et al., 2005; MacLeod et al., 2008; Brown et al., 2008b; Roemmich et al., 

2007). Factors within the local neighbourhood that have been examined included 

neighbourhood SES (as defined by median household income and ethnicity), age of 

neighbourhoods, crime level, safety (assessed by parental perception), road and traffic 

design, neighbourhood walkability (as defined by street connectivity), residential 

density and land-mix,  recreation facilities and park areas.  

 

Norman and others found that girls (11-15 years old) who lived in a hilly 

neighbourhood were 30% more likely to spend time being sedentary rather than 

participate in outdoor activities such as walking and cycling, but no associations with 

land-use mix and safety from crime and traffic were found (Norman et al., 2005). To 

date, no other study has found an association with neighbourhood land morphology. In a 

more recent study, different types of crime rates within neighbourhoods were found to 

increase the odds of video games playing (for boys) and TV viewing (for girls) (Brown 

et al., 2008b). Neighbourhood crime levels may have an indirect effect on children‟s 

electronic-based sedentary behaviour. Parents awareness of crime levels or parental 

perception that neighbourhoods are unsafe for outdoor play may result in children 

spending less time outside, fewer opportunities to be active and thus, increased time 

inside the home where screen-based activities like TV viewing are more likely to occur 

(Burdette & Whitaker, 2005). In addition, MacLeod and colleagues found that after 

controlling for family SES (parental education and ethnicity), neighbourhood SES was 

negatively associated with TV viewing (MacLeod et al., 2008). To date, no other local 
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neighbourhood studies have found associations for TV viewing or other forms of 

electronic media use. 

 

In general, it has been suggested that the apparent lack of association between sedentary 

behaviour (in particular TV viewing) and local neighbourhood factors such as 

previously described is not uncommon. These type of variables are more typically 

related to physical activity rather than sedentary behaviour (Norman et al., 2005; 

Gordon-Larsen et al., 2000b). This is supported by one study that investigated the 

combined influence of the home environment (i.e., number of TV sets) and the local 

neighbourhood (i.e., proximity to parks) on sedentary behaviour, it was found that the 

home setting was positively correlated with TV viewing than with neighbourhood 

variables. Local neighbourhood environment was more strongly correlated with 

physical activity of children (in particular, boys)  (Roemmich et al., 2007).   

 

There is sound evidence for home physical factors that can influence children‟s 

electronic media use. In particular, the literature reviewed showed that having multiple 

electronic devices at home, especially in children‟s bedroom is related to children 

spending higher amounts of time in screen-based activities. However, so far, there is 

limited evidence to suggest that direct elements of the local neighbourhood environment 

impact on children‟s electronic media use especially TV viewing.    

 

 

Other family factors have been identified in the literature as having a significant 

relationship with children‟s electronic media use (particularly TV viewing) include 

maternal obesity (Arluk et al., 2003a; Burke et al., 2006; Garnett et al., 2005), asthma 
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(Epstein et al., 2000b), parental weight status (Maffeis et al., 1998) and parental dietary 

habits (Patrick & Nicklas, 2005). However, in longitudinal studies maternal BMI was 

found to be a confounding factor in the relationship between children‟s TV viewing and 

body fatness (Proctor et al., 2003; Viner & Cole, 2005).  

 

 

The complex nature of the correlates of electronic-based sedentary behaviour (that can 

facilitate or inhibit) calls for the application of specific theoretical perspective/s that can 

assist in explaining the factors that are likely to underpin this complex and pervasive 

behaviour. Better understanding correlates and potential determinants of sedentary 

behaviour can assist the development of specific strategies to facilitate behaviour 

change in children and adolescents. An informed behaviour change strategy or an 

overall intervention program based on theoretical concepts is more likely to be effective 

than any other atheoretical approach (Crawford & Ball, 2002). However, in light of the 

range of factors that influence electronic-based sedentary behaviour no one theoretical 

approach can solely explain all of the mechanisms that shape youth sedentariness. This 

section of the literature review describes the Socio-Ecological Model and several other 

psycho-social theories that are able to (partly) explicate the relationship between 

sedentary behaviour and its influencing factors (i.e., role modeling and social support) 

in youth. These include theoretical approaches operating at the individual (i.e., Theory 

of Planned Behaviour; The Transtheoretical Model; Stages of Change; The Health 

Belief Model and Behavioural Choice Theory), interpersonal level (i.e., The Social 

Cognitive Theory) and the level of the family home situation/circumstances (i.e., The 

Socio-Ecological Model and the Social Cognitive Theory) integrating theoretical 

approaches to study a behaviour like electronic media use has been previously 
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suggested (Epstein, 1998). However, the use of these approaches may be dependent on 

the outcomes sought.  

 

 

As previously mentioned, the Social Ecological model (SEM) is a framework that 

postulates that behaviour is influenced by individual/personal, social and physical 

environmental factors (McLeroy et al., 1988; Green et al., 1996) with a focus on the 

connection between people and their setting (Sallis & Owen, 2002), It is relevant to the 

study of eletronic-based sedentary behaviour since these behaviours are shaped by a 

multitude of factors that predominately occur within the home context (as previously 

identified). Several studies have used this theory to investigate the contribution of some 

of these factors (i.e., individual level – children‟s self-efficacy to alter TV viewing; 

home social level – household rules governing TV viewing; and, home physical level – 

TV set in children‟s bedroom) with a view to modify children‟s electronic media use, in 

particular TV viewing (Salmon et al., 2006b; Salmon et al., 2005a; Bagley et al., 2006; 

van Zutphen et al., 2007; Vandewater et al., 2006).  

 

Several evidence reviews and cross sectional studies have also adopted the ecological 

approach to guide their conceptualization of sedentary behaviour (Van der Horst et al., 

2007b); physical (in)activity (Sallis et al., 2000; Gordon-Larsen et al., 2000a; Blanchard 

et al., 2005; Haug et al., 2008; Katzmarzyk et al., 2008; Spence & Lee, 2003; Humbert 

et al., 2008) as well as other important elements that impact on children‟s 

overweight/obesity risk factors (Davison & Birch, 2001b) such as the family home 

setting and aspects of parenting (i.e., knowledge about the risks associated with 

significant use of electronic media and the extent as well as the enforcement of 



 

68 

household media rules) (Davison Krahnstoever & Campbell, 2005; van Zutphen et al., 

2007; Crossman et al., 2006).  

 

 

The principles of the Social Cognitive Theory (SCT) are attuned to specific constructs 

or variables rather than a perspective or a model (i.e., the SEM). The main premise of 

SCT is based on social learning and imitation where individuals learn by watching 

others (modelling) and through the likelihood of a behaviour reoccurring a vicarious 

reward is created (reinforcement). But as much as this may occur, it is the person‟s 

characteristics, their behaviour (i.e., engagement in sedentary activities) and their 

environment (i.e., family home) within which these variables are dynamic and thus, 

constantly interacting. The SCT refers to this principle as reciprocal determinism. 

However, there are a number of other important constructs (i.e., self-efficacy and 

behavioural capability) that are essential to this theory and may be viewed as a set of 

influencing factors that have implications for behaviour change and thus, intervention 

strategies (Baranowski et al., 2002). For example, in the development of an Australian 

randomized control trial aimed to prevent unhealthy weight gain in children, the SCT 

was used to plan and implement strategies such as children‟s self-monitoring of TV 

viewing and their use of a pedometer to measure their physical activity in order to 

enhance children‟s self-efficacy (Salmon et al., 2005b). In the US, a school-based 

intervention with a home component that aimed to decrease children‟s fat intake, 

increase fruit and vegetables consumption as well as decrease TV viewing developed 

program materials based on several SCT constructs. For example, print materials and 

training was provided to parents and teachers to increase their knowledge and equip 

them with strategies to facilitate positive modelling (and reinforcement) and social 

support within the school and family home geared towards program outcomes 
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(Gortmaker et al., 1999a).  Similarly, Planet Health another school-based trial used 

aspects of SCT to develop their program and provide children with a cognitive and 

behavioural capability to assist with the targeted behaviour change (i.e., a reduction in 

TV viewing and/or increase physical activity) (Gortmaker et al., 1999b). Other 

intervention (Lubans et al., 2008), cohort (Neumark-Sztainer et al., 2003) and cross-

sectional studies (Strauss et al., 2001; Wallace Silver et al., 2000; Sharma et al., 2005-

2006) although predominately investigating associations with time spent in physical 

activity have also applied the SCT (in particular the self-efficacy construct). 

  

 

 The Behavioural Choice Theory (BCT) is a theoretical approach that has evolved from 

concept of behavioural economics (Epstein & Roemmich, 2001; Epstein & Saelens, 

2000; Epstein et al., 1991) and attempts to explain sedentary behaviour directly through 

the way individuals make choices to be sedentary rather than physically active with the 

main premise being that when the rate of one behaviour decreases, the rate of the other 

behaviour increases (Epstein et al., 2005b). The BCT has been observed in studies that 

focus on children‟s sedentary behaviour, in particular TV viewing; food intake and 

physical activity  in laboratory settings and small trial designs to modify sedentary 

behaviour and physical activity (Goldfield et al., 2000) as a way to manage and treat 

overweight/obesity in youth (Epstein et al., 1998). More specifically, the BCT suggests 

that an individuals‟ decision to be physically active or sedentary is a function of the 

reinforcing value individuals place on either activity but this is dependent on the extent 

of constraints placed on access and availability to alternatives. So, the number and the 

type of physical and sedentary activities on offer, an individual‟s motivation to engage 

in a particular activity, as well as the immediate or long-term reinforcing value that is 

associated with undertaking one or the other activity is critical to this approach. Thus, 
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reducing accessibility to sedentary activities by providing active alternatives may be an 

option in modifying sedentary behaviour in children. For example, a pilot study found 

that when children‟s TV viewing was contingent on pedalling (that activated the power 

to the TV) they watched less TV and had a reduction in total body fat compared to those 

who were in the control group (Faith et al., 2001). Other small sample studies similar in 

nature to the previous but with effective reinforcements have also shown favourable 

results in reducing children‟s sedentary behaviour (Epstein et al., 2005b; Epstein et al., 

1995a; Epstein et al., 2004b; Epstein et al., 2004a; Epstein et al., 2000a).  

 

 

Although less commonly used, there are other psycho-social theories that appear in the 

exercise behaviour literature that can be applied to investigations of various 

characteristics associated with electronic-based sedentary behaviour in youth. These 

include the Theory of Planned Behaviour (TPB); The Transtheoretical Model (TTM) 

and Stages of Change and to a lesser extent the Health Belief Model (HBM).   

 

The underlying principle of the TPB assumes that an individual‟s intention to perform 

or change behaviour is a function of their attitude towards their desired behaviour as 

well as their beliefs about what significant others (i.e., parents, siblings and friends) 

think they should do (subjective norms) and their motivation to comply. Secondary to 

this assumption is an individual‟s perception of the ease and difficulty in altering their 

behaviour (Nutbeam & Harris, 1998). Although the TPB has been mainly applied in 

studies of exercise promotion and adherence (Maddux, 1993; Gaston, 1994), and 

interventions (Hardeman et al., 2000; Hardeman et al., 2002) it may also be useful to 

consider TPB when studying sedentary behaviour as there are a number of pertinent 
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elements related to social factors (i.e, reinforcement and social support) that can impact 

on children‟s behaviour and their likelihood of behaviour change. For example, children 

who perceive that the amount of time they spend in electronic media is unimportant to 

their parents are less likely to have a positive attitude and intention to modify their 

electronic-based sedentary behaviour.  

 

The Transtheoretical Model (TTM) and Stages of Change describe several cognitive 

and behavioural processes that occur whilst an individual undergoes psychological 

readiness and moves through a series of stages towards a behaviour change (Prochaska 

et al., 1997; Nutbeam & Harris, 1998). These psycho-behavioural processes can be 

examined in a variety of contexts and this model is commonly applied within behaviour 

change programs (Taymoori & Lubans, 2008); the promotion of physical activity 

(Faulkner & Biddle, 2001) and in studies examining the relationship between physical 

activity and psych-social variables (Kim, 2004; Wallace Silver et al., 2000). The stages 

of change are core constructs of the TTM and include precontemplation (not 

considering a change), contemplation (considering a change), preparation (making small 

changes towards a behaviour change), action (performing behaviour changes) and 

maintenance (sustaining the change over time) stages. These stages are fluid and an 

individual can enter or exit at any stage. The TTM also incorporates intervening 

constructs of decisional balance (the pros and cons of change) and self-efficacy which 

are essential psychological processes that an individual experiences when progressing 

through the stages of change. Determining the stage an individual is at allows 

researchers‟ to identify relevant influencing factors and develop strategies specific to 

that person‟s current stage to assist in progressing to the next stage (i.e., specific to their 

motivational readiness). 
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Despite the HBM being more commonly used to guide research on the role of cognitive 

variables in health or risk behaviours such as mental health (Payton et al., 2000) and 

unsafe sex (Petosa & Jackson, 1991), the HBM may also have merit in examining the 

perceived risk associated with the significant use of electronic media (i.e., increased 

chance of being overweight) as well as parents‟ and children‟s perceptions about other 

negative side-effects of sedentary behaviour  (i.e., violent TV viewing and video games) 

(Christakis & Zimmerman, 2007; Anderson et al., 2008). 

 

 

The reviewed literature outlined that children and adolescents spend a significant 

proportion of their discretionary leisure time engaged in electronic-based sedentary 

activities. Television viewing appears to occupy the largest part of this time and boys in 

general tend to spend more time in front of electronic screens than girls. There is also 

some evidence that shows that certain types of electronic-based behaviours may vary 

according to gender, race and age. In light of this, descriptive and intervention studies 

may need to account for these differences and similarities when investigating and 

developing prevention strategies. In addition, when children progress from childhood to 

adolescence, the extent of gender difference for electronic media use can be affected by 

their personal preference for different devices (i.e., computer/video games and the 

internet). In general, this is reflected in the amount of time children spend with 

electronic media with trends showing that the vast majority of children exceed the 

pediatric recommendations of two hours a day. 

  

There is good evidence for the association between electronic media use (in particular 

TV viewing) and overweight/obesity in children. However, the specific mechanisms 
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that link the significant use of electronic media use (specifically TV viewing) with 

childhood overweight/obesity is unclear. These include the displacement hypothesis that 

has been linked to having little time for physical activity, sleep duration and main meal 

times. Other plausible mechanisms include increased food consumption through the 

influence of child-targeted and persuasive food advertising (in particular of high caloric 

foods) on TV, and increased snacking. A reduction in energy expenditure affecting 

children‟s metabolic rate has also been implicated as well as the inherent reinforcing 

nature of electronic-based sedentary behaviour (i.e., TV viewing) at home. Of these 

mechanisms, there is a growing body of evidence that suggests that the displacement 

hypothesis related to no time for physically active appears to be unfounded. Evidence 

for this notion has evolved from studies that demonstrated no relationship between 

electronic media use (primarily via TV viewing) and physical inactivity. Given this, 

many studies have found that both behaviours (sedentary and active) can co-exist. This 

conclusion is further supported by studies that investigated both behaviours as well as 

children‟s overweight status. These studies not only evidenced clustering of both 

behaviours but also the risk of overweight/obesity among some children. This 

information provided another layer of knowledge to better understanding different sub-

groups of children. Other emerging studies focused on children‟s energy expenditure 

during active video gaming have paradoxically given electronic media yet another 

dimension that may be considered in the future as a novel approach to targeted physical 

inactivity. However, this requires further testing in more robust population-based 

studies to enhance its evidence base.  

 

Knowledge about specific correlates of electronic-based sedentary behaviour is an 

integral component in better understanding the complex influences that impact on this 

pervasive behaviour among children. This literature review demonstrated a myriad of 
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currently known and largely modifiable factors (i.e., individual, social and physical) that 

specifically relate to children‟s electronic media use within the family home context. 

Many individual factors (i.e., family composition, personal preferences for leisure 

activities and weight status) have been identified as significant correlates of electronic 

media use (in particular TV viewing). However, the home social setting appears to be an 

important factor in the formation of children‟s screen-based behaviours (predominately 

through role modeling and reinforcement, and the extent to which household rules 

govern TV viewing). Physical elements (i.e., multiple electronic devices) within the 

family home were found to be significantly associated with high amounts of screen-

time. These factors may have an indirect influence on other correlates of electronic 

media use such as children‟s physical inactivity and dietary habits (i.e., snacking). 

Distal physical environment factors as evidenced by local neighbourhood characteristics 

(i.e., land-mix use, recreational areas and street connectivity) in general, were not 

associated with children‟s electronic media use. These types of neighbourhood factors 

are generally correlated with physical activity rather than sedentary behaviour despite 

few studies showing a significant relationship between children‟s electronic media use 

and local neighbourhood variables (i.e., crime rates and suburban land morphology). 

 

The application of theoretical approaches (i.e., The Social Cognitive Theory and The 

Socio-ecological Model) to examine electronic-based sedentary behaviour can facilitate 

a better understanding of the influencing factors that may impact on children‟s screen-

time and overall sedentariness. A number of the reviewed studies (in particular 

intervention research) has shown the usefulness of applying such theories to develop 

prevention strategies aimed at reducing children‟s electronic media use (in particular 

TV viewing) at the family home level.  
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It is generally accepted that sedentariness is an independent behaviour. Therefore, it 

should be studied with more precision and not as adjunct to physical inactivity research. 

The limited number of studies that are sedentary behaviour focused (in particular, for 

electronic media use) is currently limited. The typical screen-behaviour investigated by 

many of the reviewed studied herein included TV viewing. This calls for more research 

into other forms of electronic media (i.e., video/computer gaming and computer/internet 

use) correlates. Future research may strengthen current evidence base, expand the scope 

and provide consistency of correlates in particular, for some factors that to date showed 

mixed associations (i.e., TV in bedroom and neighbourhood crime level) or deficient 

evidence (i.e., parental perceptions about children‟s excessive media use and 

neighbourhood walkability). 

 

Most of the research so far, showed that the majority of children exceed the pediatric 

guidelines of two hours/day for electronic media. Given this significant prevalence of 

electronic media use, there are no studies that have examined the specific sub-groups of 

children (i.e., those that exceed current pediatric recommendations and those that do 

not) and correlates of screen-based media, especially on different types of days 

(weekdays and weekends). These may emerge as additional sources of influence 

particularly as children have more discretionary time on weekends, and may present 

with different opportunities for different types of leisure activities (i.e., playing outside 

and being physically active). In addition, current trend data for electronic-based 

sedentary behaviour is also limited. 

 

It also needs to be highlighted that some of the evidenced variations among correlates 

for electronic media use may be present because of respective studies measurement 
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error, small sample size, sample specific characteristics, cross-sectional designs, and 

limited period of follow-up among some of the prospective studies reviewed.  

 

Further research into correlates of electronic-based sedentary behaviour should continue 

within the home setting, as the role of the family environment is crucial to better 

understanding electronic media use in children. Household norms and perceptions about 

electronic media, parental modelling of screen-based behaviours, and the acquisition of 

electronic equipment at home is created by parents. These elements collectively are 

influential factors that can impact on children‟s screen-based behaviours and their 

overall leisure time.  

 

Among most of the studies reviewed, it was observed that electronic media use (as 

typically defined by TV viewing) was asked of participants as a general question rather 

than as an item which distinguished between different types of media forms (i.e., TV 

viewing, Video/DVD viewing, computer use for homework, computer use for fun and 

electronic/console gaming). Therefore, different types of measurement tools used by 

different types of studies (i.e., cross-sectional and longitudinal) analyse data differently 

(i.e., single item score or a composite score) which can yield different results (Rockett, 

2008). These methodological flaws can lead to problems associated with establishing 

causality and question the plausibility of study findings. Consequently, the 

interpretations of results across studies can be problematic, with comparisons difficult 

to determine. It has also been suggested that some of the inconsistent findings in 

relation to the associations between electronic media use and physical activity may be 

partly related to the exaggerated focus on measuring MVPA among children  (Dennison 

& Edmunds, 2008) rather than capturing light or active (unstructured) play. Above all, 

the reviewed literature has shown the significance of electronic-based sedentary 
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behaviour correlates in the lives of children and its plausible contribution to 

overweight/obesity in the pediatric population. 
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This chapter consists of a published manuscript that contains information on Phase 1 of 

this study, the qualitative component. An identical and published version of this 

manuscript can be found in Appendix VIII of this thesis: Granich, J., Rosenberg, M., 

Knuiman, M., & Timperio, A. 2008. Understanding children‟s sedentary behaviour: a 

qualitative study of the family home environment. Health Education Research, 

doi:10.1093/her/cyn025. Advance Access published online on May 22.  
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Electronic media (television, electronic games and computer) use has been associated 

with overweight and obesity among children. Little is known about time spent in 

sedentary behaviour among children within the family context.  The aim of this study 

was to explore how the family home environment may influence children‟s electronic-

based sedentary behaviour.  Focus groups and family interviews were conducted with 

11-12 year-old children (n=54) and their parents (n=38) using a semi-structured 

discussion guide. Transcripts were analysed using a thematic content approach. 

Children incorporated both sedentary and physical activities into their weekly routine. 

Factors influencing children‟s electronic media use included parent and sibling 

modelling and reinforcement; personal cognitions; the physical home environment; and, 

household electronic media use rules and restrictions. Under-recognition of the time 

children spent with electronic media was an individual influencing factor and a major 

barrier to modifying children‟s sedentary behaviour. Efforts to reduce sedentary 

behaviour should focus on the influencing factors that reciprocally interact within the 

family home. An emphasis on increasing awareness about the risks associated with 

spending excessive time in screen-based activities should be a priority when developing 

intervention strategies aimed at modifying the time children spend in sedentary 

behaviour. 
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Like many western societies (Wang & Lobstein, 2006), Australia has seen a dramatic 

increase in childhood overweight and obesity rates over the past two decades (Booth et 

al., 2001; Magarey et al., 2001). The causes of overweight and obesity in children are 

complex. Declines in physical activity (PA) and increased time spent in sedentary 

pursuits such as television (TV) viewing and other electronic media (EM) use, are 

considered major contributors (Barnett et al., 2002; Gordon-Larsen et al., 2000a; Duke 

et al., 2003; Arluk et al., 2003a). Watching TV for more than two hours per day during 

childhood and adolescence has been shown to attribute to 17% of adult overweight 

(Hancox et al., 2004). Although, positive associations between TV viewing and various 

indices of adiposity in children have been shown (Armstrong et al., 1998; Crespo et al., 

1998; Gortmaker et al., 1996), some studies have demonstrated a weak association 

(Marshall et al., 2004) whilst others have shown no association (Biddle et al., 2004a). 

Despite these inconsistent findings, TV viewing may contribute to overweight and 

obesity through increased snacking while watching TV (Van den Bulck, 2004) and an 

increased demand for energy dense foods advertised on TV (Halford et al., 2004). 

Children who watch more than two hours of TV per day consumed less fruit and 

vegetables and more high energy drinks (Salmon et al., 2006a). It has also been 

hypothesised that time spent using EM may displace (Mutz et al., 1993) other activities 

that require more energy such as children‟s active free-play (Veitch et al., 2006) and 

structured PA (Hands et al., 2004; Salmon et al., 2004). In addition, excessive TV 

viewing and other EM use have been linked to other negative outcomes among children 

such as poor cognitive performance (Dworak et al., 2007), anti-social behaviour 

(Christakis & Zimmerman, 2007) and reduced sleep-time (Van den Bulck, 2004). 
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Most EM use (73%) among children aged 10-13 years is comprised of TV viewing 

(Olds et al., 2006). Despite Australian (Department of Health and Ageing, 2004) and 

US (American Academy of Pediatrics Committee on Public Education, 2001) guidelines 

recommending that children limit their EM use to two hours or less daily, on average, 

Australian children spend 2.5 hours/day watching TV alone (Salmon et al., 2004).  

Recent data suggests that children who are significant TV watchers at a young age are 

likely to remain so when much older (Marshall et al., 2006). The actual amount of time 

children spend watching TV has remained relatively stable over the past five decades 

(Biddle et al., 2004a; Carter, 2005). However, there has been a 1% annual increase in 

average minutes per day households use electronic games since 1995 (AC Nielsen 

Media International, 2001). Similarly, households‟ ownership of PC‟s has increased. In 

1998, 29% of households owned a PC compared to 70% of homes having access to a 

computer and 60% to the internet during 2005-2006 (ABS, 2006b). In particular, 

children‟s access to the internet has increased from 14% in 2003 to 25% in 2006 

(Australian Film Commission, 2007). Furthermore, during 2006, 64% of children 

reported playing electronic or PC games with boys spending an average of 9.2 hours 

and girls 5.7 hours per fortnight (Australian Film Commission, 2007).  

 

To reduce electronic screen-time among children it is important to identify influences 

on this behaviour.  The significant media presence within homes may be a powerful 

influence on children‟s EM use.  Household ownership of multiple TV sets and VCR‟s 

doubled to 86% between 1991 and 2001 (ABS, 2003). In addition, 28% of 10-12 year 

olds had a TV set in their bedroom (Salmon et al., 2004).  Multiple TV‟s and video‟s in 

the home and having a TV in the bedroom have been associated with greater amounts of 

TV viewing in children (Salmon et al., 2004; RACP, 2004). The broader family 

environment has also been shown to be influential with factors such as family TV 
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viewing habits (Saelens et al., 2002; Salmon et al., 2005a), TV viewing rules (Gentile & 

Walsh, 2002), eating meals while watching TV (Salmon et al., 2005a; Coon & Tucker, 

2002), family structure (Salmon et al., 2005a) and, family dynamics (Bagley et al., 

2006) related to TV and other EM use. To date, little is known about children‟s and 

parent‟s perceptions about TV and EM use within the family home setting.  With the 

proliferation of EM within households, it is unknown whether children and parents 

consider TV or EM use as a potential risk. This qualitative study aimed to examine how 

the family home environment may shape 11-12 year olds‟ EM use within the home, 

providing insights for the development of intervention strategies that seek to modify 

children‟s EM use during leisure time. 

 

 

Focus groups and family home interviews were undertaken with 11-12 year-old children 

and their parents. Qualitative methodologies allow in-depth exploration and 

identification of perceptions, attitudes and beliefs that may not have been identified 

previously or may not be well captured in quantitative research (Grbich, 1999). Data 

were collected between July 2003 and May 2004. The University of Western Australia 

Human Research Ethics Committee approved the study protocols. 

 

 

Metropolitan government and non-government primary (elementary) schools in Perth, 

Western Australia, were randomly selected from low, middle and high socio-economic 

postcodes (Trewain, 2003). Of the 35 schools selected, nine (n=8 government and n=1 

non-government) agreed to post written invitations to homes of parents of 11-12 year 

old children. A family pass to an entertainment venue was offered as an incentive to 

participate. However, (parent) participants‟ focus groups attendance during business 
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hours proved difficult. As most working families are time poor, a choice to participate 

in either, a parent and/or child focus group or a family home interview was provided to 

increase participation. Participants chose the format that they felt most comfortable with 

and one that was most convenient to them. 

 

Written informed consent to participate in the study was obtained from children and 

parents. Children returned these forms to the teacher, who then posted them to the 

researchers. All invitation materials included researchers and institution contact details. 

The researchers then contacted participating families to arrange a suitable time for 

family home interviews and/or parent focus groups. School principals were also 

contacted to organise focus groups facilities and scheduling of discussions.  

 

 

In total, seven focus groups with only children (three low, one mid and three high SES), 

six focus groups with only parents (three low and three high SES), and 16 family 

interviews (four low, two mid and 10 high SES) were conducted. On average, focus 

groups took approximately 90 minutes and family home interviews were about 45 

minutes. All focus groups were held at the school from which families were recruited. 

Family interviews were held at participants‟ homes. As about 80% of participating 

parents were mothers, most family interviews included only the mother and 

participating child.  

  

Focus groups and family home interviews were conducted in a semi-structured format; 

a schedule with four pre-identified themes and open-ended questions were used to guide 

the discussion. The four discussion themes included: perceptions of EM use; TV 

viewing behaviour and family experiences with EM use; family rules and restrictions 
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regarding EM within their household; and, perceptions and experiences with alternative 

activities to EM use at home.  

 

Each focus group and home interview was conducted by a trained facilitator and an 

assistant, and tape-recorded with participant‟s consent. Verbatim transcripts were made, 

omitting names. After each discussion/interview, children and parents were asked to 

complete a brief self-administered questionnaire requesting demographic details, 

duration of EM use during a typical school week and child‟s preferences for leisure 

activities on weekdays and weekends. The questionnaire also included an inventory of 

EM equipment at home (e.g., number of TV sets, PC‟s computers, portable/hand-held 

electronic games and internet access). The schedule and questionnaire were pilot tested 

for clarity with parents (n=4) and children (n=4), respectively using mini-focus groups. 

Face and content validity of the schedule and questionnaire were established through 

expert panel review.  

 

 

Data from post-interview questionnaires were analysed using SPSS (Statistical Package 

for the Social Sciences) Version 12, and descriptive statistics generated. Thematic 

content analysis (Aronson, 1994) was used to analyse focus group and family interview 

transcripts using the software program NVivo Version 2.0 (QSR NU*DIST Vivo) 

(Gibbs, 2002). This process attached meaning to the transcribed data through generation 

of categories and themes. Three levels of coding were established (Miles & Huberman, 

1994). The first level, „open coding‟ (free nodes) included descriptions of children‟s 

sedentary behaviours (SB) including TV and EM use. Words or text passages were 

highlighted and categorised. The second level of coding collapsed open codes into 

„axial‟ codes (tree nodes). Where appropriate, third level „selective‟ coding was applied 
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(further collapse of second-level codes into major or sub-themes). The main coding 

frame was independently validated by a second researcher.  In addition, five randomly 

selected transcripts were cross-coded by the second author to ensure agreement and 

consistency of coding. Inconsistencies between codes were discussed until a consensus 

was reached and codes amended accordingly (Richards, 2005). The results presented 

herein are analytical interpretations of themes and categories supported by verbatim 

quotes. 

 

 

 

Ninety two participants took part in this study of which 54 were children (26 males and 

28 females) and 38 parents (9 males and 29 females). Overall, 16 parents and 38 

children participated in focus group discussions and 22 parents and 16 children took 

part in a family home interview. Children were aged 11 to 12 years, with an average age 

of 12.12 years). Most parents were aged between 41 to 45 years and had a university 

education. Thirteen percent of participants lived in a low, 23% in a mid and 64% in a 

high socio-economic area (SES).  

 

 

Children‟s daily routines consisted of both, sedentary and active pursuits. This 

interpretation formed a strong over-arching theme within the context of weekday and 

weekend routine use of EM at home.  
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For most children the weekday routine consisted of a range of structured and 

unstructured physical and sedentary activities including school, homework, PA, music 

and socialising. For some children, early morning periods were characterised by 

watching TV before school, but morning TV generally appeared to be restricted by most 

parents. After-school activities usually consisted of homework followed by a structured 

activity (i.e., organised sport training/game or music lessons), active free play (i.e., 

kicking a ball outside, or jumping on a trampoline), independent play with friends (i.e., 

beanie kids or with dolls), other PA (i.e., riding a bike to a friends‟ house or taking the 

dog for a walk) or a sedentary activity such as TV viewing or playing electronic or 

computer games (E/PCG).  

 

Variability among households regarding TV watching during evening meals was noted. 

Most families cited often having dinner while actively watching TV. A few respondents 

mentioned usually leaving the TV on as part of background noise. Very few reported 

actively switching off the TV during evening meals.  

 

Following dinner most children reported watching TV, playing E/PCG, or using a 

computer (PC). Most children described going to bed between 8.30pm and 9.30pm, 

with some preferring to read before falling asleep. However, those who had a TV or 

other EM in their bedroom revealed that they continued watching TV until they fell 

asleep or stayed awake to played E/PCG.  

 

(I) get up watch TV, have breakfast, get ready, watch TV (for) half an hour, go to school, come 

home watch TV (for) about an hour or so, go to sport, watch TV after sport…watch for about 

half an hour or so or maybe an hour depends, have dinner, and after dinner I watch about 

another hour and a half maybe two hours…until bedtime [Boy, mid-SES]. 
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We (family) eat tea while we watch TV, then I just watch TV for the rest of the night because I 

have a TV in my bedroom so I watch it there. Usually I get to sleep around 9(pm) sometimes 

later [Girl, low-SES]. 

 

I got one (TV), a computer and a (game) console in my room. I can also put the DVD player in 

my room. I usually play (E/PCG) in my room at night  

[Boy, high-SES]. 

 

Children‟s weekend routines typically consisted of some organised PA, mainly team 

sports and screen-based activities.  The use of EM was seen as an important part of the 

weekend routine.   

 

 Computer games kind of rules my life on the weekends. I wake up and play some and 

then I go to sport games, come back play (more) computer games…for two  or three hours and 

then go to my friends place, come back and play some more…more on Sunday than anything 

else [Boy, mid-SES].  

 

Social and other recreational activities were also a significant part of children‟s 

weekends.  

 

On the weekend I do a lot of things…we (family) sometimes go to the beach, go fishing, we go to 

the park. (On the weekend) I do watch a bit more TV maybe about two hours a day [Boy, mid-

SES].  

 

(On the weekend) I just watch sport and play sport…Sunday I have my soccer games (and 

Saturday) I go to my friend‟s house and play [Boy, high-SES]. 

 

Most children went to bed later on weekends than on weekdays.  For many children bed 

time appeared largely dependent upon evening TV programming. Children who 
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frequently mentioned attending sleep-over parties generally participated in more screen-

time than other children. 

 

I sometimes go to bed at 9.30pm it depends on what‟s on (TV), sometimes I go at 9pm (and) 

sometimes I go at 8.30pm and read „till 9pm, but if it was like a Friday night and my friends are 

over „till the next day I might stay up and (we) watch a movie and that might go on until 

11.00pm…or we stay up (and) watch movies until midnight [Boy, mid-SES].  

 

 

The vast majority of children and their parents reported that the child spent two or more 

hours using EM during their leisure-time on a typical school (88%) and weekend (87%) 

day. The largest contributor to EM use was TV viewing: over one-third of children 

reported spending two or more hours watching TV on school days. While most reported 

playing E/PCG, or using the internet on school days, few exceeded two hours in these 

activities. The proportion of children who exceeded two hours of any of the three types 

of EM use was approximately twice as high on weekends. Parent-reports of their 

children‟s EM use were generally lower than their children‟s estimates (see Table 3.1).  
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Table 3.1 Parental perceptions and their children‟s self-reported 

sedentary leisure activities during a typical school day and a weekend day. 

 

When asked about their favourite leisure activities at home, children preferred to be 

indoors and play with toys, games or practice their musical instrument. Most children‟s 

second choice of activity was being active outdoors with friends.  

 

Nearly all parents perceived that their children had an adequate mix of active, sedentary 

and social leisure pursuits that they performed on a weekly basis, and most perceived 

that their child spent an acceptable amount of time using EM. Children‟s views were 

similar. Overall, very few parents considered their children‟s screen-time to be 

problematic or excessive. This in part, appeared to be related to a perception that 

children‟s participation in PA and social activities counteracted sedentary time.  

 

I think that I have a pretty balanced (life)…I think it is pretty balanced because we all three 

(including sisters) do a lot of sport activities [Girl, high-SES].  
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(EM use) is just something that happens in the background and it invariably fills in the space 

between clarinet, homework, swimming, drama, band, football, netball and all those other 

activities [Father, high-SES].  

 

 

Children‟s EM use appeared to be strongly influenced by the family home environment. 

A range of factors within the home were raised by all participants and included; role 

modelling; reinforcement and encouragement from siblings and parents; monitoring, 

rules and restrictions about EM; and the home physical environment. Although other 

influences were mentioned, such as “stranger danger”, seasonal variations in leisure 

preferences, availability of PA facilities within the neighbourhood and having friends 

nearby, these represent more external influences and are not discussed here. 

 

Siblings appeared to have a strong influence on EM use among children particularly in 

families who had same sex children. It appeared that siblings reinforce the use of EM by 

doing the activity with the child.  Male siblings, in particular, often enjoyed co-playing 

E/PCG.  

 

They just watch each other play (electronic games) and he (11-12 year old boy) identifies with 

his (older) brothers [Mother, high-SES].   

 

 The boys (11-12 year old boy and his brother) just want to play (electronic games) all 

the time [Mother, low-SES].  

 

However, siblings also appeared to influence children‟s PA and opportunities for active 

pursuits, with older and younger siblings encouraging different types of PA. For 
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example, older siblings appeared to reinforce, encourage and support physically active 

pastimes, while younger siblings appeared to encourage free play. 

 

Our older brothers, they are kind of like second parents to us, they really get us going which I 

find is really good, like we might play cricket with them…they do a lot of things with us…they 

play with us a lot and they take us out [Boy, mid-SES].  

 

My younger sister loves going to the park so I kind of spend half my time in the park and play 

[Boy, low-SES].  

 

Parental role modelling and reinforcement of both EM and PA also emerged as key 

influences on children‟s behaviour. Some parents described their propensity towards TV 

viewing as a negative example for their children.  Others described their physically 

active lifestyle as an impetus for arranging family physical activities.  

 

My husband, he likes quite a bit of TV. He and the kids tend to watch more.  I‟m not a big TV 

fan at all.  In fact if we didn‟t have one (TV) it wouldn‟t worry me [Mother, high-SES]. 

 

I love my TV and I pretty much know everything that is on, and that is possibly a bad influence 

for my girls [Mother, high-SES].  

 

I (bike) ride to work each day. On the weekend or in the school holidays I try and go for a ride 

with them (kids) everyday. We go together to a local park and ride around or have a play and 

ride (back) home [Mother, high-SES]. 

 

Among some families, co-viewing of certain TV programs or DVD‟s appeared as 

“family time”.  

 

We (family) like watching “program x” together, that‟s one of our favourites…and if you watch 

TV together it promotes a lot of conversation [Mother, low-SES].  
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On the weekend I always ride down to the video shop and get a few DVD‟s and we (family) 

watch DVDs for most of the day on Saturday [Boy, low-SES]. 

 

However, among few families, the age range of their children made co-viewing 

difficult.  

 

Not a whole family gets to sit down…because of the huge age difference (in children)…there 

wouldn‟t be much on (TV) that would suit six people with that age range [Mother, mid-SES]. 

 

Mothers appeared to be “gatekeepers” of the time their children spent in PA, homework, 

social pursuits and with EM. Children often described their mothers‟ watchful eyes on 

their TV consumption. 

 

  I know that I‟m watching too much TV because mum comes in (and) says I‟m watching 

too much [Girl, high-SES].  

 

Most parents appeared to regulate children‟s EM use through rules and restrictions. 

Although these rules varied between families, TV viewing before school was commonly 

monitored and restricted. Some children also mentioned not being allowed to use EM 

after school until homework was completed. 

 

We are not allowed to watch it (TV) in the morning unless it is the weekend or it is a pupil free 

day (at school) and sometimes mum just says „I think you‟ve had enough‟ [Girl, high-SES].  

I am only allowed to watch it (TV) after school but I have to do my homework first. [Boy, high-

SES].  
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Some parents cited placing time limits on evening TV viewing. This appeared to be 

consistent with bed time curfews. A few parents described the physical side-effects of 

late TV viewing on children.  

 

Recently we have said no TV after 9.00pm because the kids are just too tired.  We can see it 

(TV) starting to have an effect on the kids. They are having trouble waking up (in the morning) 

[Mother, high-SES]. 

 

In general, for many children the concept of rules regarding EM use appeared to be in 

place since early primary (elementary) school years.  

 

 

The design and availability of electronic equipment within the home emerged as another 

influence on children‟s use of EM and other leisure activities.  For example, elements of 

the family‟s home design and the size of their residential block seemed to impact on the 

type of activities children performed in the evening, with different designs either 

encouraging or prohibiting active play. 

 

Because our kitchen and dining area is alfresco…we go outside, have our meal out there and 

they (kids) play outside…there is more room outside than there is in the house, and everyone 

just sits outside and we just don‟t get round to watching the TV [Mother, high-SES]. 

 

There is one problem with (playing) in our backyard it‟s very small…and we don‟t have a front 

yard [Boy, low-SES]. 

 

In the post-interview questionnaire, most children (44/54: 81%) reported having two or 

more TV sets at home, 35% (19/54) having a TV set in their bedroom. About half of the 

children in this study (28/54) reported having two or more electronic game consoles. 
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Most households (45/54:83%) were connected to the internet, and 18% (10/54) had pay 

TV.  

 

Multiple TV sets in the house were not perceived by some parents as excessive, rather 

as a social convenience. The purchase of electronic game consoles were often an 

impetus for an additional TV set at home. The number of TV sets at home influenced 

co-viewing patterns. For instance, some children indicated that they would watch their 

favourite TV programs in separate rooms with siblings and/or parents while at other 

times they watched in isolation. Occasionally, participants also referred to multitasking 

in the context of reading and watching TV simultaneously. 

 

(My son) has his (own) TV set so that he can play (console) games [Mother, high-SES].  

 

Sometimes we have all three TV‟s going at once, and they (children) are all in different rooms 

and there might be different things that we like to watch [Mother, high-SES]. 

 

Several parents raised concern about children having a TV in their bedroom. However, 

this concern was predominantly mentioned in the context of children not being ready on 

time for school, having their TV set constantly switched on and refusing to go to bed 

when instructed.  

 

 

This qualitative study provides insights into children‟s EM use within the family home 

environment. The results indicate that children have weekday and weekend routines 

within which a repetitive pattern of sedentary and physical activities is evident with 

many having a strong preference towards EM use during leisure-time. The findings of 

this study appear to be consistent with Social Cognitive Theory (SCT) (Baranowski et 
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al., 2002), with the main constructs of SCT (personal cognitions, observational learning, 

reinforcements, expectations and self-efficacy) reflected in the results. All of these 

elements can be viewed as theoretical underpinnings that may assist in designing 

interventions aimed to reduce EM use at home. The notion of reciprocal determinism, 

whereby individuals and their environment constantly interact and influence each other 

(Baranowski et al., 2002), suggests that it is important to include strategies that address 

each of these elements in potential interventions.  

  

The results of this study suggest that parents, siblings and friends shape children‟s EM 

use and PA, particularly through modelling and reinforcement of behaviour. In this 

study, children‟s EM use was influenced and reinforced by the behaviours of parents 

and siblings (i.e., co-viewing, rules and restrictions) as well as the actions of friends in 

the neighbourhood. Similar to previous studies (Saelens et al., 2002; Salmon et al., 

2005a; Bagley et al., 2006; Taylor et al., 1994) that showed significant others have a 

powerful and dual role in influencing children‟s preferences and levels of participation 

in active and sedentary activities, the results of this study found role modelling of an 

active lifestyle or sedentary leisure past-time by parents and siblings to influence 

children‟s choices of leisure activities. But, the level of influence appeared to be related 

to the type of behaviour significant others preferred and modelled. For instance, 

children who reported having an older brother who was involved in structured PA 

activities or a younger sister who enjoyed going to the local park appeared to be 

influenced to do the same. Conversely, children who had an older brother who spent 

considerable amounts of time playing E/PCG were also influenced to do the same. 

Taylor and colleagues (Taylor et al., 1994) refer to this concept as familial aggregation 

where family members can influence each others behaviour in a bidirectional manner. 
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Thus, siblings may both positively influence PA and negatively influence EM use. 

Therefore, interventions to reduce children‟s EM use should also include siblings. 

 

The physical home environment and household rules about EM use also emerged as 

important influences on children‟s EM use. In this study, house design and the 

availability of multiple electronic devices within the home including children‟s 

bedrooms, appeared to impact on children‟s leisure activities. Having a media-rich 

physical home environment is commonplace (ABS, 2003; RACP, 2004; ABS, 1998). 

Extensive accessibility and availability of home multimedia entertainment has been 

previously shown to provide an enticing setting for EM use among children and families 

(Tucker et al., 2006; Jordan et al., 2006). As parents typically control the acquisition of 

electronic equipment there is significant potential to alter the physical environment with 

the assistance of parents.  

 

This study also found that children‟s EM use was influenced by their personal 

preferences and the value they placed on performing these activities. Children in this 

study spent an average of six hours a day using EM. Interestingly, both parents and 

children generally felt this amount of time was acceptable and part of a balanced 

lifestyle, despite the amount being triple the recommendations for Australia 

(Department of Health and Ageing, 2004) and the US (American Academy of Pediatrics 

Committee on Public Education, 2001). A similar study (Gordon-Larsen et al., 2004a) 

also found that mothers and daughters perceived that the quantity of TV viewing was 

acceptable, despite mothers reporting that their daughters watched a substantial amount 

of TV a day. Crawford and colleagues (Crawford et al., 2006) have also suggested that a 

significant proportion of parents under-recognise behaviours such as time spent in front 

of screens. This parental under-recognition may be due to a lack of awareness about the 
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current guidelines and the risks of excessive EM use. Strong parental propensity 

towards EM use further complicates the issue, adding another barrier to modifying 

children‟s EM use. 

 

The process of modifying behaviours requires a level of self-ability and confidence to 

accept and change an action: self-efficacy (Baranowski et al., 2002). However, 

children‟s self-efficacy in successfully changing their SB maybe a challenging task for 

future interventions if neither children nor their parents recognise what is an excessive 

amount of EM use. Educating families about appropriate use of EM and alerting them to 

the negative psychological, behavioural and physiological side-effects of excessive EM 

use may be a promising approach in overcoming this barrier. This level of education is 

supported by results related to the role of mothers in families, in particular as 

“gatekeepers” of children‟s EM use. Most mothers in this study appeared to closely 

monitor homework completion, social and physical activities, and to regularly enforce 

household EM rules and restrictions which focused on TV viewing during weekdays, 

despite considerable time spent playing E/PCG on weekends (particularly among boys). 

Previous research has shown that most families have consistent household rules 

restricting children‟s TV viewing (Salmon et al., 2004; Gentile & Walsh, 2002). These 

findings indicate that mothers are capable of (and willing to) set and enforce EM rules 

and restrictions within their households. Thus, involving parents and other household 

members in interventions to modify children‟s EM use can assist to create boundaries 

and further monitor children‟s behaviour, and may be viewed as critical components 

(Baranowski et al., 2002). Further, parental involvement in programs has consistently 

been shown to be important for children‟s attainment of health behaviours (Norton et 

al., 2003).  
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Although most children in this study exceeded current recommendations regarding EM 

use, importantly, this study showed that children do not spend all their leisure time 

using EM. Children appeared to perform a range of structured (i.e., team-based sports 

like netball), unstructured (i.e., jumping on a trampoline) and incidental physical 

activity (i.e., riding a bike to a local shop). Girls generally preferred more sedentary 

pursuits such as reading, arts and crafts, followed by PA of low-to-moderate intensity 

like walking or playing with a pet. Boys preferred E/PCG followed by structured 

activities of moderate-to-vigorous nature such as football. These findings support 

studies that found EM use and PA participation co-exist among children (Biddle et al., 

2004a; Salmon et al., 2004). This study suggests, however, that some children‟s sleep 

time was reduced so that they could complete all their reported daily activities. This is 

of concern since short sleep time has been shown to be an independent risk factor for 

overweight/obesity (Chaput et al., 2006), and parents reported that their children were 

tired in the morning and had difficulty rising for school. 

 

 

Despite the random selection of primary (elementary) schools from which the 

participants were recruited, mothers were over-represented among parent participants. 

As well as bias toward participants from schools in high SES areas in the sample, it is 

possible that those that volunteered to take part where more interested in EM use than 

other families, hence the sample were self-selected. In addition, as duration of EM was 

self and proxy-reported, inaccuracy in average EM use per day is plausible. Social 

desirability bias may also be an issue given the nature of the home-based interviews, 

focus groups and the administration of the self-completed questionnaire following the 

interview/discussions. This qualitative study is also subject to interpretation bias by the 
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coders, despite efforts to enhance rigour through validation of the coding frame and 

cross-coding of random transcripts.  

 

 

This study found that EM use, while dynamic, was largely predictable and related to 

children‟s weekly routines, and a complex mix of factors that interact within the family 

home. Figure 3.1 summarises this study‟s findings and can be used as part of a 

theoretical framework in shaping future interventions aimed to modify children‟s EM 

use. 

 

However, further exploration into children‟s personal beliefs and expectations to change 

their EM use, their parent‟s ability to set realistic and achievable goals to alter EM use 

and the efficacy of establishing positive reinforcements in a bid to modify children‟s 

EM use are required. Similarly, future research into children‟s leisure time should also 

explore other forms of SB that may have a positive impact on children‟s health and 

development such as reading, playing musical instruments, and singing, drawing or 

talking to friends on the telephone to obtain a broader view of children‟s leisure choices. 

Whether EM use contributes to short sleeping hours particularly during weekends also 

warrants further research.
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Figure 3.1 A conceptual schema representing children‟s 

incorporation of physical and sedentary leisure activities and the 

influences on sedentary behaviour within the family home 

environment. 

 

The key findings of this study are that EM use among 11-12 year old children co-exists 

with varying levels of PA. Parents, siblings and friends exert a significant influence 

over children‟s SB particularly in the form of EM use. The family home environment 

may be a potent and context-specific setting for children‟s EM use. Future efforts in 

modifying children‟s SB should focus on heightening the awareness of health risks 

linked to excessive EM use, and address personal, familial, social and physical home 

factors that can hinder SB modification or enhance active alternatives in children. In 

particular, EM use may be altered by focusing on changing children‟s preferences for 

particular leisure activities, targeting parents and siblings to encourage modification of 

co-viewing and co-playing patterns, thereby, reinforcing and further encouraging the 

instigation of EM rules and restrictions within the family home. Intervention strategies 

may also need to take into account EM behaviour of individual family members who
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 may be role models. Additionally, an exploration of barriers and facilitators to reducing 

EM use within the family home environment both, from a child and parent perspective 

is equally warranted. 
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This chapter is presented as a manuscript and contains information on Phase 2 of this 

study, the quantitative component. This manuscript has been peer-reviewed and it is 

pending revisions for a resubmission to the Journal of Physical Activity & Health. 
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Home electronic media use is a common form of sedentary behaviour for children. This 

study examined associations between children‟s overall screen-time and their physical 

and psychosocial attributes, as well as the social and physical aspects of the family 

home. 

 

Children (n=298) aged 11-12 years self-completed a questionnaire about electronic 

media use. Anthropometric measurements, including four skinfolds, waist and hip 

circumferences, were taken. Median electronic-media use (TV, video, DVD, computer 

use for homework and fun, and electronic games) was applied to dichotomise children 

into heavy versus light media users. 

 

Children spent on average 290 and 351 mins/day using electronic media on a typical 

school and weekend day, respectively, and 87% exceeded the electronic media use 

guidelines of ≤2hrs/day. More boys were heavy media users compared with girls (60% 

vs 40%, p≤0.001). Heavy media users were more likely to watch TV before school 

(boys and girls p≤0.05), after school (girls p≤0.01), during dinner (boys p≤0.05) and late 

at night (p≤0.001) compared with light users. Heavy users were also more likely to have 

a father who often played electronic games (p≤0.05).  Significant positive associations 

were found with electronic devices in the bedroom and internet access at home (p≤0.05 

for each). A small but positive association was also found between children‟s body 

mass index and total electronic media use (r=.13, p≤0.05). 

 

The home environment appears to impact significantly on the time children spend 

engaged in electronic-based sedentary behaviours. The results suggest that the 

modification of children‟s electronic media use requires a mix of intervention strategies 
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that are focussed on when and how children watch TV/Video/DVD and use computers 

and electronic games, as well as on influencing modelling within the home, and 

availability and access to electronic devices, especially in children‟s bedrooms 
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Sedentary behaviour (SB) among children can take many forms, including electronic 

media (EM) use, reading, listening to music, singing or drawing. Of these activities, EM 

use occupies the largest amount of children‟s sedentary activities (ABS, 2006a), and 

may involve engagement with a number of electronic devices such as  television (TV), 

video‟s (VHS), DVD‟s, non-academic computer use, and console game playing. SB in 

the form of EM use has been linked to the increasing problem of overweight and obesity 

in children (Kautiainen et al., 2005). TV viewing in particular has been shown to be 

associated with overweight and obesity in children in cross-sectional and longitudinal 

studies (Davison et al., 2006; Gortmaker et al., 1996), and with an increased risk of 

developing chronic conditions that track into later years (Hancox et al., 2004). Despite 

TV viewing having social and educational benefits (Close, 2004), it has also been 

associated with low academic achievement (Hancox et al., 2005), anti-social (Bickham 

& Rich, 2006) and aggressive (Bushman & Huesmann, 2006) behaviour, attention 

(Miller et al., 2007) and sleeping (Johnson, 2004) problems and poor dietary habits 

(Salmon et al., 2006a). Similarly, console games, computer and internet use have been 

attributed to positive and adverse health and social benefits (Sharif & Sargent, 2006; 

Gross et al., 2002).  

 

In light of the evidence linking children‟s screen-time with overweight and obesity, it 

has been recommended that children younger than two years should avoid TV viewing 

while older children should not spend more than two hours a day in front of EM 

entertainment screens (American Academy of Pediatrics Committee on Public 

Education, 2001; Department of Health and Ageing, 2004). However, evidence of 

compliance with these recommendations is mixed.  In Australia, a study found that 31% 

of 5-12 year olds exceed the 2h/day recommendation (Spinks et al., 2007), while 
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another found that 95% of primary (elementary) school children spent more than 2h/day 

in front of screens (Hands et al., 2004). Children who are non-compliant with these 

recommendations have 63% greater odds of being overweight for their age and sex 

compared to those who are compliant (Spinks et al., 2007). On average, children aged 

11-14 years spend 4.25h/day watching TV, Video‟s and DVD‟s (Roberts et al., 2005b).  

Electronic-based SB among children has been shown to increase with age (Hands et al., 

2004; Roberts et al., 2005b; Booth et al., 2006).  In addition, boys tend to spend more 

time in screen-based activities than girls across childhood and adolescence (Hands et al., 

2004; Booth et al., 2006; Salmon et al., 2004). Therefore, early adolescence appears to 

be an opportune time to intervene to modify children‟s EM use before significant 

increases occur (Brodersen et al., 2007). 

 

As EM use primarily occurs in the family home, the home environment is likely to be 

an important setting for the development of electronic-based SB. Homes are media-rich 

environments with almost all households having access to TV and a significant 

proportion of homes having a TV set in children‟s bedroom (Salmon et al., 2004; 

Vandewater et al., 2007). In the US, the average family home has four TV sets, of these 

66% are in children‟s bedroom (Vandewater et al., 2007). In Australia, 60% of 

households have two or more TV sets (Nielson, 2001), and about 30% of 10-12 year-

olds have a TV in their bedroom (Salmon et al., 2004). Eighty percent of 10-14 year-

olds have at least one video/computer game (Roberts et al., 2005b; Salmon et al., 2004) 

and about 30% of children have three or more home electronic devices at their disposal 

(Roberts et al., 2005b). An EM-filled home is highly related to spending more time in 

front of screens and thus, being sedentary (Salmon et al., 2004). A greater presence of 

electronic devices within homes is positively associated with children having a high 

body mass index (BMI).  
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The family home is a context-specific setting where EM use, particularly in the form of 

TV viewing, is not only prevalent but also part of families‟ day-to-day leisure time 

(Hardy et al., 2006b). Previous studies have identified a broad range of predictors of TV 

viewing or overall screen time among children, such as gender (Kautiainen et al., 2005; 

Spinks et al., 2007; Dollman & Ridley, 2006), socio-demographics(Hancox et al., 2004; 

Salmon et al., 2004; Bagley et al., 2006; Gorely et al., 2004), child‟s weight status 

(Kautiainen et al., 2005; Hancox et al., 2004; Spinks et al., 2007; Gorely et al., 2004; 

Hancox & Poulton, 2006) and adiposity (Dollman & Ridley, 2006), availability and 

accessibility of electronic devices (Sharif & Sargent, 2006; Salmon et al., 2004; Gorely 

et al., 2004), physical activity (Hancox et al., 2004; Salmon et al., 2006a; Salmon et al., 

2004; Hardy et al., 2006b; Dollman & Ridley, 2006), poor dietary intake (Salmon et al., 

2006a; Gorely et al., 2004), paternal body mass index (BMI) (Hancox et al., 2004; 

Arluk et al., 2003b), lack of  restriction over TV use (Sharif & Sargent, 2006; Brodersen 

et al., 2007), co-viewing with family and friends (Hardy et al., 2006b; Salmon et al., 

2006b), eating in front of TV (Hardy et al., 2006b) and  parental and sibling TV viewing 

habits (Hardy et al., 2006b; Baradas et al., 2007; Gorely et al., 2004). However, few 

studies have examined this full spectrum of factors in the same adolescent population.  

Even fewer have studied these factors within the context of school and weekend days.  

As it is possible that different factors may operate to influence EM on school and 

weekend days, such information is important; particularly from an intervention 

perspective. This study aimed to examine differences in children‟s individual 

characteristics and the home social and physical electronic environment factors within 

the family home setting among 11-12 year-olds‟ who are considered to be “heavy” users 

of EM compared to “light” EM users. Understanding the differences between each of 

these EM user groups will assist in developing prevention strategies. 
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In this cross-sectional study, a self-administered questionnaire and anthropometric 

measurements were used to collect data from 11-12 year-old children in Western 

Australia. The data were collected between October and December, 2004. The study 

was approved by school Principals and The University of Western Australia Human 

Research Ethics Committee. 

 

 

A postcode (Trewain, 2003) stratified random sample of 15 primary (elementary) 

schools in Perth were selected and all Year 7 students (n=553) at each of these schools 

were invited to participate in this study. The return of a signed informed consent form 

by the student and their primary carer was a requirement for participation and students 

nominated their level of participation: questionnaire (54% response rate) and/or 

anthropometric measurements (49% response rate).  

 

 

The development of the questionnaire was based on data generated from qualitative 

interviews and focus groups involving 54 children and 38 parents, a review of published 

and unpublished questionnaires measuring leisure and sedentary behaviour (SB) in 

children (Telford et al., 2004) and empirical literature on sedentary activities among 

children and adolescents (Gorely et al., 2004; Telford et al., 2004; Saelens et al., 2002). 

Test-retest reliability was established by administering the survey twice, 10 days apart 

among a sub-sample of 143 children.  The questionnaire was administered by a 

facilitator (JG) in the classroom and was preceded by facilitator-led trial questions to 
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ensure students understood items and procedures before self-completion. On 

completion, several measures of adiposity were collected by technicians. 

 

Students were asked to report the total time per day (in hours or minutes) they spent in a 

range of EM activities on a typical school day (before or after school) and, a typical 

weekend day. The EM activities included TV viewing, watching videos/DVD, using a 

computer for fun and for homework, and playing electronic game systems.  Total 

duration of EM use per weekday and per weekend day was computed and, each was 

dichotomised at the median to indicate „light‟ (LEM) and „heavy‟ (HEM) EM use.  The 

test-retest reliability (ICC) (Haas, 1991) for total EM use was 0.78 for a typical school 

day and 0.67 for a typical weekend day. The ICC‟s for individual sedentary activities 

ranged from 0.51 to 0.76.  

 

Participants were asked how frequently (ICC=0.58) and for how many hours 

(ICC=0.84) they usually participated in physical activity (PA) outside school hours (PA 

was defined as “very active and out of breath or sweat”). Children were also asked 

where they usually watched TV (own bedroom, other bedroom, dining/meals room, 

living/lounge/theatre room; Kappa=0.49) and when they usually watched TV on a 

typical school day (before and straight after school, during dinner, after dinner, late at 

night; Kappa=0.41-0.72) and weekend day (morning, lunchtime, afternoon, during 

dinner, after dinner, late at night; Kappa=0.45-0.58). Participants were also asked about 

their perception regarding the amount of TV they watch (ICC=0.60) and which family 

members were usually present at home when they returned home from school 

(Kappa=0.45-0.69). 
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Anthropometric measures were obtained in a private setting at school by Level 1 ISAK 

(International Society for the Advancement of Kinanthropometry) accredited 

technicians (Gore et al., 1998). All measurements (height, weight, waist circumference 

[WC], hip circumference [HC] and skinfolds) were taken using standard protocols that 

were adopted from ISAK (Gore et al., 1998) and WHO (World Health Organisation, 

1995) anthropometric procedure guides. Anthropometric equipment used included a 

portable stadiometer, a weighing scale, girth tape and Slimline skinfold calipers. 

Children‟s body mass index (BMI=kg/m
2
) was calculated and collapsed into age and 

sex standardised categories of acceptable weight, overweight and obese (Cole et al., 

2000). The WC and HC measurements were taken twice and, mean WC and HC values 

were calculated for each child. Four skinfold thicknesses (triceps, subscapular, 

suprailiac and mid-abdominal) were also measured twice and the mean computed for 

each individual skinfold. All four skinfold measurements were then summed to compute 

a total skinfold score. 

  

Participants were asked how frequently their mother, father, brother and sister, 

respectively, watched TV, played electronic games and played computer games and 

how frequently they themselves watched TV with each of these family members 

(response options: never; sometimes; often; doesn‟t apply, [ICC=0.40-0.67]). Children 

were also asked whether they (Kappa=0.39-0.74) and their family (Kappa=0.39-0.52), 

respectively, watch TV during breakfast, lunch and dinner, respectively. Participants 

were also presented with several EM-based rules and restrictions and asked which of 

these rules they had in their home (ICC=0.42-0.67). Children‟s perception about 

household members (mum, dad, respectively, sister or brother) frequency of 
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encouragement for them to watch less TV was also measured (response options: never; 

sometimes; often; doesn‟t apply, [ICC=0.46-0.60]). 

 

Participants were presented with a list of nine electronic devices as well as pay TV and 

internet service, and asked which of these they had in their home (Kappa=0.68-0.83), 

and in their bedroom (Kappa=0.70-0.89).  

 

Demographic items included gender, age, language mostly spoken at home, residential 

suburb, parents‟ education, family composition and family living arrangement. The 

residential postcode was used to generate a proxy for socio-economic status (SES) using 

the Index of Relative Socio-Economic Disadvantage (Trewain, 2003) and participants 

were ranked into tertiles of SES (low, medium and high) based on postcode. 

 

 

To reduce the influence of outliers, large values for each EM use behaviour and BMI 

were truncated at the 95
th

 percentile.  Descriptive statistics are presented as mean (SD±) 

or percentage and the strength of bivariate associations presented as Pearson‟s 

correlation (r). Differences between HEM and LEM user groups for typical school and 

typical weekend days were assessed via the t-test (t) for quantitative variables and the 

Pearson‟s chi-square test (χ2) for categorical variables. The level of significance was set 

at p=<0.05.  Categorical variables which violated chi-square test assumptions where 

expected frequencies were less than 5 counts were collapsed to obtain a sufficiently 

large count (as shown in Tables 2, 3 and 4). All analyses were performed using SPSS 

V14.0 for Windows. 
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A total of 298 children completed the questionnaire. The average age of participants 

was 12.53 (SD ±.36) years. Gender was almost equally distributed (n=147 boys and 151 

girls) and 89% of participants came from families that mainly spoke English at home. 

The majority of mothers (51%) and fathers (55%) had tertiary education. Thirty percent 

of children resided in low, 30% in middle and 40% in high socio-economic areas. Most 

participants (67%) lived in households with two parents. Only 4% of participants had no 

siblings and 54% had two or more siblings.  

 

 

On average, participants engaged in EM use for 290 mins/day on a typical school day 

and, 351 mins/day on a typical weekend day, with boys spending more time than girls in 

total EM use on both type of days (see Table 4.1). Boys spent significantly more time 

than girls using a personal computer (PC) for fun and playing electronic games on both 

a school and a weekend day and watching TV on a weekend day. 

 

On a typical school day, 84% of participants exceeded the recommendation not to spend 

more than two hours a day engaged in EM use, on average, by 2 hours and 50 mins/day.  

On a typical weekend day, 90% of children exceeded the recommended amount on 

average by 3 hours and 51 mins/day. Therefore, median values of total EM use on a 

typical school (240mins/day) and weekend (320mins/day) day were used to dichotomise 

the sample according to EM use. 
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Table 4.1 Mean (SD) duration (mins/day) of different types of 

electronic-based sedentary pursuits by children. 

 

 

 

A statistically significant difference between LEM and HEM groups for frequency of 

PA outside school hours on a typical school day (χ2 =14.87, df =3, n=289, p=0.002) 

was shown. The difference was not statistically significant among boys, but among 

girls, fewer HEM users participated in PA 4-6 times per week than LEM users, and 

twice as many HEM users participated in PA once/week than LEM users on school 

and weekend days. There were no differences between genders and between LEM and 

HEM groups for duration of PA outside school hours (see Table 4.2). 
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Table 4.2 Individual characteristics of light and heavy electronic media users on typical school and weekend days. 
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One in six children who were HEM users typically watched TV in their bedroom. A 

greater proportion (55%) of boys who were HEM users perceived themselves to watch 

the right amount of TV as opposed to girls who were HEM users (35%). Children who 

were HEM users more often watched TV before school (boys and girls) and after school 

(girls only). On average, girl HEM users arrived home from school 26 minutes 

(SD±0.52) (p=0.036) earlier than LEM users. Despite only 10% of households having a 

carer (other than a family member) present at home when the child returned home from 

school, a significant association was found between boy HEM users and having a carer 

present at home after school (p=0.008). Among boys, more HEM users on school days 

watched TV during dinner and late at night compared with LEM users. On weekends, 

more boys and girls who were HEM users watched TV during lunch compared with 

LEM users, with more boy HEM users reporting they watched TV late at night (see 

Table 4.3). 

 

Among girls, there were statistically significant differences in mean BMI between LEM 

and HEM users (18.81 vs 21.06, p=0.001) but not among boys (19.30 vs 19.39, 

p=0.865). Approximately 37% of girls who were HEM users were found to be 

overweight or obese compared to only 13% of LEM users. Boys average waist girth 

measured 64.7cm and girls, 65.0cm. Based on the 90
th

 percentile waist circumference 

for sex and age (12 yrs) (Eisenmann, 2005), 24% of girls and 10% of boys within the 

HEM user groups were at risk of adverse risk factors associated with metabolic 

syndrome (see Table 4.3). 
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There was a weak but statistically significant positive relationship between BMI and 

total EM use per day (r=0.13, p=0.029). However, no associations between total time 

(mins/day) spent in front of TV (including video and DVD) and various adiposity 

indices such as BMI (r=0.03, p=0.599), WC (r=0.02, p=0.659) and skinfold score 

(r=0.04, p=0.945) were found. Similarly, non-significant results were observed for total 

PC use and anthropometric measures. However, there were strong positive correlations 

between BMI and WC (r=0.87 in boys and r=0.92 in girls) and between BMI and 

skinfold score (r =0.86 in boys and r =0.81 in girls) (see Table 4.3). 
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Table 4.3 Individual characteristics (cont‟d) of light and heavy electronic media users on typical school and weekend days. 
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Overall, TV co-viewing with both parents and siblings was generally equally distributed 

across genders and EM user groups. However, a significantly greater proportion of 

children who were HEM users (57%) compared to LEM users (43%) often co-viewed 

with their mother (only) on a typical school day (p=0.036) but not on the weekend 

(p=0.070). Similarly, more children who watched TV during breakfast on a school day 

fell within the HEM user category. Boys who were HEM users were also more likely to 

watch TV during dinner on school days. On weekends, TV viewing during main meals 

was particularly popular among boy HEM user group. Overall, children who watched 

TV with family members during main meals tended to fall within the HEM user group 

(see Table 4.4).  

 

Compared to LEM users, fewer HEM users reported household rules prohibiting or 

limiting EM use in the home on a school day. Boys who were HEM users on school 

days were less likely to have rules prohibiting TV, PC or e-games until homework 

completion (see Table 4.4). Children reported that both parents (64%) were responsible 

for setting household EM use rules with about three quarters of parents sometimes or 

often encouraging their children to watch less TV. Children who were HEM users were 

more likely to have a father who played electronic games. Girl HEM users were more 

likely to have a sister and less likely to have a brother that played electronic games on 

school days (see Table 4.5). 
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Table 4.4 Home social environment of light and heavy electronic media users on school and weekend days. 
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Table 4.5 Home social environment (cont‟d) of light and heavy electronic media users on school and weekend days. 
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Overall, 84% of participants reported internet access at home. Internet access across EM 

user groups was very similar among boys. However, among girls, fewer HEM users (on 

school days) accessed internet at home compared to LEM users. Twelve percent of 

children had internet access in their bedroom but there were no associations with type of 

EM user. There were significant associations between being a HEM user on a typical 

school day and the number of electronic devices in the bedroom (see Table 4.6).  

 

Approximately one quarter of children (27%) had pay TV at home but only 2% had 

access in their bedroom (most being HEM users). Among girls, a significant 

relationship was found between HEM users on weekends and pay TV in the bedroom 

(p=0.027) (see Table 4.6).  
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Table 4.6 Home physical electronic environment of light and heavy electronic media users on school and weekend  
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This study categorised children (11-12 year-olds) as heavy (HEM) and light (LEM) EM 

users on school and weekend days, and aimed to characterise these groups according to 

individual factors and, social and physical environment factors within the family home 

setting. The findings are consistent with several other studies (Hands et al., 2004; 

Roberts et al., 2005b; Booth et al., 2006; Brodersen et al., 2007; Salmon et al., 2004; 

Hardy et al., 2006b; Salmon et al., 2006b; Hardy et al., 2006c) that showed that a high 

proportion of children exceed current recommendations for EM use as well as others 

(Salmon et al., 2006a; Spinks et al., 2007; Booth et al., 2006; Saelens et al., 2002; 

Hardy et al., 2006c; Ortega et al., 2007) indicating that high use of EM may contribute 

to risk of adiposity among children. Together, these findings indicate a strong need for 

action to reduce children‟s EM use. This study also identified a number of individual 

attributes and home-based factors that may influence children‟s overall screen-time (see 

Figure 4.1) and distinguish HEM from LEM users. It found that being a male; having 

electronic devices and viewing TV in bedroom; watching TV during breakfast, before 

and after school, during dinner and, late at night; snacking during TV viewing; co-

viewing with mum; having a father who often played electronic games; and having 

minimal or no electronic media use limits or restrictions distinguished HEM users from 

those who use EM less often. These factors may therefore be important targets within 

interventions. Consistent with the socio-ecological (Stokols, 1996) and social cognitive 

(Baranowski et al., 2002)  theories,  individual factors as well as the social and physical 

environment within the home all appear to be important influences on the development  

of specific EM behaviours in children. 
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Figure 4.1 Influencing factors on children‟s screen-based 

behaviour at home. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This research found that boys spent more time than girls in front of screens, a finding 

consistent with other studies (Booth et al., 2006; Salmon et al., 2004). However, PA 

participation did not differ between heavy and light EM users among boys. This 

suggests that electronic-based SB and PA behaviours may co-exist, in particular among 

boys, a notion previously reported (Biddle et al., 2004a). Interestingly, the relationship 

between EM use and various adiposity indices were mixed in this study. Children‟s 

weight status, WC and the skinfold score were not associated with TV viewing. 

However, girls who were high overall EM users were more likely to be overweight or 

obese and had a higher WC and mean total skinfold thickness compared to LEM users. 

As overweight and obesity in childhood is predictive of weight status in adulthood 
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(Venn et al., 2007), there may be a particular need for interventions that specifically 

target females who engage in significant amounts of EM use.  

 

This study found different patterns of TV viewing distinguished HEM users from LEM 

users across gender. HEM users arrived home from school significantly earlier than 

LEM users, a relationship particularly strong among girls.  The results of this study 

suggest that for some children TV watching occurs on several different occasions 

during the day with some having greater opportunities than others. Boy HEM users 

were characterised by watching TV during dinner and late into the night whilst girls 

tended to watch TV before and after school. These results may be partly explained by 

the findings that boy HEM users tended to watch TV in their bedroom whilst girls HEM 

users arrived home from school earlier providing more time to watch TV. These results 

suggest that encouraging parents to either remove or avoid placing TVs in their 

children‟s bedrooms and providing children (especially girls) with alternative activities 

and/or placing limits on TV viewing during the after-school period may be important 

strategies for interventions aiming to reduce children‟s EM use. The focus on the after-

school period is pertinent given that PA guidelines specifically recommend that EM use 

for entertainment be limited during daylight hours (Department of Health and Ageing, 

2004) and because the greatest range of alternative activities (physical or otherwise) is 

likely to be available during this period. 

 

Television viewing during meal times discriminated HEM users from LEM users across 

gender. More HEM users watched TV during breakfast and during dinner on school 

days. On weekends, TV viewing during mealtimes was more prevalent and 
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distinguished between HEM and LEM users for each meal. Viewing during meal times, 

particularly during dinner has been linked with overweight and obesity (Hardy et al., 

2006b; Saelens et al., 2002; Coon & Tucker, 2002). Although TV viewing during meal 

times may be a secondary task, it may lead to extended viewing before and after meals. 

Viewing during meals may also encourage viewing at other times since families often 

eat together and thus, TV viewing is modelled and reinforced by other family members. 

In support of this assertion, among boys, TV viewing with significant others during 

meals distinguished HEM users from LEM users. Removing TV as a focal point during 

meal times may be an important tool for reducing children‟s overall EM use.   

 

Further supporting the role of family members in modelling and reinforcing EM use and 

consistent with other studies (Hardy et al., 2006b; Gorely et al., 2004), this study found 

TV co-viewing with mothers was more prevalent among HEM users than LEM users. 

Modelling of electronic games by fathers (among both sexes) and sisters (among girls) 

was more common in children who were considered to be HEM users. However, for 

girls, fewer HEM users had a brother who played electronic games compared to LEM 

users, suggesting that boys may dominate EM use within households. This notion is 

supported by the greater use of total EM use assessed in this study, apart from TV 

(only) viewing among boys compared to girls. This study reinforces the importance of 

family structure in influencing children‟s EM use.  

 

Household EM rules also distinguished HEM and LEM users on school days, with a 

greater proportion of LEM users reporting such rules. Encouraging the development and 

implementation of household EM rules may be a promising approach for decreasing 

children‟s overall screen-time. However, the existence of household EM rules did not 

discriminate between HEM and LEM users on weekends. Parents may be less likely to 
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enforce rules during this time and may view this period as more leisurely and as “time-

out” for children. This is supported by the finding within this study that total EM use 

was higher on a typical weekend day than on a school day.  

 

The physical home environment (availability and accessibility of electronic devices) 

also distinguished HEM form LEM users. Heavy EM users had more electronic devices 

in their bedroom as opposed to LEM users. However, access to the internet and pay TV 

in children‟s bedroom was still relatively uncommon (<5%) despite pay TV gaining 

popularity among households‟ (Roberts et al., 2005b).   

 

 

This study is based on cross-sectional data, so the observed associations between EM 

user groups and influencing factors cannot be regarded as causal relationships. The 

stratification of the sample by gender resulted in small sub-samples that may have 

limited the ability to detect differences between EM user categories. It is also likely that 

the active consent requirement may have resulted in some bias since participating 

children may have been encouraged to do so by their parents who may have specific 

interests in this area. Similarly, the questionnaire was self-reported therefore, open to 

bias. In addition, the applicability of the findings to other age groups is unknown.  

 

 

Electronic media has a strong presence in family homes and plays an important role in 

the way children, parents and siblings spend their leisure time. This study confirmed the 

pervasiveness of EM use in children‟s lives. It has demonstrated that individual and, 

home social and physical factors distinguish heavy from light EM users, and do so 

differently across genders. The results of this study suggest that interventions focused 
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on modifying EM use at home should target reducing TV viewing (the most prominent 

form of EM) during meals, during the before- and after-school periods and late at night, 

the introduction of rules and limits about TV and other EM use, and potentially, the 

enforcement of these rules on weekends, as well as minimize access to electronic 

devices in the bedroom. Modifiable strategies that seek to minimize modelling of EM 

use by other family members are also indicated.  

 

 

Further research should include longitudinal designs and consider including other SB, 

particularly social SB such as sitting and chatting to friends, using telephones, and the 

use of chat rooms. The mixed use of electronic devices such as mobile phones with 

internet capabilities and connectivity, and other emerging technologies, may further 

contribute to adolescents‟ sedentary time and are therefore worthy of study. Some of the 

findings reflected elements of the social cognitive theory (Baranowski et al., 2002), 

thus, future research should also consider investigating children‟s and other family 

member‟s self-efficacy to modify SB, self-regulation of EM behaviour, goal setting of 

modified SB, decision making about alternative activities, as well as children‟s 

behavioural capability to be able to modify their SB. 
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This chapter summarises the overall findings of the qualitative and quantitative 

components of this study (Chapter 3 and 4). The nature of children‟s daily electronic 

media use found by the current study is initially discussed. This is followed by a 

summary about children‟s prevalence of electronic media use and the various 

influencing factors identified within this study that impacted on their overall media use. 

This is followed by an address of the theoretical underpinnings that relate to the current 

study. The last sections of this chapter focus on the validity of this study, highlighting 

its strengths and acknowledging its limitations. The implications of the findings are also 

discussed with directions for future research and interventions are proposed.  

 

The chapter reviewing the literature (Chapter 2) highlighted that evidence related to 

electronic-based sedentary behaviour in children and adolescents was not extensive and 

largely derived from physical (in)activity research. On this basis, this thesis builds on 

the existing research and focused on children‟s time spent with electronic media, 

accounting for differences amongst children who spent different amounts of time with 

electronic media, and correlates associated with electronic-based sedentary behaviour. 

Until recently, studies have mainly researched TV viewing as a vehicle for studying 

children‟s electronic-based sedentary behaviour. Only a few studies have examined 

associations between specific correlates of electronic-based sedentary behaviour, as was 

the case with this study. Thus, a spectrum of factors operating at the children‟s home 

level with different levels of electronic media use on two different types of days 

(weekday and weekend) were examined. 
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Overall, this study expands the knowledge base and understanding of specific 

characteristics and correlates that are likely to influence children‟s electronic-based 

sedentary behaviour at the family home level.   

 

 

One of the objectives of this study was to measure the prevalence of children‟s (10-12 

year olds) electronic media use at home. The qualitative component of this study 

(Chapter 3) found that children were spending significant amounts of time in front of a 

variety of electronic screens on a daily basis. This was confirmed by the quantitative 

study (Chapter 4). Based on pediatric health recommendations (American Academy of 

Pediatrics Committee on Public Education, 2001; Department of Health and Ageing, 

2004) most children in this study significantly exceeded the guidelines of two hours a 

day of electronic media use for entertainment. Although this finding was not unique, it 

was consistent with several previous studies (Hands et al., 2004; Salmon et al., 2004; 

Hardy et al., 2006c; Rideout et al., 2005; Norman et al., 2005; Janssen et al., 2005; 

Marshall et al., 2006). The findings of this study as well as others also have significant 

implications for the health and well-being of children especially with regards to 

adiposity levels (Wake et al., 2003; Andersen et al., 1998) as evidenced (Chapter 2) by 

the link between sedentary behaviour and overweight/obesity (Spinks et al., 2007; 

Hesketh et al., 2007b; Marshall et al., 2004; Dietz & Gortmaker, 1985; Gortmaker et al., 

1990; Hernandez et al., 1999; Timperio et al., 2008; Davison et al., 2006; Viner & Cole, 

2005) and other negative side-effects impacting on children‟s social, cognitive (Dworak 

et al., 2007; Christakis & Zimmerman, 2007) and academic development (Thompson & 

Austin, 2003) as well as risk behaviours (Van Evra, 2004; Reed, 2001).  
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Evidence from this study (Chapter 3 and 4) was consistent with other studies that 

showed sedentary and active behaviours can co-exist within the daily lives of children 

(Marshall et al., 2003; Biddle et al., 2004a; Gorely et al., 2007a; Biddle et al., 2009). 

The qualitative component of this study (Chapter 3) revealed that children participated 

in a range of different types of activities (i.e., sedentary and active) during their typical 

week. In general, the lack of relationship between electronic media use and physical 

activity (Chapter 4) confirmed this finding, despite a component of this research 

(Chapter 4) showing that for a sub-group of girls who were considered to be heavy users 

of electronic media (i.e., exceeding the recommendation of ≤2hrs/day) participation in 

physical activity was less common than for those who were considered to be light 

electronic media users (i.e., engaged with electronic media for ≤2hrs/day). Overall, 

these findings do not support the assumption that TV viewing or other forms of 

electronic media use displace time for other leisure activities as suggested by the 

„displacement hypothesis‟ (Mutz et al., 1993; DuRant et al., 1994; Buchowski & Sun, 

1996).  

 

 

 

This section of the discussion refers to individual level factors that primarily reflect the 

personal characteristics associated with perceptions, awareness and behaviours of 

children and to a lesser extent their parents views about children‟s electronic media use 

and overweight. Children‟s weight status and body fatness has also been considered as 

part of individual influencing factors. 
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Studies about perceptions and the extent of personal concern about youth 

overweight/obesity especially among parents and their children are emerging (Salmon et 

al., 2004; Salmon et al., 2006a; Crawford et al., 2006; Carnell et al., 2005). However, 

parental perceptions of their children/s electronic media use as well as children‟s self-

awareness of their screen-time to date have not been studied extensively (Christakis et 

al., 2004; Jordan et al., 2006). The exploratory nature of the qualitative part of this study 

found that parents in general underestimated the amount of time their children spent in 

electronic-media use and neither parents nor their children were concerned about its 

significant prominence in their lives, or their children‟s excessive use, in particular as a 

risk factor for overweight/obesity (Chapter 3). The current study also showed that a 

significant proportion of children who were found to be excessive users of screen media 

also perceived to watch the correct amount of TV (Chapter 4). However, this was found 

to be incorrect when single measures (i.e., TV viewing) of different types of electronic 

media use were examined (Chapter 4). This finding is important from a preventive 

public health perspective because it suggests that parents and children may be unaware 

of the amount of time they are spending in daily screen-time. Furthermore, this lack of 

awareness, in particular among parents, may influence the number and type of 

electronic devices that are present at home, and the extent of their children‟s 

participation in other forms of leisure (i.e., active, interactive and/or hobby). This has 

implications for interventions and identified a specific target groups (i.e., families) who 

may be at risk of excessive electronic media use and overall screen-time.  

 

Another significant finding by this study was that some parents did not perceive 

multiple TV sets as excessive but acceptable and convenient. This appeared to allow 

greater freedom of choice and personal or co-viewing for its family members (Chapter 
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3). This finding suggests that parental cognitions and attitudes towards TV and perhaps 

other electronic mediums may be different compared with parents that find many TV 

sets (and perhaps other multiple electronic equipment) at home as excessive. This also 

suggests a barrier to modifying electronic media use in households where the physical 

and social family setting may not be conducive to change.  

 

This study found children‟s weight and adiposity levels to be similar to data elsewhere 

(Hands et al., 2004; Booth et al., 2006; Abbott et al., 2007; Salmon et al., 2004; 

Magarey et al., 2001; Janssen et al., 2005; Benson et al., 2009). This research showed 

no significant relationship between TV viewing and (overall) body fatness. This is a 

typical finding and in part may be due to the relatively stable trend of high TV viewing 

hours over the past few decades (Swinburn & Shelley, 2008; Carter, 2005; Biddle et al., 

2004b). However, a weak but significant result was shown for an association between 

children‟s BMI and overall electronic media use. Overall, these findings were consistent 

with previous studies (Marshall et al., 2002; Marshall et al., 2004; Schneider et al., 

2007) and provide further support for the need to research all and/or different types of 

screen-based media, other sedentary pursuits (i.e., reading and listening to music) 

(Marshall et al., 2002; Gorely et al., 2007a) and not just the most common form of 

screen-based media - TV viewing (Nelson et al., 2005; Nelson et al., 2006).  

 

The current study also found significant gender difference and a group difference 

between children who engaged in different amounts of screen-time (heavy vs. light 

electronic media use) for weight and adiposity levels. Girls who engaged in excessive 

amounts of screen-time were found to be overweight, have greater waist circumference 

and skinfold score. This finding is comparable with previous studies that assessed 
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children‟s screen-time with adiposity levels (Schneider et al., 2007; Harrison et al., 

2006). In addition, this sub-group of females were also more likely to snack while 

watching TV. Despite the ambiguity surrounding the casual pathways for the 

relationship between TV viewing and overweight some previous evidence showed that a 

snacking dietary pattern is associated with overweight children (McDonald et al., 2008; 

Francis et al., 2003). An emerging area of research related to TV viewing and associated 

food advertisements on TV as a cause for distractibity may provide further light on this 

relationship in the near future (Martin et al., 2009).  

  

For boys, no significant associations were found for any indices of body fatness (i.e., 

BMI, waist and hip circumferences or total skinfold score) or physical activity 

participation. These findings contribute to the debate on whether there should be a cause 

for concern about heavy electronic media users who are also of healthy weight and 

active (Salmon et al., 2008b). Although unresolved, it is of interest as these individuals 

may be at risk of social isolation, attention problems and other health-risk behaviours 

(i.e., aggression and delinquency) with some previous evidence showing an association 

with TV viewing (Ozmert et al., 2002; Bickham & Rich, 2006) and video gaming 

(Wallenius et al., 2007; Villani, 2001; Funk et al., 2004; Must & Tybor, 2005). 

Therefore, it may be important to explore this beyond the physical and anthropometric 

measures as the sedentary lifestyle presented by some heavy electronic media users may 

be masking other problems and at risk factors that could be further linked to and/or 

associated with overweight and obesity. However, so far there is no research that has 

combined all of these variables (i.e., weight status, physical activity participation and 

(total) electronic media use) to examine its associations and relate to some, if not all of 

the previously mentioned adverse effects in children. 
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The economic landscape of children‟s home and family can influence the quantity and 

type of electronic devices and thus, warrants further investigation as previous studies 

have shown a mixed socio-economic status effect on children‟s electronic media use 

(Gorely et al., 2004; Harrell et al., 1997; van Sluijs et al., 2008; Hesketh et al., 2007a). 

Although socio-economic status was considered in both parts of this thesis (Chapter 3 

and 4) no observed SES effect was found.  

 

 

The family home environment is the dominant social context where electronic-based 

sedentary behaviour occurs and exerts a significant influence on children‟s leisure time. 

The current study, in particular, the narrative component (Chapter 3), showed that 

electronic media use, especially TV viewing, is an integral part of families‟ daily life. 

This is supported by findings in another qualitative study (Lindsay et al., 2009) and 

elsewhere (Gable & Lutz, 2000; Salmon et al., 2005a; Salmon et al., 2006b; Timperio et 

al., 2008; Crossman et al., 2006) that explored the influence of the home social setting 

on sedentary behaviour in children and families. 

 

The effect of family modelling and reinforcement on children‟s screen-based behaviour 

was a prominent finding in both parts of this study (Chapter 3 and 4). Modelling of 

physical activity by parents and siblings was also evident in this study (Chapter 3). 

Familial associations for the involvement in physical and sedentary activities have been 

previously reported (Wagner et al., 2004; Ferreira et al., 2006). The current study 

observed that these social influencing factors where found to be markedly different for 

girls and boys who engaged in significant amount of screen-time (Chapter 4). In 
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particular, the role of the primary care giver and the effect of significant others (i.e., 

fathers and siblings) own behaviours around electronic media use was found to be 

unique between gender. Co-viewing of TV with family during breakfast was a common 

meal time practice for girls who were heavy electronic media users but not so for boys.  

Fathers and siblings (brother/s and sister/s) frequent playing of electronic games also 

influenced this heavy electronic users group of girls media use. Interestingly, no 

associations were found for mothers‟ use of electronic gaming and (all) children‟s 

electronic media use. This result is supported by the notion that some mothers preferred 

to watch significant amounts of TV (Chapter 3) and their children who were found to be 

significant electronic media users were also more likely to co-view TV with them 

particularly on weekdays (Chapter 4). Another aspect of the current study showed that 

(all) children typically never co-viewed TV (outside of meal times) with parents on 

weekends (Chapter 4). In addition, the effect of mothers and siblings role modelling of 

video/computer gaming did not impact on children‟s gaming behaviour but fathers‟ 

electronic gaming particularly on the weekend did (Chapter 4). Overall, the above 

findings suggest that children‟s screen-based behaviour is influenced by their parents 

behaviours. But, it seems like there is no clear influential pattern between boys and 

girls. It has been suggested that family environment as a risk of obesity has an important 

social aetiology where obesogenic norms, attitudes and behaviours resonate from one 

individual to the next and from one generation to the next (Crossman et al., 2006).  

 

Both parts of this research found that most families had home rules regarding electronic 

media use, also their presence appeared to be greater on weekdays than on weekends for 

most children. Mothers, as primary care givers tended to be responsible for the 

implementation and enforcement of most of these household rules (Chapter 3). A 
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typical pattern of minimal rules around TV viewing comprised of viewing before and 

after school as well as late at night, and no presence of video and computer gaming time 

limits were common findings among children who were heavy electronic media users. 

Support for these findings is provided by others who showed a positive relationship 

between fewer household media rules and greater sedentary time in children (Spurrier et 

al., 2008; Salmon et al., 2004; Salmon et al., 2005a; Zabinski et al., 2007; Gorely et al., 

2004; Nelson et al., 2005). Previous studies examining children‟s access to electronic 

media particularly TV viewing also showed that parental limits on children‟s TV time 

was associated with more reading and greater homework time (Wiecha et al., 2001; 

Jason & Fries, 2004). Despite these alternative activities being sedentary they are more 

productive and beneficial to their academic performance, and reduce children‟s time in 

front of a screen.   

 

This study observed distinct different patterns of electronic media use between boys and 

girls at home. A common practice for boys who were considered to be heavy electronic 

media users was watching TV in the bedroom, before school, during dinner and late at 

night on a typical weekday with main meal times being centred around TV viewing. 

This study also found that on a weekend day, electronic media use occupied this sub-

group of boy‟s leisure time more so during lunch and late at night (Chapter 4). In 

contrast, female heavy electronic media users watched TV before and after school on 

weekdays whilst on the weekend they usually watched TV during lunch. Interestingly, 

these females were also more likely to arrive home from school significantly earlier 

than others. No differences were observed for arrival time at home from school among 

boys (Chapter 4).  
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Although among children, watching TV in the bedroom and viewing TV whilst 

consuming a meal have been previously reported (Salmon et al., 2004; Gorely et al., 

2004; Barr-Anderson et al., 2008; Saelens et al., 2002; Christakis et al., 2004), these 

factors have not been examined in the context of a typical school and weekend day, and 

alongside TV viewing during other specific times of the day. Collectively, this 

information provides a better overview of children‟s typical behaviour pattern for TV 

viewing for an entire day (weekday and a weekend day for each gender respectively). 

Given that TV viewing significantly occupies children‟s discretionary time (Christakis 

et al., 2004; Salmon et al., 2004; Biddle et al., 2009). This type of information provides 

an insight for developing interventions and more specifically tailored strategies to 

prevent or reduce children‟s overall screen-based leisure time.  

 

Other elements of the home social setting (i.e., parent TV viewing and electronic 

gaming) as a source of influence on children‟s electronic media use were also found by 

this study. These elements are in part consistent with previous research that focused on 

associations between children‟s TV viewing and various home social factors (Salmon et 

al., 2005a; Salmon et al., 2006b; Saelens et al., 2002; Timperio et al., 2008; Bagley et 

al., 2006; Christakis et al., 2004; Barr-Anderson et al., 2008; Baradas et al., 2007). In 

particular, the current study extended previous work about the family‟s role in 

modelling electronic-based behaviours and found a different pattern of influence for 

boys and girls in light of the different level of total media use and also under different 

circumstances as examined by different types of days (weekday and weekend). This 

suggests a stronger link between familial social characteristics (i.e., modelling and 

reinforcement) between girl and boy heavy media users then previously identified.  
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This study found aspects of the home physical environment as another set of influencing 

factors on children‟s screen-based behaviour and potential stimuli for sedentary 

preferences.  

 

An examination of the physical variables revealed a significant relationship between 

(all) children who were considered to be heavy users of electronic media and the 

presence of numerous electronic devices (i.e., TV, video/DVD, game consoles, hand-

held/portable electronic games and computer) as well as internet access (among girls 

only) at home (Chapter 4). Similar findings about the presence of multi electronic 

devices and their use at home among children have been previously reported (Saelens et 

al., 2002; Gorely et al., 2004; Rideout et al., 2005; Gable & Lutz, 2000). Unlike this 

study‟s findings previous studies did not specifically consider gender differences and 

the extent of children‟s electronic media use.   

 

More specifically this study found that on average, twice as many (all) heavy media 

users than light users had two or more electronic devices in their bedroom (Chapter 4). 

This specific home attribute is supported by the work of others and was found to be 

positively associated with more sedentary time (Hesketh et al., 2007a; Gorely et al., 

2004; Saelens et al., 2002; Salmon et al., 2004; Barr-Anderson et al., 2008; Roberts et 

al., 2005a; Roberts et al., 1999; van Sluijs et al., 2008; Borzekowski & Robinson, 

2005).  

 

It has been reported that home computer access may enhance children‟s academic 

performance (Borzekowski & Robinson, 2005) and cognitive development (Li & 
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Atkins, 2004) with some computer gaming having other positive effects on children in 

terms of family closeness and school engagement (Durkin & Barber, 2002). However, 

in general, there is strong evidence that shows otherwise with most of electronic media 

use contributing to a sedentary lifestyle that in the long-term compromises children‟s 

health and well-being (Subrahmanyam et al., 2001; Hancox et al., 2004; Hancox et al., 

2005; Miller et al., 2007; Johnson, 2004; Salmon et al., 2006a).  

 

The contribution of the physical design of the family home and yard space as a potential 

influence on children‟s leisure behaviour was another intervening variable. The layout 

of houses in terms of the location of the kitchen and the dining room in relation to the 

proximity of an outdoor area impacted on children‟s time outside and their participation 

in active free-play (Chapter 3). Similarly, the immediate area outside the house (front 

and back yard) also influenced children‟s ability to be outdoors and either encouraged 

or prevented their active play time depending on yard size (Chapter 3). To date, there is 

only one Australian study supporting this study‟s result where a positive association 

between the size of the home backyard and frequent outdoor play by children was 

shown (Spurrier et al., 2008). It is plausible that the latter as well as the current study 

findings about factors related to home design and outdoor space are Australian or local 

context specific. Thus, how these findings relate to the built home environment of other 

places (globally) is unknown. But, from a childhood overweight/obesity prevention 

perspective, encouraging children to play outdoors may be an easier and alternate 

prescription to advising parents to turn off the TV. This can be particularly challenging 

for households where the TV may be the central foci with some family members‟ 

electronic media use habits difficult to modify. A recent study found that some parents 

may limit their children‟s play outside because of negative perceptions about 
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neighbourhood safety (Carver et al., 2008). Although not specifically examined by this 

study, this can mediate the relationship between children‟s engagement in sedentary 

activities and their opportunities for physical activity.  

 

 

The findings of this study were broadly based on the socio-ecological framework as 

electronic media use by its nature embodies multi-factors (personal, social and 

environmental) that interplay to influence children‟s overall screen-based behaviour. 

The framework elucidates the phenomenon under investigation on the premise that there 

is a reciprocal interaction between individuals‟ and their immediate environment. 

 

Many of the specific aforementioned influencing factors such as those associated with 

the home social scene (i.e., modelling and reinforcement) are also strongly echoed by 

the theoretical constructs embodied by the social cognitive theory and the theory of 

planned behaviour. This suggests that together (psycho-social theories alike and known 

influencing factors) are conduits to formulating specific intervention strategies that can 

influence children and even significant others towards a screen-based behaviour change. 

This alludes to important implications from a family systems theory perspective, 

originally derived from the ecological model, that the family home physical and social 

environment is a function of its embedded family members (Hooper et al., 2009; 

Bronfenbrenner, 1979). Therefore, the results of this study suggest that depending upon 

the specific behaviour/s targeted (i.e., child TV viewing or parental electronic gaming) 

several theoretical approaches may be adopted to underpin the investigation. However, 

the chosen theory approach should be reflected by specific research goals and behaviour 

outcomes sought. 
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There are a multitude of factors that impact on children‟s electronic-based sedentary 

behaviour and a number of complex and plausible pathways by which some of these 

factors impact on overweight/obesity. It was beyond the scope of this study to examine 

every potential factor that was likely to influence children‟s screen-time but the majority 

of these variables operate at the family home level which has been the focus of this 

research. It is possible that other influencing factors may exist but were not examined in 

this thesis. 

 

This research was generated by a descriptive study that implies inherent shortcomings 

and this needs to be highlighted when considering the study‟s validity. In general, 

descriptive studies have been criticized for overstepping their data interpretations as 

well as prematurely and directly supporting recommendations for preventive measures 

(Chalmers, 2006; Grimes & Schulz, 2002). Findings by this study (Chapter 3 and 4) 

together with previously identified literature (Chapter 2) strengthens the evidence base 

about correlates of electronic-based sedentary behaviour and only provides clues as to 

plausible causes of significant screen-time, and as a consequence may contribute to 

overweight in children.  

 

Most of the strengths and limitations of the current study are related to research design, 

recruitment, sample size, measurements and the analyses of the data. Given the 

previously stated limitations of the two studies (qualitative and quantitative 

components) that are described in Chapter 3 and 4, only the limitations that are likely to 

influence the external validity of the findings collectively will be the main focus of this 

section of the thesis.  
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The mixed use of qualitative and quantitative methods has allowed for a richer insight 

and in part, the integration of data, in an attempt to better inform this area of research. 

Some of the qualitative findings were confirmed by the quantitative part of this study 

allowing the plausibility of generalization of the results to a population of  

preadolescent children that may have similar characteristics when compared to the 

current study and from which the sample was drawn (Creswell, 2003). 

 

Adequate qualitative sample size may be a matter of judgment (Sandelowski, 2007). 

Both studies sample sizes were reasonably large with the qualitative component 

(Chapter 2) achieving an information saturation (n=92) and the quantitative study 

(n=298) providing enough power to detect some overall differences. Another strength of 

this study included the appropriateness of the sample size (Donner & Eliasziw, 2006) 

for the test-retest reliability testing (n=143) of the instrument that was developed for this 

study. The overall reliability rating for this study‟s instrument (Chapter 4) was found to 

be good and acceptable, and it obtained similar (ICC) values for outcome measures  

when compared to those of Hardy and others  (Hardy et al., 2007).  

 

The application of theoretical models and theories in many observational studies is 

often absent (Chalmers, 2006). This study predominately applied the Socio-Ecological 

Framework throughout most of its research. This provided a theoretical niche that is 

pertinent for understanding and changing behaviour such as children‟s electronic media 

use, and may be applied to other studies of similar investigations. 

 

The use of total electronic media and not just one marker of sedentary time (i.e., TV 

viewing) adds strength to this study by providing a more comprehensive picture of the 
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total amount of time children are engaged with several and most commonly used 

electronic mediums (i.e., personal computer games, hand-held electronic games and 

game consoles/cubes).  

 

 

One of the major limitations of this study was the over-representativeness of individuals 

from high socio-economic stratum. The description of and specific characteristics 

related to electronic media use of those that did not volunteer to participate in the study 

is unknown so a non-response bias is likely.  The research topic may have been of 

significant interest to some families, it is plausible that some parents may have strongly 

encouraged their children to participate in this study while others may have been more 

arbitrary. Active consent to participate was also sought for both studies (Chapter 3 and 

4) and this may have precluded some individuals from participating. Another governing 

factor may have been the actual requirements of the studies with the possibility of the 

interviews (Chapter 3) and the completion of surveys (Chapter 3 and 4) appearing 

burdensome to some participants. This may have been particularly so for the 

quantitative component where children were asked to complete a survey and/or 

participate in a health screening involving several anthropometric measures. Hence, the 

survey response rate (Chapter 4) was moderate and together these shortcomings for the 

overall study suggest a selection bias that is likely to limit the generalisability of the 

study findings. 

 

Despite the validation of the qualitative coding frame (Chapter 3) by another researcher, 

a respondent feedback and validation (Richards, 2005) was not viable. Similarly, the 

results from the reliability sub-study were good (Chapter 4) but a complete validity 

study was not feasible.  
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School holiday times represent about 25% of the calendar year and these periods were 

shown to be associated with higher levels of screen-time when compared to school days 

(Olds et al., 2009). However, the focus of this study was on electronic media use outside 

of school hours on a typical school and weekend day so it was beyond the scope of this 

study to measure school holiday behaviours around screen-based activities.  

 

The type and the number of electronic devices that were grouped by this study can 

hinder direct comparisons between other studies that collectively used other types of 

electronic devices (i.e., compact disc, MP3 player or an ipod) as part of their composite 

electronic media measure. This is coupled by a lack of a universally recognized 

classification of what may entail total electronic media use and the general extent of the 

different type of electronic equipment available among populations makes this measure 

a difficult one to group.  

 

The specificity of the primary participants‟ age (11-12 year olds) and the research 

context - the family home where electronic media is predominately used by children, 

limits the generalisability of the current study findings to other paediatric populations 

within different settings. Therefore, it is acknowledged that the results of this overall 

research should be interpreted with caution.  

 

 

 

The complexity and myriad of factors that have been identified by this research 

(Chapter 3 and 4) and previous literature (Chapter 2) as influencing children‟s electronic 

media use, and the ambiguity surrounding explanations for the positive relationship 

between electronic media use and adiposity on overweight/obesity to date, have been 
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primarily derived form cross-sectional and some weak but promising short-term 

intervention data. This suggests a need for future studies to be: 1) prospective; 2) 

longitudinal but of mid-to-long term; and, 3) to use powerful multivariate analyses such 

as generalised linear mixed models (Dobson, 2002) or structural equation modelling 

(Ullman & Bentler, 2004). The call for prospective studies is required to consolidate the 

consistency of the correlates of (total) electronic media use with the possibility of 

gauging more accuracy towards the causal pathways in examining the relationship 

between factors associated with electronic-based and other forms of sedentary 

behaviour, and overweight/obesity. The need for the adoption of advanced statistical 

methods will enable the simultaneous analysis of multiple independent and dependent 

variables to determine the clarity of relationships and distinguish between the effects of 

different variables that could be either mediating or moderating the relationship and/or 

intervention effects.  

 

Almost 60 years on, TV although still a popular electronic medium, has been deemed 

dated (Christakis & Zimmerman, 2006) especially when compared to other electronic 

entertainment advances such as the internet and game consoles. Because of this and to a 

degree, the plethora of established research which has predominately focused on TV 

(only) as a marker of sedentariness, children‟s use of the internet, (new generation - 

active) video gaming, instant video and text messaging, ipods, iphones, wireless 

connections and mobile phones where access to the internet and TV is readily available, 

is a largely unexplored area of electronic-based sedentary behaviour. This has 

implications not only for future research directions but also in the way and where 

children engage with these mediums. For example, given the current extent of children‟s 

use of TV and video gaming in the bedroom and the mobility of these mediums, it is 

possible that the extent of isolated use of these technologies may further increase the use 
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in the bedroom or anywhere else in or outside of the house especially when the 

availability may just be in their pockets or in-hand (Christakis & Zimmerman, 2006). In 

addition, the explosion of broadband access and internet use with its associated 

applications of email, chat rooms and social networking sites such as Facebook and 

MySpace have added another unexplored dimension of electronic media use creating 

possible health risk behaviours and potential adverse physical and mental consequences 

on youth (Moreno et al., 2009). Therefore, it may not only be the amount of electronic 

media use time but also the type and content of media use that needs to be further 

researched.  

 

The notion of multi-tasking (engaging in two or more leisure activities such as watching 

TV and reading simultaneously) was mentioned by participants (Chapter 3). Therefore, 

it seems reasonable to investigate this further as these activities may have an additional 

impact not only on the choice of leisure tasks but also on overall media exposure and 

time spent being sedentary.  

 

A more common application of appropriate theories or models such as the social-

ecological framework within descriptive and cohort studies should take place in order to 

develop a more cohesive understanding of the multitude of factors and the different 

levels of influence that impact on children‟s screen-based behaviour. This has the 

potential to further extend the knowledge about electronic media use beyond single-

level components (i.e., individual awareness, knowledge and/or behaviour) where in 

general, most of the observational research on sedentary behaviour (and physical 

(in)activity) has been focused.  
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This study largely focused on electronic forms of leisure behaviour and did not capture 

any other types of sedentary behaviour (i.e., talking on the telephone or listening to 

music). According to some literature this single behaviour approach limits the range and 

variation of sedentary behaviour among children and adolescents (Gorely et al., 2007a; 

Marshall et al., 2002). The use of an ecological momentary assessment approach when 

studying more diverse forms of sedentary behaviour has been suggested as a superior 

measurement (Marshall et al., 2003; Smyth & Stone, 2003) and should be considered 

when studying overall sedentary behaviour. The paucity of previously developed and 

valid instruments to measure just electronic media use in children also suggests scope 

for further developments on the reliability and reproducibility of such a measurement.  

 

Home social and physical factors were identified as important influencing variables on 

children‟s screen-time by this study (Chapter 3 and 4). To further develop the 

understanding of this area and the extent of familial influences such as social norms of 

parents, siblings and close friends related to electronic-media use, as well as significant 

others support and encouragement for alternate leisure time, is warranted. Households‟ 

physical activity and their policy related to time spent outdoors (i.e., when, where, with 

whom and for how long) should also be investigated in case of posing barriers to 

alternative leisure time when considering behaviour change. Similarly, the home 

environment in terms of areas inside and outside the immediate home (i.e., front and 

backyard as well as games/entertainment rooms) together with equipment such as balls, 

swing and trampoline availability can either encourage or discourage active leisure 

activities. These physical home attributes should be studied further as they are 

significant influences on children‟s physical activity patterns outside of school time as 

much as an alternative option in preventing electronic media use during their 

discretionary time.   
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This study‟s findings highlighted some important areas to consider when designing 

intervention studies to reduce electronic media use among pre-adolescent children at 

home. In particular, targeting those that exceed the pediatric recommendations (of 

≤2hrs/day of electronic media use for entertainment) especially girls is warranted. Given 

the found low levels of physical activity participation among these females, this 

strengthens the need for further physical activity promotion among this sub-group. The 

after school period emerged as a significant and opportunistic time to encourage 

children to engage in alternative and/or active forms of leisure, in particular, among 

those that arrived home from school early and tended to fall within the heavy media 

user category. Given that social support for alternate leisure was not studied extensively 

by this study, it is likely that this variable may have a mediating effect on children‟s 

screen-time and thus, should be investigated further prior to interventions so to evaluate 

levels of household support and consequently develop tailored strategies. In addition, 

intervention studies need to be mindful of the full extent of family norms, relationships 

(i.e., closeness between children and parents) as well as parental involvement in 

children‟s interests and activities as these may have an additional effect on children‟s 

behaviour change. Other home social elements such as family functioning, social 

cohesion and family resources have been previously highlighted as likely to influence 

family members attitudes and habits around electronic media use (Gable & Lutz, 2000; 

Kitzmann & Beech, 2006).  

 

This study‟s effect of role modelling and reinforcement by significant others for screen-

based behaviour signifies the importance of interventions to consider parental self-

appraisal of screen-time as an initial step when considering the development of family-

based strategies to prevent excessive media use at home. Together with parents and 
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children‟s complacency about high levels of electronic media use these hold important 

implications for behaviour modification of screen-based media. Thus, it is 

recommended that a population-based strategy such as social marketing (Donovan & 

Henley, 2004; Donovan & Henley, 2003; Lefebvre & Flora, 1988) be used. This health 

promotion method can target both parents and children‟s knowledge and behavioural 

awareness about electronic media use; its effects on children‟s development (i.e., 

physical, social, mental and cognitive) as well as a greater prominence about the 

pediatric (and physical activity) recommendations related to electronic media use for 

entertainment. Subsequent and complimentary health behaviour intervention strategies 

for households may include the following: 1) the identification of a sedentary lifestyle 

and screen-based behaviours - audit of leisure times and opportunities, and type of 

activities  performed during the week; 2) modification of sedentary behaviours – replace 

screen-based activities with more active leisure alternatives; 3) maintenance of a 

behaviour change – varying the alternative activities to maintain interest and; 4) having 

a supportive family home environment to sustain the modified behaviour  - active 

involvement of significant others (i.e., parents and siblings) and the presence of 

appropriate social (i.e., praise for desired behaviour) and physical (i.e., having sporting 

equipment at home like a trampoline) support (Nowicka & Flodmark, 2008). All of 

these aforementioned components not only support the principles of promoting sound 

health-behaviour change but they also reflect elements of psycho-social approaches 

(i.e., the social cognitive theory) that emphasis individual-level factors, which have 

been shown by this study to influence children‟s screen-based behaviour. However, it 

needs to be highlighted that the perceived unawareness of personal and significant 

screen-time by participants is a barrier to change that needs priority attention prior to 

implementing any behaviour modification or prevention approaches. If not addressed it 
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may lead to a family-based sabotage of children‟s (modified) behaviour, and a potential 

low/poor intervention effect that is unlikely to be sustained over time.  

 

It has also been suggested that intervention studies (if feasible) should attempt to 

implement strategies at three or more levels (Salmon & King, 2005; Sallis & Owen, 

2002). For example, a family-community intervention to change children‟s electronic-

based sedentary behaviour may include strategies at the following levels: 1) individual – 

in relation to specific behaviour change (i.e., replace 30 mins/day of TV viewing with a 

non-electronic-based activity); 2) family – modify the social setting and target co-

viewing situations (i.e., having the TV off during meal times); and, 3) Physical 

environment – can be targeted at the micro (home) and macro (neighbourhood) levels. 

For instance, at the home level, parents may be encouraged to remove TV sets from 

children‟s bedroom. At the neighbourhood level, a broader environmental strategy such 

as working with local councils to improve aesthetics and facilities of local 

parks/playgrounds may apply. Most of these variables have been identified as 

influencing factors by this study (i.e., TV co-viewing and having TV on during meal 

times) and others by previously reviewed literature (i.e., poor aesthetics and distance to 

local recreational areas) (Veitch et al., 2008; Veitch et al., 2006; Kerr et al., 2006).  

 

The effect of household rules limiting children‟s electronic media use was another 

significant part of this study. Further efforts of intervention studies should support 

parents to utilise this method of monitoring and limiting children‟s screen-time, and 

encourage innovative ways of negotiating, reinforcing and evaluating these rules 

regularly as a family unit. It is likely that the information required for these intervention 

dimensions be best gained through qualitative work because each family member is 
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likely to have different views about household rules, and each family as a unit may be 

influenced by different socio-cultural and economic circumstances.  

 

Above all, the overarching concept that needs to be highlighted within these future 

directions is the need for active parental involvement in home-based intervention 

programs. Together with the provision of practical and solution-oriented strategies that 

can either alter or slow down the influx of the ever advancing and rapidly proliferating 

electronic mediums into the lives of children should also be the subject and goal of 

intervention research. 

 

 

This thesis has advanced the knowledge concerning electronic-based sedentary 

behaviour by using two methods of study (qualitative and quantitative) to investigate a 

popular leisure past-time that has substantial implications for the health and well-being 

of children. The novel approach adopted by this study to examine factors that influence 

children‟s electronic media use by stratifying the sample by gender and the level of 

electronic media used, revealed a profile of specific sub-groups of children within this 

sample population. Although TV viewing (alone) did not present as a correlate of body 

fatness in children, some personal, family social and home environmental factors 

characterised the children and allowed for the investigation of distinct sub-groups of 

children (girls and boys heavy vs. low electronic media users, respectively).  

 

In summary, this independent research undertaken as part of this thesis, demonstrated 

the significant role of the family home environment in shaping children‟s electronic-

based sedentary behaviour and its impact on their overall screen-time. Families‟ daily 

life determines the social and physical circumstances where children‟s electronic-based 
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sedentary behaviour is practised. In particular, evidence from this research showed and 

supports the notion that the co-existence of sedentary and active behaviours is a 

possibility within the realms of children‟s daily routines despite their significant levels 

of electronic-media consumption. Therefore, further promotion and encouragement of 

opportunities for alternative and more active leisure behaviour is warranted. However, 

addressing the impact of various influences and stimuli‟s is critical. 

 

The research presented in this thesis suggested a gender effect. Girls and boys spent 

their leisure time with electronic media differently on different days and times of the 

day with varied amounts of incorporated physical activity participation. Parental and 

sibling role modelling appeared to be the most consistent and pertinent correlate of 

electronic media use and to a lesser extent for physical activity. Evidence from this 

research indicated a distinct element of a shared household effect on the way and the 

amount of electronic-based sedentary behaviour is performed among family members. 

Therefore, prevention efforts need to be multi-factorial and across the household where 

a simultaneous change to the home social (i.e., alter co-viewing and co-gaming 

practices among significant others) and physical landscape (i.e., reduce the number of 

electronic devices at home and remove TV from children‟s bedroom) will be an impetus 

to positively facilitate a behaviour change. These influencing factors and others (as 

previously identified in Chapter 3 and 4) are important to consider in an attempt to 

maximise future intervention programs effectiveness to specific individuals and 

pediatric groups. Together, the evidence from this research suggests that family-based 

interventions need to be household-member focused to modify electronic-based 

sedentary behaviour rather than child-only focused. This encompassing family unit 

approach may be a better option in an attempt to deliver a tailored and sustained 

behaviour change for children specifically. 



154 

Abbott, R. A., Macdonald, D., Mackinnon, L., Stubbs, C. O., Lee, A. J., Harper, C. & 

Davies, P. S. W. 2007, Healthy Kids Queensland Survey 2006 - Summary 

Report., Queensland Health, Brisbane. 

ABS 1997, Light beer, wine and soft drink consumption continues to grow, 4315.0, 

Australian Bureau of Statistics, Canberra, Australia. 

ABS 1998, Household use of information technology, Cat no. 8146.0, Australian 

Bureau of Statistics, Canberra, ACT. 

ABS 2003, Australia 2005 Year Book, Australian Bureau of Statistics, Canberra, ACT. 

ABS 2004, Children's participation in cultural and leisure activities, 4901.0, Australian 

Bureau of Statistics. 

ABS 2006a, Children's participation in cultural and leisure activities, Cat No.4901.0, 

Australia Bureau of Statistics, Canberra. 

ABS 2006b, Household use of information technology, Australia, 2005-06, 

Cat.No.8146.0, Australian Bureau of Statistics, Canberra. 

ABS 2006c, Year Book Australia, 2006., Cat No.1301.0, Australian Bureau of Statistics, 

Canberra. 

AC Nielsen Media International 2001, Australian TV Trends 2001, AC Nielson 

Company, Sydney. 

Access Economics 2008, The growing cost of obesity in 2008: three years on, Diabetes 

Australia. 

ACT Health 2007, The report on the ACT Year 6 physical activity and nutrition survey 

(ACTPANS), Centre for Population Health Research, ACT Health, Canberra. 

Agras, S. W. & Mascola, A. J. 2005. 'Risk factors in childhood overweight', Current 

Opinion in Pediatrics, vol. 17,  pp. 648-652. 

Aitken, R., King, L. & Bauman, A. 2008. 'A comparison of Australian families' 

expenditure on active and screen-based recreation using the ABS Household 

Expenditure Survey 2003/04', Australian and New Zealand Journal of Public 

Health, vol. 32, no. 3, pp. 238-245. 

American Academy of Pediatrics Committee on Public Education 2001. 'American 

Academy of Pediatrics: children, adolescents and television.' Pediatrics, vol. 

107,  pp. 423-426. 

Andersen, R. E., Crespo, C. J., Bartlett, S. J., Cheskin, L. J. & Pratt, M. 1998. 

'Relationship of physical activity and television watching with body weight and 

level of fatness among children: results from the Third National Health and 

Nutrition Examination Survey', Journal of the American Medical Association, 

vol. 279, no. 12, pp. 938-942. 

Anderson, C. A., Sakamoto, A., Gentile, D. A., Ihori, N., Shibuya, A., Yukawa, S., 

Naito, M. & Kobayashi, K. 2008. 'Longitudinal effects of violent video games 

on aggression in Japan and the United States.' Pediatrics, vol. 122,  pp. e1067-

e1072. 

Arluk, S. L., Branch, D. J., Swain, D. P. & Dowling, E. A. 2003a. 'Childhood Obesity's 

Relationship to Time Spent in Sedentary Behaviour.' Military Medicine, vol. 

168, no. 7, pp. 583-586. 

Arluk, S. L., Branch, J. D., Swain, D. P. & Dowling, E. A. 2003b. 'Childhood obesity's 

relationship to time spent in sedentary behavior', Military Medicine, vol. 168, 

no. 7, pp. 583-586. 



 

155 

Armstrong, C. A., Sallis, J. F., Alcaraz, J. E., Kolody, B., McKenzie, T. L. & Hovell, 

M. F. 1998. 'Children 's television viewing, body fat and physical fitness.' 

American Journal of Health Promotion, vol. 12, no. 6, pp. 363-368. 

Aronne, L. J. 2002. 'Classification of obsity and assessment of obesity-related health 

risks', Obesity Research, vol. 10, no. Suppl.2, pp. 105S-115S. 

Aronson, J. 1994. 'A pragmatic view of thematic analysis', The Qualitative Report, vol. 

2, no. 1. 

Atkin, A. J., Gorely, T., Biddle, S. J. H., Marshall, S. J. & Cameron, N. 2008. 'Critical 

hours: physical activity and sedentary behaviour of adolescents after school', 

Pediatric Exercise Science, vol. 20,  pp. 446-456. 

Australia., T. C. C. 2007, National cancer prevention policy 2007-2009, The Cancer 

Council Australia, Sydney, NSW. 

Australian Film Comission, (November 2005), What Australians are watching: free-to-

air TV [Online], Australian Government,  Available: www.afc.gov.au [21 

August]. 

Australian Film Commission 2007, What Australians are watching: Interactive Media, 

AFC, Canberra, ACT. 

Bagley, S., Salmon, J. & Crawford, D. 2006. 'Family structure and children's television 

viewing and physical activity', Medicine and Science in Sports and Exercise, 

vol. 38, no. 5, pp. 910-918. 

Baradas, D. T., Fulton, J. E., Blanck, H. M. & Huhman, M. 2007. 'Parental influences 

on youth television viewing', Journal of Pediatrics, vol. 151,  pp. 369-373. 

Baranowski, T., Perry, C. L. & Parcel, G. S. 2002, 'How Individuals, Environments, and 

Health Behavior Interact: Social Cognitive Theory', in Health Behavior and 

Health Education: Theory, Research, and Practice, eds K. Glanz, B. K. Rimer 

& F. M. Lewis, Jossey-Bass, San Francisco. 

Barnett, L. M., Van Beurden, E., Morgan, P. J., Brooks, L. O. & Beard, J. R. 2008. 

'Does Childhood Motor Skill Proficiency Predict Adolescent Fitness?' Medicine 

& Science in Sports & Exercise, vol. 40, no. 12, p. 2137. 

Barnett, T. A., O'Loughlin, J. & Paradis, G. 2002. 'One- and two-year predictors of 

decline in physical activity among inner-city schoolchildren', American Journal 

of Preventive Medicine, vol. 23, no. 2, pp. 121-128. 

Barr-Anderson, D. J., van den Berg, P., Neumark-Sztainer, D. & Story, M. 2008. 

'Characteristics Associated With Older Adolescents Who Have a Television in 

Their Bedrooms', Pediatrics, vol. 121, no. 4, pp. 718-724. 

Barr, E. L. M., Magliano, D. J., Zimmet, P. Z., Polkinghorne, K. R., Atkins, R. C., 

Dunstan, D. W., Murray, S. G. & Shaw, J. E. 2006, AusDiab 2005. The 

Australian diabetes, obesity and lifestyle study: Tracking the accelarating 

epidemic: Its causes and outcomes., International Diabetes Institute, Melbourne, 

Australia. 

Batch, J. A. & Baur, L. A. 2005. 'Management and prevention of obesity and its 

complications in children and adolescents', Medical Journal of Australia, vol. 

2005, no. 3, pp. 130-135. 

Benson, L., Baer, H. J. & Kaelber, D. C. 2009. 'Trends in the diagnosis of overweight 

and obesity in children and adolescents: 1999-2007', Pediatrics, vol. 123,  pp. 

e153-e158. 

Berkey, C. S., Rockett, H. R. H., Gillman, M. W. & Colditz, G. A. 2003. 'One-Year 

Changes in Activity and in Inactivity Among 10- to 15-Year-Old Boys and 

Girls: Relationship to Change in Body Mass Index', Pediatrics, vol. 111, no. 4, 

pp. 836-843. 



 

156 

Bickham, D. S. & Rich, M. 2006. 'Is Television Viewing Associated With Social 

Isolation? Roles of Exposure Time, Viewing Context, and Violent Content.' 

Arch Pediatr Adolesc Med, vol. 160, no. 4, pp. 387-392. 

Biddle, S. J., Gorely, T., Marshall, S. J., Murdey, I. & Cameron, N. 2004a. 'Physical 

activity and sedentary behaviours in youth: issues and controversies', J R Soc 

Health, vol. 124, no. 1, pp. 29-33. 

Biddle, S. J., Gorely, T. & Stensel, D. J. 2004b. 'Health-enhancing physical activity and 

sedentary behaviour in children and adolescents', J Sports Sci, vol. 22, no. 8, pp. 

679-701. 

Biddle, S. J. H. 2007. 'Sedentary Behavior (editorial and commentry) ', American 

Journal of Preventive Medicine, vol. 33, no. 6, pp. 502-504. 

Biddle, S. J. H., Gorely, T., Marshall, S. J. & Cameron, N. 2009. 'The prevalence of 

sedentary behavior and physical activity in leisure time: A study of Scottish 

adolescents using ecological momentary assessment.' Preventive Medicine, vol. 

48,  pp. 151-155. 

Blanchard, C. M., McGannon, K. R., Spence, J. C., Rhodes, R. E., Nehl, E., Baker, F. & 

Bostwick, J. 2005. 'Social ecological correlates of physical activity in normal 

weight, overweight, and obese individuals', Int J Obes Relat Metab Disord, vol. 

29, no. 6, pp. 720-726. 

Bleich, S. N. 2008. 'Public perception of overweight: underestimation has important 

implications for public health programmes.' British Medical Journal, vol. 337,  

pp. 243-244. 

Bloomgarden, Z. T. 2004. 'Type 2 Diabetes in the Young: The evolving epidemic ', 

Diabetes Care, vol. 27, no. 4, pp. 998-1010. 

Booth, M., Okely, A. D., Denney-Wilson, E., Hardy, L., Yang, B. & Dobbins, T. 2006, 

NSW schools physical activity and nutrition survey (SPANS): summary report, 

NSW Department of Health, Sydney. 

Booth, M. L., Dobbins, T., Okely, A. D., Denney-Wilson, E. & Hardy, L. L. 2007. 

'Trends in the Prevalence of Overweight and Obesity among Young Australians, 

1985, 1997, and 2004', Obesity, vol. 15, no. 5, pp. 1089-1095. 

Booth, M. L., Wake, M., Armstrong, T., Chey, T., Hesketh, K. & Mathur, S. 2001. 'The 

epidemiology of overweight and obesity among Australian children and 

adolescents 1995-97', Australian and New Zealand Journal of Public Health, 

vol. 25, no. 2, pp. 162-169. 

Borzekowski, D. L. G. & Robinson, T. N. 2005. 'The Remote, the Mouse, and the No. 2 

Pencil: The Household Media Environment and Academic Achievement Among 

Third Grade Students', Arch Pediatr Adolesc Med, vol. 159, no. 7, pp. 607-613. 

Boutelle, K. N., Birnbaum, L. A., Lytle, D. M., Murray, D. M. & Story, M. 2003. 

'Associations between perceived family meal environment and intake of fruit, 

vegetables and fat', Journal of Nutrition, Education and Behavior, vol. 35,  pp. 

24-29. 

Boye, K. R., Dimitriou, T., Manz, F., Schoenau, E., Neu, C., Wudy, S. & Remer, T. 

2002. 'Anthropometric assessment of muscularity during growth: estimating fat-

free mass with 2 skin-fold thickness measurements is superior to measuring mid 

upper arm muscle area in healthy pre pubertal children.' American Journal of 

Clinical Nutrition, vol. 76,  pp. 628-632. 

Boynton-Jarrett, R., Thomas, T. N., Peterson, K. E., Wiecha, J., Sobol, A. M. & 

Gortmaker, S. L. 2003. 'Impact of Television Viewing Patterns on Fruit and 

Vegetable Consumption Among Adolescents', Pediatrics, vol. 112, no. 6, pp. 

1321-1326. 



 

157 

Bradley, C. B., McMurray, R. G., Harrell, J. S. & Deng, S. 2000. 'Changes in common 

activities of 3rd through 10th graders: the CHIC Study.' Medicine and Science in 

Sports and Exercise, vol. 32, no. 12, pp. 2071-2078. 

Breslow, L. 1996. 'Social ecological strategies for promoting healthy lifestyles', 

American Journal of Health Promotion, vol. 10, no. 4, pp. 253-257. 

Briffa, T. G., Maiorana, A., Sheerin, N. J., Stubbs, A. G., Oldenburg, B. F., Sammel, N. 

L. & Allan, R. M. 2006. 'Physical activity for people with cardiovascular 

disease: recommendations of the National Heart Foundation of Australia', 

Medical Journal of Australia, vol. 184, no. 2, pp. 71-75. 

Brodersen, N. H., Steptoe, A., Boniface, D. R., Wardle, J. & Hillsdon, M. 2007. 'Trends 

in physical activity and sedentary behaviour in adolescence: ethnic and 

socioeconomic differences.' British Journal of Sports Medicine, vol. 41, no. 3, 

pp. 140-144. 

Bronfenbrenner, U. 1979, The ecology of human development, Harvard University 

Press, Cambridge, MA. 

Brown, C. M., Dulloo, A. G. & Montani, J. P. 2008a. 'Sugary drinks in the pathogenesis 

of obesity and cardiovascular diseases', Int J Obes, vol. 32, no. S6, pp. S28-S34. 

Brown, S. H., Perez, A., Mirchandani, G. G., Hoelscher, D. M. & Kelder, S. H. 2008b. 

'Crime rates and sedentary behavior among 4th grade Texas school children', 

International Journal of Behavioral Nutrition and Physical Activity, vol. 5,  pp. 

28-35. 

Bryant, M. J., Lucove, J. C., Evenson, K. R. & Marshall, S. J. 2007a. 'Measurement of 

television viewing in children and adolescents: a systematic review', Obesity 

Reviews, vol. 8, no. 3, pp. 197-209. 

Bryant, M. J., Lucove, J. C., Evenson, K. R. & Marshall, S. J. 2007b. 'Measurement of 

television viewing in children and adolescents: a systematic review', Obesity 

Reviews, vol. 8,  pp. 197-209. 

Buchowski, M. S. & Sun, M. 1996. 'Energy expenditure, television viewing and 

obesity.' International Journal of Obesity, vol. 20,  pp. 236-244. 

Bulck, J. 2004. 'Television viewing, computer game playing, and Internet use and self-

reported time to bed and time out of bed in secondary-school children', Sleep, 

vol. 27,  pp. 101-104. 

Burdette, H. L. & Whitaker, R. C. 2005. 'A National Study of Neighborhood Safety, 

Outdoor Play, Television Viewing, and Obesity in Preschool Children', 

Pediatrics, vol. 116, no. 3, pp. 657-662. 

Burke, V., Beilin, L. J., Durkin, K., Stritzke, W. G., Haughton, S. & Cameron, C. A. 

2006. 'Television, computer use, physical activity, diet and fatness in Australian 

adolescents.' International Journal of Pediatric Obesity, vol. 1, no. 4, pp. 248-

255. 

Bushman, B. J. & Huesmann, L. R. 2006. 'Short-term and Long-term Effects of Violent 

Media on Aggression in Children and Adults 10.1001/archpedi.160.4.348', Arch 

Pediatr Adolesc Med, vol. 160, no. 4, pp. 348-352. 

Campbell, K. J., Crawford, D. A., Salmon, J., Carver, A., Garnett, S. P. & Baur, L. A. 

2007. 'Associations Between the Home Food Environment and Obesity-

promoting Eating Behaviors in Adolescence[ast]', Obesity, vol. 15, no. 3, pp. 

719-730. 

Cara, J. & Chaiken, R. 2006. 'Type 2 diabetes and the metabolic syndrome in children 

and adolescents', Current Diabetes Reports, vol. 6, no. 3, pp. 241-250. 



 

158 

Carnell, S., Edwards, C., Croker, H., Boniface, D. & Wardle, J. 2005. 'Parental 

perceptions of overweight in 3-5 y olds', International Journal of Obesity, vol. 

29, no. 4, pp. 353-355. 

Carter, O. 2005. 'Changes in obesity, sedentary behaviours and Perth children's 

television viewing from 1960 to 2003', Australian and New Zealand Journal of 

Public Health, vol. 29, no. 2, pp. 187-188. 

Carter, O. B. 2006. 'The weighty issue of Australian television food advertising and 

childhood obesity', Health Promotion Journal of Australia, vol. 17, no. 1, pp. 5-

77. 

Carvalhal, M. M. & Padez, M. C. 2007. 'Overweight and obesity related to activities in 

Portuguese children, 7-9 years.' European Journal of Clinical Nutrition, vol. 17, 

no. 1, pp. 42-46. 

Carver, A., Timperio, A. & Crawford, D. 2008. 'Playing it safe: The influence of 

neighbourhood safety on children's physical activity-A review.' Health & Place, 

vol. 14, no. 2, pp. 217-227. 

Certain, L. K. & Kahn, R. S. 2002. 'Prevalence, Correlates, and Trajectory of Television 

Viewing Among Infants and Toddlers', Pediatrics, vol. 109, no. 4, pp. 634-642. 

Chalmers, D. J. 2006. 'Descriptive studies: We need them but let's keep them in 

perspective [editorial]', Journal of Science and Medicine in Sport, vol. 9,  pp. 

431-432. 

Chaput, J.-P., Brunet, M. & Tremblay, A. 2006. 'Relationship between short sleeping 

hours and childhood overweight//obesity: results from the `Quebec en Forme' 

Project', International Journal of Obesity, vol. 30, no. 7, pp. 1080-1085. 

Christakis, D. A., Ebel, B. E., Rivara, F. P. & Zimmerman, F. J. 2004. 'Television, 

video, and computer game usage in children under 11 years of age', The Journal 

of Pediatrics, vol. 145, no. 5, p. 656. 

Christakis, D. A. & Zimmerman, F. J. 2006. 'Media as a Public Health Issue [editorial]', 

Archives of Pediatiatric & Adolescent Medicine, vol. 160, no. 4, pp. 445-446. 

Christakis, D. A. & Zimmerman, F. J. 2007. 'Violent Television Viewing During 

Preschool Is Associated With Antisocial Behavior During School Age', 

Pediatrics, vol. 120, no. 5, pp. 993-999. 

Close, R. 2004, Television and language development in the early years: a review of 

literature, National Literacy Trust, London. 

Cole, T., Faith, M., Pietrobelli, A. & Heo, M. 2005. 'What is the best measure of 

adiposity change in growing children: BMI, BMI%, BMI z-score or BMI 

centile?' European Journal of Clinical Nutrition, vol. 59,  pp. 419-425. 

Cole, T. J., Bellizzi, M. C., Flegal, K. & Dietz, W. H. 2000. 'Establishing a standard 

definition for child overweight and obesity worldwide: International survey.' 

British Medical Journal., vol. 320,  pp. 1240-1243. 

Cook, T., Rutishauser, I. & Alsopp, R. 2001, The bridging study - comparing results 

from the 1983, 1985 and 1995 Australian national nutrition surveys., 

Commonwealth Departmet of Health and Aged Care, Canberra, Australia. 

Coon, K. & Tucker, K. 2002. 'Television and children's consumption patterns: a review 

of literature', Minerva Pediatrica, vol. 54,  pp. 423-436. 

Coon, K. A., Goldberg, J., Rogers, B. L. & Tucker, K. L. 2001. 'Relationships Between 

Use of Television During Meals and Children's Food Consumption Patterns', 

Pediatrics, vol. 107, no. 1, p. e7. 

Cooper, T. V., KLesges, L. M., DeBon, M., KLesges, R. C. & Shelton, M. L. 2006. 'An 

assessment of obese and non obese girls' metabolic rate during television 

viewing, reading, and resting', Eating Behaviors, vol. 7,  pp. 105-114. 



 

159 

Corder, K., Ekelund, U., Steele, R. M., Wareham, N. J. & Brage, S. 2008. 'Assessment 

of physical activity in youth', Journal of Applied Physiology, vol. 105, no. 3, p. 

977. 

Crawford, D. & Ball, K. 2002. 'Behavioural determinants of the obesity epidemic', Asia-

Pacific Journal of Clinical Nutrition, vol. 11,  pp. S718-S721. 

Crawford, D., Timperio, A., Telford, A. & Salmon, J. 2006. 'Parental concerns about 

childhood obesity and the strategies employed to prevent unhealthy weight gain 

in children.' Public Health Nutrition, vol. 9, no. 7, pp. 889-895. 

Crawford, D., Timperio, A., Telford, A. & Salmon, J. 2007. 'Parental concerns about 

childhood obesity and the strategies employed to prevent unhealthy weight gain 

in children', Public Health Nutrition, vol. 9, no. 07, pp. 889-895. 

Crespo, C., Anderson, R. & Pratt, M. 1998. 'Obesity and its relation to physical activity 

and television watching among US children.' Medicine & Science in Sports & 

Exercise, vol. 80, no. Supplement. 

Crespo, C. J., Smit, E., Troiano, R. P., Bartlett, S. J., Macera, C. A. & Andersen, R. E. 

2001. 'Television Watching, Energy Intake, and Obesity in US Children: Results 

From the Third National Health and Nutrition Examination Survey, 1988-1994', 

Arch Pediatr Adolesc Med, vol. 155, no. 3, pp. 360-365. 

Creswell, J. W. 2003, Research design qualitative, quantitative and mixed methods 

approaches, 2nd edn, Sage Publications, Thousand Oaks. 

Creswell, J. W. & Plano Clark, V. L. 2007, Designing and conducting mixed methods 

research, Sage Publications, Inc, Thousand Oaks. 

Crossman, A., Sullivan, A. & Benin, M. 2006. 'The family environment and American 

adolescents' risk of obesity as young adults', Social Sciences and Medicine, vol. 

63, no. 9, pp. 2255-2267. 

Cummings, H. M. & Vandewater, E. A. 2007. 'Relation of Adolescent Video Game 

Play to Time Spent in Other Activities', Arch Pediatr Adolesc Med, vol. 161, no. 

7, pp. 684-689. 

Daniels, S. R., Arnett, D. K., Eckel, R. H., Gidding, S. S., Hayman, L. L., Kumanyika, 

S., Robinson, T. N., Scott, B. J., St. Jeor, S. & Williams, C. L. 2005. 

'Overweight in Children and Adolescents: Pathophysiology, Consequences, 

Prevention, and Treatment', Circulation, vol. 111, no. 15, pp. 1999-2012. 

Danielzik, S., Czerwinski-Mast, M., Langnase, K., Dilba, B. & Muller, M. J. 2004. 

'Parental overweight, socioeconomic status and high birth weight are the major 

determinants of overweight and obesity in 5-7 y-old children: baseline data of 

the Kiel Obesity Prevention Study (KOPS)', Int J Obes Relat Metab Disord, vol. 

28, no. 11, pp. 1494-1502. 

Danner, F. W. 2008. 'A national longitudinal study of the associations between hours of 

TV viewing and the trajectory of BMI growth among US children.' Journal of 

Pediatric Psychology, vol. 33, no. 10, pp. 1100-1107. 

Davies, P. 1996. 'Total energy expenditure in young children', American Journal of 

Human Biology, vol. 8,  pp. 183-188. 

Davison, K. K. & Birch, L. L. 2001a. 'Childhood overweight: a contextual model and 

recommendations for future research', Obesity Reviews, vol. 2,  pp. 159-171. 

Davison, K. K. & Birch, L. L. 2001b. 'Childhood overweight: a contextual model and 

recommendations for future research', Obesity Reviews, vol. 2, no. 3, pp. 159-

171. 

Davison, K. K., Francis, L. A. & Birch, L. L. 2005. 'Links between Parents' and Girls' 

Television Viewing Behaviors: A Longitudinal Examination', The Journal of 

Pediatrics, vol. 147, no. 4, pp. 436-442. 



 

160 

Davison, K. K., Marshall, S. J. & Birch, L. L. 2006. 'Cross-sectional and longitudinal 

associations between TV viewing and girls' body mass index, overweight status, 

and percentage of body fat', The Journal of Pediatrics, vol. 149, no. 1, pp. 32-

37. 

Davison Krahnstoever, K. & Campbell, K. 2005, 'Opportunities to prevent obesity in 

children within families: an ecological approach', in Obesity prevention and 

public health, eds D. Crawford & R. W. Jefferey, Oxford University Press, New 

York. 

DeMattia, L., Lemont, L. & Meurer, L. 2007. 'Do interventions to limit sedentary 

behaviours change behaviour and reduce childhood obesity? A critical review of 

the literature.' Obesity Reviews, vol. 8, no. 1, pp. 69-81. 

Dencker, M., Thorsson, O., Karlsoon, M. K., Linden, C., Svensson, J., Wollmer, P. & 

Andersen, L. B. 2005. 'Daily physical activity in Swedish children aged 8-11 

years', Scandinavian Journal of Medicine & Science in Sports, vol. 16, no. 4, pp. 

252-257. 

Denney-Wilson, E., Hardy, L. L., Dobbins, T., Okely, A. D. & Baur, L. A. 2008. 'Body 

Mass Index, Waist Circumference, and Chronic Disease Risk Factors in 

Australian Adolescents', Archives of Pediatric & Adolescent Medicine, vol. 162, 

no. 6, pp. 566-573. 

Dennison, B. A. & Edmunds, L. S. 2008. 'The role of television in childhood obesity', 

Progress in Pediatric Cardiology, vol. 25,  pp. 191-197. 

Department of Health (WA) 2007, Western Australian Health Promotion Strategic 

Framework (WA HPSF) 2007-2011, Department of  Health, Perth. 

Department of Health and Ageing 2004, Active kids are healthy kids: Australia's 

physical activity recommendations for 5-12 year olds., Commonwealth of 

Australia, Canberra, ACT. 

Department of Health and Ageing 2008, 2007 Australian National Children's Nutrition 

and Physical Activity Survey: Main Findings, Commonwealth of Australia, 

Canberra. 

Deshmukh-Taskar, P., Nicklas, T. A., Morales, M., Yang, S.-J., Zakeri, I. & Berenson, 

G. S. 2005. 'Tracking of overweight status from childhood to young adulthood: 

the Bogalusa Heart Study', vol. 60, no. 1, pp. 48-57. 

Dietz, W. H., Bandini, L. G., MOrelli, J. A., Peers, K. F. & Ching, P. L. 1994. 'Effect of 

sedentary activities on resting metabolic rate. ' The American Journal of Clinical 

Nutrition, vol. 59,  pp. 556-559. 

Dietz, W. H. & Gortmaker, S. L. 1985. 'Do we fatten our children at the television set? 

Obesity and television viewing in children and adolescents.' Pediatrics, vol. 75, 

no. 5, pp. 807-812. 

Dishman, R. K., Saunders, R. P., Motl, R. W., Dowda, M. & Pate, R. R. 2008. 'Self-

Efficacy Moderates the Relation Between Declines in Physical Activity and 

Perceived Social Support in High School Girls', J. Pediatr. Psychol.,   p. jsn100. 

Dobson, A. J. 2002, An Introduction to Generalised Linear Models, CRC Press, Iowa 

City. 

Dollman, J., Norton, K., Norton, L. & Cleland, V. 2005. 'Evidence for secular trends in 

children's physical activity behaviour', British Journal of Sports Medicine, vol. 

39, no. 12, pp. 892-897. 

Dollman, J. & Ridley, K. 2006. 'Differences in body fatness, fat patterning and cardio-

respiratory fitness between groups of Australian children formed on the basis of 

physical activity and television viewing guidelines.' Journal of Physical Activity 

adn Health, vol. 3,  pp. 191-199. 



 

161 

Donner, A. & Eliasziw, M. 2006. 'Sample size requirements for reliability studies', 

Statistics in Medicine, vol. 6, no. 4, pp. 441-448. 

Donovan, R. & Henley, N. 2003, Social Marketing: Principles and Practice, IP 

Communications, Melbourne. 

Donovan, R. & Henley, N. 2004. 'Social Marketing: Principles and Practice', Social 

Marketing Quarterly, vol. 10, no. 1, pp. 31-34. 

Duke, J., Rockville, W., Huhman, M. M. & Heitzler, C. 2003. 'Physical activity levels 

among children aged -13 years - United States, 2002.' MMWR Weekly, vol. 52, 

no. 33, pp. 785-788. 

Duncan, M. J., Al-Nakeeb, Y., Nevill, A. M. & Jones, M. V. 2006. 'Body 

dissatisfaction, body fat and physical activity in British children.' International 

Journal of Pediatric Obesity, vol. 1, no. 2, pp. 89-95. 

DuRant, R. H., Baranowski, T., Johnson, M. & Thompson, W. O. 1994. 'The 

relationship among television watching, physical activity, and body composition 

of young children', Pediatrics, vol. 94, no. 4 Pt 1, pp. 449-455. 

Durkin, K. & Barber, B. 2002. 'Not so doomed: computer game play and positive 

adolescent development.' Journal of Applied Developmental Psychology, vol. 

23, no. 4, pp. 373-392. 

Dworak, M., Schierl, T., Bruns, T. & Struder, H. K. 2007. 'Impact of Singular Excessive 

Computer Game and Television Exposure on Sleep Patterns and Memory 

Performance of School-aged Children', Pediatrics, vol. 120, no. 5, pp. 978-985. 

Ebbeling, C., Pawlak, D. B. & Ludwig, D. S. 2002. 'Childhood obesity: Public health 

crisis, common sense cure.' Lancet, vol. 360,  pp. 473-482. 

Eisenmann, J. 2005. 'Waist circumference percentiles for 7- to 15-year-old Australian 

children', Acta Paediatrica, vol. 94, no. 9, pp. 1182-1185. 

Eisenmann, J., Ekkekakis, P. & Holmes, M. 2006. 'Sleep duration and overweight 

among Australian children and adolescents', Acta Paediatrica, vol. 95, no. 8, pp. 

956-963. 

Eisenmann, J. C., Bartee, R. T., Smith, D. T., Welk, G. J. & Fu, Q. 2008. 'Combined 

influence of physical activity and television viewing on the risk of overweight in 

US youth', International Journal of Obesity, vol. 32, no. 4, pp. 613-618. 

Eisenmann, J. C., Bartee, R. T. & Wang, M. Q. 2002. 'Physical activity, TV viewing, 

and weight in US youth: 1999 Youth Risk Behavior Survey', Obesity, vol. 10, 

no. 5, pp. 379-385. 

Eisenmann, J. C., Heelan, K. A. & Welk, G. J. 2004a. 'Assessing Body Composition 

among 3- to 8-Year-Old Children: Anthropometry, BIA, and DXA', Obes Res, 

vol. 12, no. 10, pp. 1633-1640. 

Eisenmann, J. C., Katzmarzyk, P. T. & Tremblay, M. S. 2004b. 'Leisure-time physical 

activity levels among Canadian adolescents 1981-1998', Journal of Physical 

Activity and Health, vol. 1,  pp. 154-162. 

Ekeland, E., Heian, F., Hagen, K. B. & Coren, E. 2005. 'Can exercise improve self 

esteem in children and young people? A systematic review of randomised 

controlled trials', British Journal of Sports Medicine, vol. 39, no. 11, pp. 792-

798. 

Ekelund, U., Anderssen, S., Andersen, L. B., Riddoch, C. J., Sardinha, L. B., Luan, J. a., 

Froberg, K. & Brage, S. 2008. 'Prevalence and correlates of the metabolic 

syndrome in a population-based sample of European youth', Am J Clin Nutr,   p. 

ajcn.2008.26649. 

Ekelund, U., Beage, S., Froberg, K., Harro, M., Anderssen, S. A., Sardinha, L. B., 

Riddoch, C. & Andersen, L. B. 2006. 'TV viewing and physical activity are 



 

162 

independently associated with metabolic risk in children: The European youth 

heart study', PLoS Medicine, vol. 3, no. 12, pp. 2449-2457. 

Eliakim, A., Kaven, G., Berger, I., Friedland, O., Wolach, B. & Nemet, D. 2002. 'The 

effect of a combined intervention on body mass index and fitness in obese 

children and adolescents - a clinical experience', European Journal of 

Pediatrics, vol. 161, no. 8, pp. 449-454. 

Epstein, L. H. 1998. 'Integrating theoretical approaches to promote physical activity', 

American Journal of Preventive Medicine, vol. 15, no. 4, pp. 257-265. 

Epstein LH, Saelens BE & O'Brien JG 1997. 'Effects of decreasing sedentary behaviors 

on activity choice in obese children', Health Psychology, vol. 16,  pp. 107-113. 

Epstein, L. H., Myers, M. D., Raynor, H. A. & Saelens, B. E. 1998. 'Treatment of 

peadiatric obesity ', Pediatrics, vol. 101, no. 3 Pt 2, pp. 554-570. 

Epstein, L. H., Paluch, R. A., Gordy, C. C. & Dorn, J. 2000a. 'Decreasing sedentary 

behaviors in treating pediatric obesity', Archives of Pediatric Adolescent 

Medicine, vol. 154, no. March 3, pp. 220-226. 

Epstein, L. H., Paluch, R. A., Kilanowski, C. K. & Raynor, H. A. 2004a. 'The effect of 

reinforcement or stimulus control to reduce sedentary behavior in the treatment 

of pediatric obesity', Health Psychology, vol. 23, no. 4, pp. 371-380. 

Epstein, L. H. & Roemmich, J. N. 2001. 'Reducing sedentary behavior: Role in 

modifying physical activity', Exercise and Sports Sciences reviews. 

Epstein, L. H., Roemmich, J. N., Paluch, R. A. & Raynor, H. A. 2005a. 'Influence of 

changes in sedentary behavior on energy and macronutrient intake in youth', Am 

J Clin Nutr, vol. 81, no. 2, pp. 361-366. 

Epstein, L. H., Roemmich, J. N., Paluch, R. A. & Raynor, H. A. 2005b. 'Physical 

activity as a substitute for sedentary behavior in youth', Annals of Behavioral 

Medicine, vol. 29, no. 3, pp. 200-209. 

Epstein, L. H., Roemmich, J. N., Saad, F. G. & Handley, E. A. 2004b. 'The value of 

sedentary alternatives influences child physical activity choice', Int J Behav 

Med, vol. 11, no. 4, pp. 236-242. 

Epstein, L. H. & Saelens, B. E. 2000, 'Behvioral economics of obesity: Food intake and 

energy expenditure', in Reframing health behavior change with behavioral 

economics, eds W. K. Bickel & R. E. Vuchinich, Lawrence Erlbaum Associates, 

Inc, Mahwah, NJ, pp. 293-311. 

Epstein, L. H., Saelens, B. E. & Giancola O'Brien, J. 1995a. 'Effects of reinforcing 

increases in active behavior versus decreases in sedentary behavior for obese 

children.' International Journal of Behvioral Medicine, vol. 2, no. 1, pp. 41-50. 

Epstein, L. H., Smith, J. A., Vara, L. S. & Rodefer, J. S. 1991. 'Behvioral economic 

analysis of activity choice in obese children.' Health Psychology, vol. 10, no. 5, 

pp. 311-316. 

Epstein, L. H., Valoski, A. M., Vara, L. S., McCurley, J., Wisniewski, L., Kalarchian, 

M. A., Klein, K. R. & Shrager, L. R. 1995b. 'Effects of Decreasing Sedentary 

Behavior and Increasing Activity on Weight Change in Obese Children', Health 

Psychology, vol. 14, no. 2, p. 115. 

Epstein, L. H., Wu, Y.-W. B., Paluch, R. A., Cerny, F. J. & Dorn, J. P. 2000b. 'Asthma 

and Maternal Body Mass Index Are Related to Pediatric Body Mass Index and 

Obesity: Results from the Third National Health and Nutrition Examination 

Survey', Obesity, vol. 8, no. 8, pp. 575-581. 

Faith, M. S., Berman, N., Heo, M., Pietrobelli, A., Gallagher, D., Epstein, L. H., Eiden, 

M. T. & Allison, D. B. 2001. 'Effects of Contingent Television on Physical 



 

163 

Activity and Television Viewing in Obese Children', Pediatrics, vol. 107, no. 5, 

pp. 1043-1048. 

Faulkner, G. & Biddle, S. J. 2001. 'Predicting physical activity promotion in health care 

settings', American Journal of Health Promotion, vol. 16, no. 2, pp. 98-106. 

Feldman, D. E., Barnett, T., Shrier, I., Rossignol, M. & Abenhaim, L. 2003. 'Is Physical 

Activity Differentially Associated With Different Types of Sedentary Pursuits?' 

Arch Pediatr Adolesc Med, vol. 157, no. 8, pp. 797-802. 

Ferreira, I., van der Horst, K., Wendel-Vos, W., Kremers, S., van Lenthe, F. J. & Brug, 

J. 2006. 'Environmental correlates of physical activity in youth - a review and 

update', Obesity Reviews, vol. 8,  pp. 129-154. 

Field, A. E., Cook, N. R. & Gillman, M. W. 2005. 'Weight Status in Childhood as a 

Predictor of Becoming Overweight or Hypertensive in Early Adulthood', Obes 

Res, vol. 13, no. 1, pp. 163-169. 

Finkelstein, E. A., Fiebelkorn, I. C. & Wang, G. 2003. 'National medical spending 

attributes to overweight and obesity: How much, and who's paying?' Health 

Affairs, vol. W3,  pp. 219-226. 

Fitzpatrick, E., Edmunds, L. S. & Dennison, B. A. 2007. 'Positive effects of family 

dinner are undone by television viewing', Journal of the American Dietetic 

Association, vol. 107, no. 4, pp. 666-671. 

Flegal, K., Carroll, M., Kuczmarski, R. & Johnson, C. 1998. 'Overweight and obesity in 

the United States: prevalence and trends, 1960-1994', International Journal of 

Obesity, vol. 22,  pp. 39-47. 

Flegal, K. M. 2004. 'Lower body mass index cutoff is required for Chinese as a risk 

factor for coronary artery disease and other obesity-related metabolic disorders 

[Comment and Reply to Cheng].' American Journal of Clinical Nutrition, vol. 

80,  pp. 782-793. 

Fontvielle, A., Harper, I., Ferraro, R., Sproul, M. & Ravussin, E. 1993. 'Daily energy 

expenditure by five year old children measured by doubly labelled water.' 

Journal of Pediatrics, vol. 123,  pp. 200-207. 

Francis, L. A., Lee, Y. & Birch, L. L. 2003. 'Parental Weight Status and Girls' 

Television Viewing, Snacking, and Body Mass Indexes', Obes Res, vol. 11, no. 

1, pp. 143-151. 

French, S., Story, M. & Jefferey, R. 2001. 'Environmental influences on eating and 

physical activity', Annual Review of Public Health, vol. 22,  pp. 309-335. 

Friedlander, S. L., Larkin, E. K., Rosen, C. L., Palermo, T. M. & Redline, S. 2003. 

'Decreased quality of life associated with obesity in school-age children.' 

Archives of Pediatric and Adolescent Medicine, vol. 157, no. 12, pp. 1206-1211. 

Friedman, H. S., Martin, L. R., Tucker, J. A., Criqui, M. H., Kern, M. L. & Reynolds, 

C. A. 2008. 'Stability of physical activity across the lifespan', Journal of Health 

Psychology, vol. 13, no. 8, pp. 1092-1104. 

Funk, J. B., Baldacci Bechtoldt, H., Pasold, T. & Baumgardner, J. 2004. 'Violence 

exposure in real-life, video games, television, movies, and the internet: is there 

desensitization?' Journal of Adolescence, vol. 27, no. 1, pp. 23-29. 

Gable, s. & Lutz, S. 2000. 'Household, parent and child contributions to childhood 

obesity', Family Relations, vol. 49,  pp. 293-300. 

Garnett, S. P., Cowell, C. T., Baur, L. A., Shrewsbury, V. A., Chan, A., Crawford, D., 

Salmon, J., Campbell, K. & Boulton, T. J. 2005. 'Increasing central adiposity: 

The Nepean longitudinal study of young people aged 7-8 to 12-13 y.' 

International Journal of Obesity, vol. 29,  pp. 1353-1360. 



 

164 

Gaston, G. 1994. 'Theories of reasoned action and planned behavior: usefulness for 

exercise promotion', Medicine and Science in Sports and Exercise, vol. 26, no. 

11, pp. 1391-1394. 

Gentile, D. A. & Walsh, D. A. 2002. 'A normative study of family media habits.' 

Applied Developmental Psychology, vol. 23,  pp. 157-178. 

Giammattei, J., Blix, G., Marshak, H. H., Wollitzer, A. O. & Pettitt, D. J. 2003. 

'Television watching and soft drink consumption: associations with obesity in 

11- to 13-year-old schoolchildren', Arch Pediatr Adolesc Med, vol. 157, no. 9, 

pp. 882-886. 

Gibbs, G. R. 2002, Qualitative Data Analysis: Explorations with NVivo, Open 

University Press, Buckingham. 

Golan, M. & Crow, S. 2004. 'Parents are key players in the prevention and treatment of 

weight-related problems', Nutrition Reviews, vol. 62, no. 1, pp. 39-50. 

Goldfield, G. S., Kalakanis, L. E., Ernst, M. M. & Epstein, L. H. 2000. 'Open-loop 

feedback to increase physical activity in obese children', International Journal of 

Obesity, vol. 24, no. 7, pp. 888-892. 

Goran, M. I., Ball, G. D. C. & Cruz, M. L. 2003. 'Obesity and Risk of Type 2 Diabetes 

and Cardiovascular Disease in Children and Adolescents', J Clin Endocrinol 

Metab, vol. 88, no. 4, pp. 1417-1427. 

Gordon-Larsen, P., Griffiths, P., Bentley, M. E., Ward, D. S., Kelsey, K., Shields, K. & 

Ammerman, A. 2004a. 'Barriers to physical activity:  Qualitative data on 

caregiver-daughter perceptions and practices', American Journal of Preventive 

Medicine, vol. 27, no. 3, pp. 218-223. 

Gordon-Larsen, P., McMurray, P. & Popkin, B. 2000a. 'Determinants of Adolescent 

Physical Activity and Inactivity Patterns', Pediatrics, vol. 105, no. 6, pp. 1327-

1328. 

Gordon-Larsen, P., McMurray, R. G. & Popkin, B. M. 2000b. 'Determinants of 

Adolescent Physical Activity and Inactivity Patterns', Pediatrics, vol. 105, no. 6, 

pp. e83-. 

Gordon-Larsen, P., Nelson, M. C. & Popkin, B. M. 2004b. 'Longitudinal physical 

activity and sedentary behavior trends: adolescence to adulthood', Am J Prev 

Med, vol. 27, no. 4, pp. 277-283. 

Gore, C., Olds, T., Carter, L. & Norton, K. 1998, Accreditation in Anthropometry: A 

Curriculum Guide, Australian Sports Commission, Belconnen. 

Gore, S. A., Foster, J. A., DiLillo, V. G., Kirk, K. & Smith West, D. 2003. 'Television 

viewing and snacking', Eating Behaviors, vol. 3,  pp. 399-405. 

Gorely, T., Marshall, S. J. & Biddle, S. J. 2004. 'Couch kids: correlates of television 

viewing among youth', International Journal of Behavioral Medicine, vol. 11, 

no. 3, pp. 152-163. 

Gorely, T., Marshall, S. J., Biddle, S. J. H. & Cameron, N. 2007a. 'Patterns of sedentary 

behaviour and physical activity among adolescents in the United Kingdom: 

Project STIL', Journal of Behavioral Medicine, vol. 30,  pp. 521-531. 

Gorely, T., Marshall, S. J., Biddle, S. J. H. & Cameron, N. 2007b. 'The prevalence of 

leisure time sedentary behaviour and physical activity in adolescent girls: An 

ecological momentary assessment approach', International Journal of Pediatric 

Obesity, vol. 2, no. 4, pp. 227 - 234. 

Gortmaker, S. L., Cheung, L. W. Y., Peterson, K. E., Chomitz, G., Cradle, J. H., Dart, 

H., Fox, M. K., Bullock, R. B., Sobol, A. M., Colditz, G., Field, A. E. & Laird, 

N. 1999a. 'Impact of a School-Based Interdisciplinary Intervention on Diet and 

Physical Activity Among Urban Primary School Children: Eat Well and Keep 



 

165 

Moving.' Archives of Pediatrics and Adolescent Medicine, vol. 153, no. 9, pp. 

975-983. 

Gortmaker, S. L., Dietz, W. H. & Cheung, L. W. Y. 1990. 'Inactivity, diet and the 

fattening of America.' Journal of the American Dietetic Association., vol. 90, no. 

9, pp. 1247-1255. 

Gortmaker, S. L., Must, A., Sobol, A. M., Peterson, K., Colditz, G. A. & Dietz, W. H. 

1996. 'Television viewing as a cause of increasing obesity among children in the 

United States, 1986-1990', Archives of Pediatric Adolescent Medicine, vol. 150, 

no. 4, pp. 356-362. 

Gortmaker, S. L., Peterson, K., Wiecha, J., Sobol, A. M., Dixit, S., Fox, M. K. & Laird, 

N. 1999b. 'Reducing Obesity via a School-Based Interdisciplinary Intervention 

Among Youth: Planet Health', Arch Pediatr Adolesc Med, vol. 153, no. 4, pp. 

409-418. 

Gortmaker, S. L., Peterson, K. E., Wiecha, J., Sobol AM, Dixit, S., Fox , M. K. & Laird, 

N. M. 1999c. 'Reducing obesity via a school-based interdisciplinary intervention 

among youth: Planet Health.' Archives of Pediatrics & Adolescent Medicine, vol. 

153, no. 4, pp. 409-418. 

Grafova, I. B. 2008. 'Overweight children: assessing the contribution of the built 

environment', Preventive Medicine, vol. 47, no. 3, pp. 304-308. 

Granich, J., Rosenberg, M., Knuiman, M. & Timperio, A. 2008. 'Understanding 

children's sedentary behaviour: a qualitative study of the family home 

environment', Health Education Research,   p. cyn025. 

Graves, L., Stratton, G., Ridgers, N. D. & Cable, N. T. 2008. 'Energy expenditure in 

adolescents playing new generation computer games', British Journal of Sports 

Medicine, vol. 42, no. 7, pp. 592-594. 

Grbich, C. 1999, Qualitative research in health: an introduction, Allen & Unwin, 

Sydney. 

Green, L. W., Richard, L. & Potvin, L. 1996. 'Ecological foundations of Health 

Promotion', American Journal of Health Promotion, vol. 10, no. 4, pp. 270-281. 

Grimes, D. A. & Schulz, K. F. 2002. 'Descriptive studies: what they can and cannot do', 

The Lancet, vol. 359, no. 9301, pp. 145-149. 

Groholt, E.-K., Stigum, H. & Nordhagen, R. 2008. 'Overweight and obesity among 

adolescents in Norway: cultural and socio-economic differences.' Journal of 

Public Health, vol. 30, no. 3, pp. 258-265. 

Gross, E. F., Juvonen, J. & Gable, S. L. 2002. 'Internet use and well-being in 

adolescence', Journal of Social Issues, vol. 58, no. 1, pp. 75-90. 

Grund, A., Krause, H., Siewers, M., Rieckert, H. & Muller, M. J. 2001. 'Is TV viewing 

an index of physical activity and fitness in overweight and normal weight 

children?' Public Health Nutrition, vol. 4, no. 6, pp. 1245-1251. 

Haas, M. 1991. 'Statistical methodology for reliability studies', Journal of Manipulative 

and Physiological Therapeutics, vol. 14, no. 2, pp. 119-132. 

Hager, R. L. 2006. 'Television viewing and physical activity in children', Journal of 

Adolescent Health, vol. 39,  pp. 656-661. 

Halford, J. C. G., Gillespie, J., Brown, V., Pontin, E. E. & Dovey, T. M. 2004. 'Effect of 

television advertisements for foods on food consumption in children', Appetite, 

vol. 42, no. 2, pp. 221-225. 

Hallal, P. C., Wells, J. C. K., Reichert, F. F., Anselmi, L. & Victora, C. G. 2006. 'Early 

determinants of physical activity in adolescence: prospective birth cohort study.' 

British Medical Journal, vol. 332,  pp. 1002-1007. 



 

166 

Hancox, R. J., Milne, B. J. & Poulton, R. 2004. 'Association between child and 

adolescent television viewing and adult health: a longitudinal birth cohort study', 

The Lancet, vol. 364, no. 9430, pp. 257-262. 

Hancox, R. J., Milne, B. J. & Poulton, R. 2005. 'Association of Television Viewing 

During Childhood With Poor Educational Achievement 

10.1001/archpedi.159.7.614', Arch Pediatr Adolesc Med, vol. 159, no. 7, pp. 

614-618. 

Hancox, R. J. & Poulton, R. 2006. 'Watching television is associated with childhood 

obesity: but is it clinically important?' International Journal of Obesity, vol. 30,  

pp. 171-175. 

Hands, B., Parker, H., Glasson, C., Brinkman, S. & Read, H. 2004, Physical activity 

and nutrition levels in Western Australian children and adolescents (CAPANS): 

Report, Premier's Physical Activity Taskforce: Western Australian Government, 

Perth, Western Australia. 

Hardeman, W., Griffin, S., Johnston, M., Kinmonth, A. & Wareham, N. 2000. 

'Interventions to prevent weight gain: A systematic review of psychological 

models and behaviour change methods.' International Journal of Obesity, vol. 

24,  pp. 131-143. 

Hardeman, W., Johnston, M., Johnston, D. W., Bonetti, D., Wareham, N., J. & 

Kinmonth, L. 2002. 'Application of the theory of planned behaviour in 

behaviour change interventions: A systematic review.' Psychology and Health, 

vol. 17, no. 2, pp. 123-158. 

Hardy, L., Dobbins, T. A., Denney-Wilson, E. A., Okely, A. D. & Booth, M. L. 2006a. 

'Descriptive epidemiology of small screen recreation among Australian 

adolescents', Journal of Paediatrics and Child Health, vol. 42, no. 11, pp. 709-

714. 

Hardy, L. L., Baur, L. A., Garnett, S. P., Crawford, D., Campbell, K. J., Shrewsbury, V. 

A., Cowell, C. T. & Salmon, J. 2006b. 'Family and home correlates of television 

viewing in 12-13 year old adoelscents: The Nepean study', International Journal 

of Behavioral Nutrition and Physical Activity, vol. 3, no. 24, pp. 1-9. 

Hardy, L. L., Booth, M. L. & Okely, A. D. 2007. 'The reliability of the adolescent 

sedentary activity questionnaire (ASAQ)', Preventive Medicine, vol. 45, no. 1, 

pp. 71-74. 

Hardy, L. L., Dobbins, T., Booth, M. L. & Okely, A. D. 2006c. 'Sedentary behaviours 

among Australian adolescents', Australian and New Zealand Journal of Public 

Health, vol. 30, no. 6, pp. 534-540. 

Harrell, J. S., Gansky, S. A., Chyrise, B. B. & McMurray, R. G. 1997. 'Leisure time 

activities of elementary school children', Nursing Research, vol. 46, no. 5, pp. 

246-253. 

Harrison, M., Burns, C. F., McGuiness, M., Heslin, J. & Murphy, N. M. 2006. 

'Influence of a health education intervention on physical activity and screen time 

in primary school children: 'Switch off-Get Active'.' Journal of Science and 

Medicine in Sport, vol. 9,  pp. 388-394. 

Harsha, D. 1995. 'The benefits of physical activity in childhood', American Journal of 

Medicine and Science, vol. 310, no. Supp 1, pp. S109-S113. 

Haug, E., Torsheim, T. & Samdal, O. 2008. 'Physical environmental characteristics and 

individual interests as correlates of physical activity in Norwegian secondary 

schools: The health behaviour in school-aged children study', International 

Journal of Behavioral Nutrition and Physical Activity, vol. 5, no. 1, p. 47. 



 

167 

Heini, A. & Weinster, R. 1997. 'Divergent trends in obesity and fat intake patterns: the 

American paradox.' American Journal of Medicine, vol. 102,  pp. 259-264. 

Henning Brodersen, N., Steptoe, A., Williamson, S. & Wardle, J. 2005. 

'Sociodemographic, developmental, environmental, and psychological correlates 

of physical activity and sedentary behavior at age 11 to 12', Annals of 

Behavioral Medicine, vol. 29, no. 1, pp. 2-11. 

Hernandez, B., Gortmaker, S. L., Colditz, G. A., Peterson, K. E., Laird, N. M. & Parra-

Cabrera, S. 1999. 'Association of obesity with physical activity, television 

programs and other forms of video viewing among children in Mexico City.' 

International Journal of Obesity, vol. 23,  pp. 845-854. 

Hesketh, K., Ball, K., Crawford, D., Campbell, K. & Salmon, J. 2007a. 'Mediators of 

the relationship between maternal education and children's TV viewing.' 

American Journal of Preventive Medicine, vol. 33, no. 1, pp. 41-47. 

Hesketh, K., Wake, M., Graham, M. & Waters, E. 2007b. 'Stability of television 

viewing and electronic game/computer use in a prospective cohort study of 

Australian children: relationship with body mass index.' International Journal of 

Behavioral Nutrition and Physical Activity, vol. 4, no. 60, pp. doi:10.1186/1479-

5868-1184-1160. 

Hetherington, M. M., Anderson, A. S., Norton, G. N. M. & Newson, L. 2006. 

'Situational effects on meal intake: A comparison of eating alone and eating with 

others', Physiology & Behavior, vol. 88,  pp. 498-505. 

Higgins, P. B., Gower, B. A., Hunter, G. R. & Goran, M. I. 2001. 'Defining Health-

Related Obesity in Prepubertal Children', Obesity Research, vol. 9, no. 4, pp. 

233-240. 

Hills, A. P., KIng, N. A. & Armstrong, T. P. 2007. 'The contribution of physical activity 

and sedentary behaviours to the growth and development of children and 

adolescents: Implications for overweight and obesity.' Sports Medicine, vol. 37, 

no. 6, pp. 533-545. 

Hooper, L. M., Burnham, J. J. & Richey, R. 2009. 'Select parent and family system 

correlates of adolescent current weight status: A pilot study', The Family 

Journal, vol. 17, no. 1, pp. 14-21. 

Horswill, C., Kien, C. L. & Zipf, W. B. 1995. 'Energy expenditure in adolescents during 

low intensity, leisure activities.' Medicine and Science in Sports and Exercise, 

vol. 27,  pp. 1311-1314. 

Huesmann, L. R., Moise-Titus, J., Podolski, C. L. & Eron, L. D. 2003. 'Longitudinal 

relations between children‟s exposure to TV violence and their aggressive and 

violent behavior in young adulthood: 1977–1992', Developmental Psychology, 

vol. 39, no. 2, pp. 201-221. 

Humbert, M. L., Chad, K. E., Bruner, M. W., Spink, K. S., Muhajarine, N., Anderson, 

K. D., Girolami, T. M., Odnokon, P. & Gryba, C. R. 2008. 'Using a Naturalistic 

Ecological Approach to Examine the Factors Influencing Youth Physical 

Activity Across Grades 7 to 12', Health Educ Behav, vol. 35, no. 2, pp. 158-173. 

Hume, C., Salmon, J. & Ball, K. 2005. 'Children's perceptions of their home and 

neighborhood environments, and their association with objectively measured 

physical activity: a qualitative and quantitative study', Health Educ. Res., vol. 

20, no. 1, pp. 1-13. 

Jackson-Leach, R. & Lobstein, T. 2006. 'Estimated burden of paediatric obesity and co-

morbidities in Europe. Part 1. The increase in the prevalence of child obesity in 

Europe is itself increasing.' International Journal of Pediatric Obesity, vol. 1,  

pp. 26-32. 



 

168 

Jago, R., Baranowski, T., Baranowski, J. C., Thompson, D. & Greaves, K. A. 2005. 

'BMI from 3-6y of age is predicted by TV viewing and physical activity, not 

diet', International Journal of Obesity, vol. 29, no. 6, pp. 557-564. 

Janssen, I. 2007. 'Physical activity guidelines for children and youth', Canadian Journal 

of Public Health, vol. 98, no. Suppl.2, pp. S109-S121. 

Janssen, I., Katzmarzyk, P. T., Boyce, W. F., Vereecken, C., Mulvihill, C., Roberts, C., 

Currie, C. & Pickett, W. 2005. 'Comparison of overweight and obesity 

prevalence in school-aged youth from 34 countries and their relationships with 

physical activity and dietary patterns', Obesity Reviews, vol. 6, no. 2, pp. 123-

132. 

Janz, K. F., Dawson, J. D. & Mahoney, L. T. 2000. 'Tracking physical fitness and 

physical activity from childhood to adolescence: The Muscatine Study.' 

Medicine and Science in Sports and Exercise, vol. 32, no. 7, pp. 1250-1257. 

Jason, L. A. & Fries, M. 2004. 'Helping parents reduce children's television viewing', 

Research on Social Work Practice, vol. 14,  pp. 121-131. 

Johnson-Taylor, W. L. & Everhart, J. E. 2006. 'Modifiable Environmental and 

Behavioral Determinants of Overweight among Children and Adolescents: 

Report of a Workshop', Obesity, vol. 14, no. 6, pp. 929-966. 

Johnson 2004. 'Association between television viewing and sleep problems during 

adolescence and early adulthood.' Archives of Pediatrics & Adolescent 

Medicine, vol. 158, no. 6, pp. 562-568. 

Johnson, J. G., Cohen, P., Kasen, S. & Brook, J. S. 2007. 'Extensive Television Viewing 

and the Development of Attention and Learning Difficulties During 

Adolescence', Arch Pediatr Adolesc Med, vol. 161, no. 5, pp. 480-486. 

Johnson, J. G., Cohen, P., Kasen, S., First, M. B. & Brook, J. S. 2004. 'Association 

Between Television Viewing and Sleep Problems During Adolescence and Early 

Adulthood', Arch Pediatr Adolesc Med, vol. 158, no. 6, pp. 562-568. 

Jordan, A. B., Hersey, J. A., McDivitt, J. A. & Heitzler, C. D. 2006. 'Reducing 

children's television-viewing time:A qualitative study of parents and their 

children', Pediatrics, vol. 118, no. 5, pp. 1303-1310. 

Jordan, A. B. & Robinson, T. N. 2008. 'Children, Television Viewing, and Weight 

Status: Summary and Recommendations from an Expert Panel Meeting', The 

ANNALS of the American Academy of Political and Social Science, vol. 615, no. 

1, pp. 119-132. 

Karmisholt, K., Gyntelberg, F. & Gotzche, P. C. 2005. 'Physical activity for primary 

prevention of disease: Systematic reviews of randomised clinical trials', Danish 

Medical Bulletin, vol. 52, no. 2, pp. 89-89. 

Katzmarzyk, P. T. 2004. 'Waist circumference percentiles for Canadian youth 11-18y of 

age', European Journal of Clinical Nutrition, vol. 58, no. 7, pp. 1011-1015. 

Katzmarzyk, P. T., Baur, L. A., Blair, S. N., Lambert, E. V., Oppert, J.-M. & Riddoch, 

C. 2008. 'International Conference on Physical Activity and Obesity in Children: 

Summary Statement and Recommendations', International Journal of Pediatric 

Obesity, vol. 3, no. 1, pp. 3 - 21. 

Katzmarzyk, P. T., Malina, R. M. & Bouchard, C. 1999. 'Physical activity, physical 

fitness, and coronary heart disease risk factors in youth: The Quebec Family 

Study', Preventive Medicine, vol. 29,  pp. 555-562. 

Kautiainen, S., Koivusilta, L., Lintonen, T., Virtanen, S. M. & Rimpela, A. 2005. 'Use 

of information and communication technology and prevalence of overweight 

and obesity among adolescents', International Journal of Obesity Related 

Metabolic Disorders, vol. 29, no. 8, pp. 925-933. 



 

169 

Kelly, B., Hattersley, L., Ling, L. & Flood, V. 2008a. 'Persuasive food marketing to 

children: use of cartoons ad competitions in Australian commercial television 

advertisements', Health Promotion International, vol. 23, no. 4, pp. 337-343. 

Kelly, B., Smith, B., King, L., Flood, V. & Bauman, A. 2007. 'Television food 

advertising to children: the extent and nature of exposure', Public Health 

Nutrition, vol. 10, no. 11, pp. 1234-1240. 

Kelly, T., Yang, W., Chen, C.-S., Reynolds, K. & He, J. 2008b. 'Global burden of 

obesity in 2005 and projections to 2030.' International Journal of Obesity, vol. 

32,  pp. 1431-1437. 

Kennedy, E. & Goldberg, J. 1995. 'What are American children eating?Implications for 

public policy.' Nutrition Reviews, vol. 53,  pp. 111-126. 

Kerr, J., Rosenebrg, D., Sallis, J. F., Saelens, B. E., Lawrence, F. & Conway, T. L. 

2006. 'Active commuting to school: Associations with environment and parental 

concerns', Medicine and Science in Sports and Exercise, vol. 38, no. 4, pp. 787-

793. 

Kiess, W., Galler, A., Reich, A., Muller, G., Kapellen, T., Deutscher, J., Raile, K. & 

Kratzsch, J. 2001. 'Clinical aspects of obesity in childhood and adolescence', 

Obesity Reviews, vol. 2, no. 1, pp. 29-36. 

Kim, Y.-h. 2004. 'Korean adolescents' exercise behavior and its relationship with 

psychological variables based on stages of change model', Journal of Adolescent 

Health, vol. 34, no. 6, pp. 523-530. 

Kipping, R. R., Jago, R. & Lawlor, D. A. 2008. 'Obesity in children.Part 1: 

Epidemiology, measurement, risk factors, and screening.' British Medical 

Journal, vol. 337,  pp. 992-927. 

Kitzmann, K. M. & Beech, B. M. 2006. 'Family-based interventions for pediatric 

obesity: Methodological and conceptual challenges from family psychology', 

Journal of Family Psychology, vol. 2,  pp. 175-189. 

Klesges, R. C., Shelton, M. L. & Klesges, L. M. 1993. 'Effects of television on 

metabolic rate: Potential implications for childhood obesity.' Pediatrics, vol. 91,  

pp. 281-286. 

Koezuka, N., Koo, M., Allison, K. R., Adlaf, E. M., Dwyer, J. J. M., Faulkner, G. & 

Goodman, J. 2006. 'The Relationship between Sedentary Activities and Physical 

Inactivity among Adolescents: Results from the Canadian Community Health 

Survey', Journal of Adolescent Health, vol. 39, no. 4, pp. 515-522. 

Kristjansdottir, G. & Vilhjalmsson, R. 2001. 'Sociodemographic differences in patterns 

of sedentary and physically active behavior in older children and adolescents', 

Acta Paediatrica, vol. 90, no. 4, pp. 429-435. 

Kronenberg, F., Pereira, M. A., Schmitz, M. K. H., Arnett, D. K., Evenson, K. R., 

Crapo, R. O., Jensen, R. L., Burke, G. L., Sholinsky, P. & Ellison, R. C. 2000. 

'Influence of leisure time physical activity and television watching on 

atherosclerosis risk factors in the NHLBI Family Heart Study', Atherosclerosis, 

vol. 153, no. 2, pp. 433-443. 

Lagstrom, H., Hakanen, M., Niinikoski, H., Viikari, J., Ronnemaa, T., Saarinen, M., 

Pahkala, K. & Simell, O. 2008. 'Growth Patterns and Obesity Development in 

Overweight or Normal-Weight 13-Year-Old Adolescents: The STRIP Study', 

Pediatrics, vol. 122, no. 4, pp. e876-883. 

Lambert, M., Delvin, E. E., Levy, E., O'Loughlin, J., Paradis, G., Barnett, T. & 

McGrath, J. J. 2008. 'Prevalence of cardiometabolic risk factors by weight status 

in a population-based sample of Quebec children and adolescents.' Canadian 

Journal of Cardiology, vol. 24, no. 7, pp. 575-583. 



 

170 

Lampard, A. M., Byrne, S. M., Zubrick, S. R. & Davis, E. A. 2008. 'Parents' concern 

about their children's weight.' International Journal of Pediatric Obesity, vol. 3,  

pp. 84-92. 

Landhuis, C. E., Poulton, R., Welch, D. & Hancox, R. J. 2008. 'Childhood sleep time 

and long-term risk for obesity: A 32-year prospective birth cohort study', 

Pediatrics, vol. 122,  pp. 955-960. 

Lanningham-Foster, L., Jemsen, T. B., Foster, R. C., Redmond, A. B., Walker, B. A., 

Heinz, D. & Levine, J. A. 2006. 'Energy expenditure of sedentary screen time 

compared with active screen time for children.' Pediatrics, vol. 118, no. 6, pp. 

1831-1835. 

Larsen -Gordon P, McMurray P & Popkin B 2000. 'Determinants of Adolescent 

Physical Activity and Inactivity Patterns', Pediatrics, vol. 105, no. 6, pp. 1327-

1328. 

Larwin, K. H. & Larwin, D. A. 2008. 'Decreasing Excessive Media Usage While 

Increasing Physical Activity: A Single-Subject Research Study', Behav Modif, 

vol. 32, no. 6, pp. 938-956. 

Latner, J. D. & Stunkard, A. J. 2003. 'Getting worse: The stigmatization of obese 

children', Obesity Research, vol. 11, no. 3, pp. 452-456. 

Laurson, K., Eisenmann, J. C. & Moore, S. 2008. 'Lack of association between 

television viewing, soft drinks, physical activity and body mass index in 

children', Acta Pædiatrica, vol. 97, no. 6, pp. 795-800. 

Leatherdale, S. T. & Wong, S. L. 2008. 'Modifiable characteristics associated with 

sedentary behaviours among youth', International Journal of Pediatric Obesity, 

vol. 3, no. 2, pp. 93 - 101. 

Lefebvre, R. C. & Flora, J. A. 1988. 'Social marketing and public health intervention', 

Health Education Quarterly, vol. 15, no. 3, p. 299. 

Li, X. & Atkins, M. S. 2004. 'Early Childhood Computer Experience and Cognitive and 

Motor Development 10.1542/peds.113.6.1715', Pediatrics, vol. 113, no. 6, pp. 

1715-1722. 

Lindquist, C. H., Reynolds, K. D. & Goran, M. I. 1999. 'Sociocultural determinants of 

physical activity among children', Preventive Medicine, vol. 29, no. 4, pp. 305-

312. 

Lindsay, A. C., Sussner, K. M., Greaney, M. L. & Peterson, K. E. 2009. 'Influence of 

social context on eating, physical activity, and sedentary behaviors of Latina 

mothers and their pre-school-age children.' Health Education & Behavior, vol. 

36, no. 1, pp. 81-96. 

Lioret, S., Maire, B., Volatier, J. L. & Charles, M. A. 2007. 'Child overweight in France 

and its relationship with physical activity, sedentary behaviour and 

socioeconomic status', European Journal of Clinical Nutrition, vol. 61, no. 4, 

pp. 509-516. 

Lobstein, T., Baur, L. & Uauy, R. 2004a. 'Appendix 1. Reported prevalence of child and 

adolescent overweight and obesity', Obesity Reviews, vol. 5, no. s1, pp. 86-97. 

Lobstein, T., Baur, L. & Uauy, R. 2004b. 'Obesity in children and young people: a crisis 

in public health', Obesity Reviews, vol. 5, no. s1, pp. 4-85. 

Lobstein, T. & Dibb, S. 2005. 'Evidence of a possible link between obesogenic food 

advertising and child overweight', Obesity Reviews, vol. 6, no. 3, pp. 203-208. 

Loke, K. Y. 2002. 'Consequences of childhood and adolescent obesity', Asia Pacific 

Journal of Clinical Nutrition, vol. 11, no. s8, pp. S702-S704. 

Lowry, R., Wechsler, H., Galuska, D. A., Fulton, J. E. & Kann, L. 2002. 'Television 

viewing and its associations with overweight, sedentary lifestyle, and 



 

171 

insufficient consumption of fruits and vegetables among US high school 

students: differences by race, ethnicity, and gender', Journal of School Health, 

vol. 72, no. 10, pp. 413-421. 

Lubans, D. R., Foster, C. & Biddle, S. J. H. 2008. 'A review of mediators of behavior in 

interventions to promote physical activity among children and adolescents', 

Preventive Medicine, vol. 47, no. 5, pp. 463-470. 

Ludwig, D. S. & Gortmaker, S. L. 2004. 'Programming obesity in childhood', The 

Lancet, vol. 364, no. 9430, pp. 226-227. 

Lumeng, J. C., Appugliese, D., Cabral, H. J., Bradley, R. H. & Zuckerman, B. 2006. 

'Neighborhood Safety and Overweight Status in Children', Archives of Pediatric 

and Adolescent Medicine, vol. 160, no. 1, pp. 25-31. 

MacLeod, K. E., Gee, G. C., Crawford, P. & Wang, M. C. 2008. 'Neighbourhood 

environment as a predictor of television watching among girls', Journal of 

Epidemiology and Community Health, vol. 62,  pp. 288-292. 

Maddison, R., Mhurchu, C. N., Jull, A., Jiang, Y., Prapavessis, H. & Rodgers, A. 2007. 

'Energy expended playing video console games: an opportunity to increase 

children's physical activity?' Pediatric Exercise Science, vol. 19, no. 3, pp. 334-

343. 

Maddux, J. E. 1993. 'Social cognitive models of health and exercise behavior: An 

introduction and review of conceptual issues', Journal of Applied Sport 

Psychology, vol. 5, no. 2, pp. 116 - 140. 

Maffeis, C., Pietrobelli, A., Grezzani, A., Provera, S. & Tato, L. 2001. 'Waist 

Circumference and Cardiovascular Risk Factors in Prepubertal Children', 

Obesity, vol. 9, no. 3, pp. 179-187. 

Maffeis, C., Talamini, G. & Tato, L. 1998. 'Influence of diet, physical activity and 

parents' obesity on children's adiposity: a four-year longitudinal study', 

International Journal of Obesity, vol. 22,  pp. 758-764. 

Magarey, A. M., Daniels, L. A. & Boulton, J. C. 2001. 'Prevalence of overweight and 

obesity in Australian children and adolecents: Reassessment of 1985 and 1995 

data against new standard international definitions.' Medical Journal of 

Australia, vol. 174,  pp. 561-564. 

Marfell-Jones, M., Olds, T., Stewart, A. & Carter, L. 2006, International standards for 

anthropometric assessment, ISAK, Potchefstroom, South Africa. 

Mark, A. E. & Janssen, I. 2008. 'Relationship between screen time and metabolic 

syndrome in adolescents', Journal of Public Health, 

doi:10.1093/pubmed/fdn022,   p. fdn022. 

Marshall, S., Biddle, S., Gorely, T., Cameron, N. & Murdey, I. 2004. 'Relationships 

between media use, body fatness and physical activity in children and youth: a 

meta-analysis.' International Journal of Obesity and Related Metabolic 

Disorders, vol. 28, no. 10, pp. 1238-1246. 

Marshall, S. J., Biddle, S. J. H., Murdey, I., Gorely, T. & Cameron, N. 2003. 'But what 

are you doing now? Ecological momentary assessment of sedentary behavior 

among youth', Medicine and Science in Sports and Exercise, vol. 35, no. 5, p. 

S180. 

Marshall, S. J., Biddle, S. J. H., Sallis, J. F., McKenzie, T. L. & Conway, T. L. 2002. 

'Clustering of sedentary behaviors and physical activity among youth:A cross-

national study', Pediatrics Exercise Science, vol. 14,  pp. 401-417. 

Marshall, S. J., Gorely, T. & Biddle, S. J. H. 2006. 'A descriptive epidemiology of 

screen-based media use in youth: A review and critique', Journal of 

Adolescence, vol. 29, no. 3, p. 349. 



 

172 

Martin, C. K., Coulon, S. M., Markward, N., Greenway, F. L. & Anton, S. D. 2009. 

'Association between energy intake and viewing television, distractibility, and 

memory for advertisements', American Journal of Clinical Nutrition, vol. 89, no. 

1, p. 37. 

Martin, K. 2006, Improved learning through physical activity, Department of Sport and 

Recreation; Governement of Western Australia, Perth. 

Matheson, D. M., Killen, J. D., Wang, Y., Varady, A. & Robinson, T. N. 2004. 

'Children's food consumption during television viewing', Am J Clin Nutr, vol. 

79, no. 6, pp. 1088-1094. 

Mattocks, C., Deere, K., Leary, S., Ness, A., Tilling, K., Blair, S. N. & Riddoch, C. 

2008. 'Early life determinants of physical activity in 11 to 12 year olds: cohort 

study.' British Journal of Sports Medicine, vol. 42,  pp. 721-724. 

McArdle, W. D., Katch, F. I. & Katch, V. L. 1991, Exercise Physiology: Energy, 

Nutrition and Human Performance, 3rd edn, Lea and Febiger, Philadelphia. 

McCarthy, H. D., Ellis, S. M. & Cole, T. J. 2003. 'Central overweight and obesity in 

British youth aged 11-16 years: cross sectional surveys of waist circumference', 

British Medical Journal, vol. 326, no. 7390, pp. 624-. 

McDonald, C. M., Baylin, A., Arsenault, J. E., Mora-Plazas, M. & Villamor, E. 2008. 

'Overweight Is More Prevalent Than Stunting and Is Associated with 

Socioeconomic Status, Maternal Obesity, and a Snacking Dietary Pattern in 

School Children from Bogota, Colombia', J. Nutr.,   p. jn.108.098111. 

McLeroy, K. R., Bibeau, D., Steckler, A. & Glanz, K. 1988. 'An ecological perspective 

on Health Promotion programs', Health Education Quarterly, vol. 15, no. 4, pp. 

351-377. 

McMurray, R. G., Harrell, J. S., Deng, S., Bradley, C. B., Cox, L. M. & Bangdiwala, S. 

I. 2000. 'The influence of physical activity, socio-economic status, and ethnicity 

on weight status of adolescents', Obesity Research, vol. 8, no. 2, pp. 130-139. 

Mellecker, R. R. & McManus, A. 2008. 'Energy expenditure and cardiovascular 

responses to seated and active gaming in children.' Archives of Pediatrics and 

Adolescent Medicine, vol. 162, no. 9, pp. 886-891. 

Merrick, J., Morad, M., Halperin, I. & Kandel, I. 2005. 'Physical fitness and 

adolescence', International Journal of Adolescent Medicine and Health, vol. 17, 

no. 1, pp. 89-91. 

Miles, M. B. & Huberman, A. M. 1994, Qualitative Data Analysis: A sourcebook of 

new methods., 2nd edn, Sage, Thousand Oaks, CA. 

Miller, C., Marks, D., Miller, S., Berwid, O., Kera, E., Santra, A. & Halperin, J. 2007. 

'Television viewing and risk of attention problems in pre-school children', 

Journal of Pediatric Psychology, vol. 32, no. 4, pp. 448-452. 

Mitchell, R., Wake, M., Canterford, L. & Williams, J. D. 2008. 'Does maternal concern 

about children's weight affect children's body size perception at the age of 6.5? - 

A community-based study.' International Journal of Pediatric Obesity, vol. 32,  

pp. 1001-1007. 

Mokdad, A., Serdula, M., Dietz, W., Bowman, B., Marks, J. & Koplan, J. 1999. 'The 

spread of obesity epidemic in the United States, 1991-1998', The Journal of the 

American Medical Association, vol. 282, no. 16, pp. 1519-1522. 

Moreno, M. A., Parks, M. R., Zimmerman, F. J., Brito, T. E. & Christakis, D. A. 2009. 

'Display of health risk behaviours on MySpace by adolescents', Archives of 

Pediatrics & Adolescent Medicine, vol. 163, no. 1, pp. 27-34. 



 

173 

Morris, J., Wang, F. & Lilja, L. 2001, 'School children's travel patterns - a look back 

and a way forward', in 24th Australasian Transport Forum, Hobart, Rasmania, 

Australia. 

Morse, J. M. 2003, 'Principles of mixed methods and multimethod research design', in 

Handbook of mixed methods in social & behavioral research, eds A. Tashakkori 

& C. Teddlie, Sage Publications, Inc, Thousand Oaks. 

Morton, H., Stanton, R., Zuppa, J. & Mehta, K. 2005. 'Food advertising and 

broadcasting legislation - a case of system failure?' Nutrition and Dietetics, vol. 

62,  pp. 26-32. 

Must, A. & Tybor, D. J. 2005. 'Physical activity and sedentary behavior: a review of 

longitudinal studies of weight and adiposity in youth.' Interantional Journal of 

Obesity, vol. 29,  pp. S84-S96. 

Mutz, D. C., Roberts, D. F. & Vuuren, D. P. v. 1993. 'Reconsidering the Displacement 

Hypothesis: Television's Influence on Children's Time Use', Communication 

Research, vol. 20, no. 1, pp. 51-75. 

Nader, P. R., Bradley, R. H., Houts, R. M., McRitchie, S. L. & O'Brien, M. 2008. 

'Moderate-to-vigorous physical activity from ages 9 to 15 years.' Journal of the 

American Medical Association, vol. 300, no. 3, pp. 295-305. 

Nead, K. G., Halterman, J. S., Kaczorowski, J. M., Auinger, P. & Weitzman, M. 2004. 

'Overweight children and adolescents: A risk group for iron deficiency.' 

Pediatrics, vol. 114, no. 1, pp. 104-108. 

Nelson, M., Gordon-Larsen, P., Adair, L. & Popkin, B. 2005. 'Adolescent physical 

activity and sedentary behavior patterning and long-term maintenance.' 

American Journal of Preventive Medicine, vol. 28, no. 3, pp. 259-266. 

Nelson, M. C., Neumark-Stzainer, D., Hannan, P. J., Sirard, J. R. & Story, M. 2006. 

'Longitudinal and Secular Trends in Physical Activity and Sedentary Behavior 

During Adolescence', Pediatrics, vol. 118, no. 6, pp. e1627-1634. 

Neovius, M., Linne, Y., Barkeling, B. & Rossner, S. 2004. 'Discrepancies between 

classification systems of childhood obesity', Obesity Reviews, vol. 5, no. 2, pp. 

105-114. 

Neumark-Sztainer, D., Story, M., Hannan, P. J., Tharp, T. & Rex, J. 2003. 'Factors 

Associated With Changes in Physical Activity: A Cohort Study of Inactive 

Adolescent Girls', Arch Pediatr Adolesc Med, vol. 157, no. 8, pp. 803-810. 

NHMRC 2003a, Clinical practice guidelines for management of overweight and obesity 

in adults, National Health and Medical Research Council, Canberra, ACT. 

NHMRC 2003b, Clinical practice guidelines for the management of overweight and 

obesity in children and adolescents, National Health and Medical Research 

Council, Canberra ACT. 

Nielson, A. 2001, Australian TV Trends 2001, AC Nielson Media International. 

Nishida, C. & Mucavele, P. 2005. 'Monitoring the rapidly emerging public health 

problemof overweight an obesity: The WHO Global Database on Body Mass 

Index.' Standing Committe on Nutrition News (CSN), vol. 29,  pp. 5-12. 

Norman, G. J., Schmid, B. A., Sallis, J. F., Calfas, K. J. & Patrick, K. 2005. 

'Psychosocial and Environmental Correlates of Adolescent Sedentary 

Behaviors', Pediatrics, vol. 116, no. 4, pp. 908-916. 

Norton, D. E., Froelicher, E. S., Waters, C. M. & Carrieri-Kohlman, V. 2003. 'Parental 

influence on models of primary prevention of cardiovascular disease in children', 

European Journal of Cardiovascular Nursing, vol. 2, no. 4, pp. 311-322. 

Nowicka, P. & Flodmark, C.-E. 2008. 'Family in pediatric obesity management: A 

literature review', International Journal of Pediatric Obesity, vol. 3,  pp. 44-50. 



 

174 

Nutbeam, D. & Harris, E. 1998, Theory in a nutshell: A practitioner's guide to 

commonly used theories and models in health promotion, University of Sydney, 

Sydney, NSW. 

Ogden, C. L., Carroll, M. D. & Flegal, K. M. 2008. 'High Body Mass Index for Age 

Among US Children and Adolescents, 2003-2006', JAMA, vol. 299, no. 20, pp. 

2401-2405. 

Okely, A. D., Booth, M. L., Hardy, L., Dobbins, T. & Denney-Wilson, E. 2008. 

'Changes in Physical Activity Participation From 1985 to 2004 in a Statewide 

Survey of Australian Adolescents', Arch Pediatr Adolesc Med, vol. 162, no. 2, 

pp. 176-180. 

Olds, T., Dollman, J. & Kupke, T. 2009. 'How adolescents use their time on holidays', 

Journal of Science and Medicine in Sport, vol. 12,  pp. 10-10. 

Olds, T. S., Ridley, K. & Dollman, J. 2006. 'Screenieboppers and extreme screenies: the 

place of screen time in the time budgets of 10-13 year-old Australian children', 

Australian and New Zealand Journal of Public Health, vol. 30, no. 2, pp. 137-

142. 

Ortega, F. B., Tresaco, B., Ruiz, J. R., Moreno, L. A., Martin-Matillas, M., Mesa, J. L., 

Warnberg, J., Bueno, M., Tercedor, P., Gutierrez, A., Castillo, M. J. & Group, 

A. S. 2007. 'Cardiorespiratory Fitness and Sedentary Activities Are Associated 

with Adiposity in Adolescents', Obesity, vol. 15, no. 6, pp. 1589-1599. 

Ozmert, E., Toyran, M. & Yurdakok, K. 2002. 'Behavioral Correlates of Television 

Viewing in Primary School Children Evaluated by the Child Behavior 

Checklist', Arch Pediatr Adolesc Med, vol. 156, no. 9, pp. 910-914. 

Pardee, P. E., Norman, G. J., Lustig, R. H., Preud'homme, D. & Schwimmer, J. B. 2007. 

'Television Viewing and Hypertension in Obese Children', American Journal of 

Preventive Medicine, vol. 33, no. 6, pp. 439-443. 

Parsons, T. J., Manor, O. & Power, C. 2007. 'Television viewing and obesity: a 

prospective study in the 1958 British birth cohort', Eur J Clin Nutr, vol. 62, no. 

12, pp. 1355-1363. 

Parsons, T. J., Power, C. & Manor, O. 2005. 'Physical activity, television viewing and 

body mass index: a cross-sectional analysis from childhood to adulthood in the 

1958 British cohort', vol. 29, no. 10, pp. 1212-1221. 

Pate, R. R. 2008. 'Physically Active Video Gaming: An Effective Strategy for Obesity 

Prevention?' Arch Pediatr Adolesc Med, vol. 162, no. 9, pp. 895-896. 

Pate, R. R., Health, G. W., Dowda, M. & Trost, S. G. 1996. 'Associations between 

physical activity and other health behaviors in a representative sample of US 

adolescents.' American Journal of Public Health, vol. 86, no. 11, pp. 1577-1581. 

Patrick, H. & Nicklas, T. A. 2005. 'A Review of Family and Social Determinants of 

Children's Eating Patterns and Diet Quality', J Am Coll Nutr, vol. 24, no. 2, pp. 

83-92. 

Patrick, K., Norman, G. J., Calfas, K. J., Sallis, J. F., Zabinski, M. F., Rupp, J. & Cella, 

J. 2004a. 'Diet, Physical Activity, and Sedentary Behaviors as Risk Factors for 

Overweight in Adolescence', Arch Pediatr Adolesc Med, vol. 158, no. 4, pp. 

385-390. 

Patrick, K., Norman, G. J., Calfas, K. J., Sallis, J. F., Zabinski, M. F., Rupp, J. & Cella, 

J. 2004b. 'Diet, physical activity, and sedentary behaviors as risk factors for 

overweight in adolescence', Archives of Pediatrics & Adolescent Medicine, vol. 

158, no. 4, pp. 385-390. 

Payton, J. W., Wardlaw, D. M., Graczyk, P. A., Bloodworth, M. R., Tompsett, C. J. & 

Weissberg, R. P. 2000. 'Social and emotional learning: A framework for 



 

175 

promoting mental health and reducing risk behaviors in children and youth.' 

Journal of School Health, vol. 70, no. 5, pp. 179-185. 

Peters, B., Subscription television in Australia: services, operators and markets 

[Online], Australian Film Comission; Australian Government,  Available: 

www.afc.gov/gtp/wptvanalysis.html [16 October]. 

Petosa, R. & Jackson, K. 1991. 'Using the Health Belief Model to Predict Safer Sex 

Intentions among Adolescents', Health Educ Behav, vol. 18, no. 4, pp. 463-476. 

Physical Activity and Health Alliance 2007, Young people, transitions and physical 

activity: A briefing paper, Networking Physical Activity and Health in Scotland. 

Pinhas-Hamiel, O., Doron-Panush, N., Reichman, B., Nitzan-Kaluski, D., Shalitin, S. & 

Geva-Lerner, L. 2006a. 'Obese Children and Adolescents: A Risk Group for 

Low Vitamin B12 Concentration', Arch Pediatr Adolesc Med, vol. 160, no. 9, 

pp. 933-936. 

Pinhas-Hamiel, O., Singer, S., Pilpel, N., Fradkin, A., Modan, D. & Reichman, B. 

2006b. 'Health-related quality of life among children and adolescents: 

associations with obesity.' International Journal of Obesity, vol. 30,  pp. 267-

272. 

Population Health Research Centre (ACT) 2007, The report on the ACT Year 6 Physical 

Activity and Nutrition Survey, Australian Capital Territory, Government, 

Canberra, ACT. 

Power, C., Lake, J. K. & Cole, T. J. 1997. 'Measurement and long-term health risks of 

child and adolescent fatness.' International Journal of Obesity Related 

Metabolic Disorders, vol. 21,  pp. 507-526. 

Prentice, A. M. 1997. 'Obesity-the inevitable penalty of civilisation?' British Medical 

Bulletin, vol. 53,  pp. 229-237. 

Prentice, A. M. 2006. 'The emerging epidemic of obesity in developing countries 

10.1093/ije/dyi272', Int. J. Epidemiol., vol. 35, no. 1, pp. 93-99. 

Primack, B. A., Swanier, B., Georgiopoulos, A. M., Land, S. R. & Fine, M. J. 2009. 

'Association Between Media Use in Adolescence and Depression in Young 

Adulthood: A Longitudinal Study', Arch Gen Psychiatry, vol. 66, no. 2, pp. 181-

188. 

Prochaska, J. O., Redding, C. A. & Evers, K. E. 1997, 'The Transtheoretical Model and 

Stages of Change.' in Health Behavior and Health Education., eds K. Glanz, B. 

K. Rimer & F. M. Lewis, Jossey-Bass, San Francisco, pp. 60-84. 

Proctor, M. H., Moore, L. L., Gao, D., Cupples, L. A., Bradlee, M. L., Hood, M. Y. & 

Ellison, R. C. 2003. 'Television viewing and change in body fat from preschool 

to early adolescence: The Framingham Children's Study', Int J Obes Relat Metab 

Disord, vol. 27, no. 7, pp. 827-833. 

RACP 2004, Children and the media:Advocating for the future: Usage of media 

technologies by children., The Royal Australasian College of 

Physicians:Paediatrics and Child Health Division. 

Reed, L. 2001. 'Children and adolescents in a changing media world', Monographs of 

the Society for Research in Child Development, vol. 66, no. 1, pp. 1-135. 

Reilly, D. J. J., Jackson, D. M., Montgomery, C., Kelly, L. A., Slater, C., Grant, S. & 

Paton, J. Y. 2004. 'Total energy expenditure and physical activity in young 

Scottish children: mixed longitudinal study', The Lancet, vol. 363, no. 9404, pp. 

211-212. 

Reilly, J. J., Penpraze, V., Hislop, J., Davies, G., Grant, S. & Paton, J. Y. 2008. 

'Objective measurement of physical activity and sedentary behaviour: review 

with new data', Archives of Disease in Childhood, vol. 93,  pp. 614-619. 



 

176 

Rey-López, J. P., Vicente-Rodríguez, G., Biosca, M. & Moreno, L. A. 2008. 'Sedentary 

behaviour and obesity development in children and adolescents', Nutrition, 

Metabolism and Cardiovascular Diseases, vol. 18, no. 3, pp. 242-251. 

Rhee, K. 2008. 'Childhood Overweight and the Relationship between Parent Behaviors, 

Parenting Style, and Family Functioning', The ANNALS of the American 

Academy of Political and Social Science, vol. 615, no. 1, pp. 11-37. 

Richards, L. 2005, Handling Qualitative Data: A Practical Guide, Sage Publications, 

London. 

Riddoch, C. J., Andersen, L. B., Wedderkopp, M., Harro, M. & Klasson-Heggebo, L. B. 

2004. 'Physical activity levels and patterns of 9- and 15-yr-old European 

children.' Medicine and Science in Sports and Exercise, vol. 36, no. 1, pp. 86-92. 

Rideout, V., Roberts, D. F. & Foehr, U. 2005, Generation M: Media in the lives of 8-18 

Year-olds: Executive Summary, The Henry J Kaiser Family Foundation, Monlo 

Park, CA. 

Rideout, V. J., Vandewater, E. A. & Wartella, E. A. 2003, Zero to six: electronic media 

in the lives of infants, toddlers and preschoolers., The Henry J. Kaiser Family 

Foundation Menlo Park, CA. 

Ridley, K., Olds, T. & Hill, A. 2006. 'The Multimedia activity recall for children and 

adolescents (MARCA): development and evaluation', International Journal of 

Behavioral Nutrition and Physical Activity, vol. 3, no. 1, p. 10. 

Ridley, K. & Olds, T. S. 2008. 'Assigning energy costs to activities in children: A 

review and synthesis', Medicine and Science in Sports and Exercise, vol. 40, no. 

8, pp. 1439-1446. 

Roberts, D. F., Foehr, U. G. & Rideout, V. 2005a, Generation M: Media in the lives of 

8-18 year olds, The Henry J Kaiser Family Foundation. 

Roberts, D. F., Foehr, U. G. & Rideout, V. 2005b, Generation M:Media in the lives of 

8-18 year-olds, The Henry J Kaiser Family Foundation Menlo Park, CA. 

Roberts, D. F., Foehr, U. G., Rideout, V. J. & Brodie, M. 1999, Kids and media at the 

new millennium: a comprehensive national analysis of children's media use., 

Henry J Kaiser Family Foundation, Menlo Park, CA. 

Roberts I, Carlin J, Bennett C & et al 1997. 'An international study of the exposure of 

children to traffic', Injury Prevention, vol. 3, no. 2, pp. 89-93. 

Robinson, S. M. & Godfrey, K. M. 2008. 'Feeding practices in pregnancy and infancy: 

relationship with the development of overweight and obesity in childhood', Int J 

Obes, vol. 32, no. S6, pp. S4-S10. 

Robinson, T. 1999. 'Reducing children's television viewing to prevent obesity: A 

randomized controlled trial.' Journal of the American Medical Association, vol. 

282, no. 16, pp. 1561-1567. 

Robinson, T. N., Hammer, L. D., Killen, J. D., Kraemer, H. C., Wilson, D. M., 

Hayward, C. & Barr Taylor, C. 1993. 'Does television viewing increase obesity 

and reduce physical activity? A cross-sectional and longitudinal analysis among 

adolescent girls', Pediatrics, vol. 91, no. 2, pp. 273-280. 

Robinson, T. N., Wilde, M. L., Navracruz, L. C., Haydel, K. F. & Varady, A. 2001. 

'Effects of Reducing Children's Television and Video Game Use on Aggressive 

Behavior: A Randomized Controlled Trial', Arch Pediatr Adolesc Med, vol. 155, 

no. 1, pp. 17-23. 

Rockett, H. 2008. 'Commentary on lack of association between television viewing, soft 

drinks, physical activity and body mass index in children.' Acta Paediatrica, vol. 

97, no. 699-700. 



 

177 

Rodriguez, M. A., Winkleby, M. A., Ahn, D., Sundquist, J. & Kraemer, H. C. 2002. 

'Identification of populations subgroups of children and adolescents with high 

asthma prevalence:Findings from the Third National Health and Nutrition 

Examination Survey.' Archives of Pediatric and Adolescent Medicine, vol. 156,  

pp. 269-275. 

Roemmich, J. N., Epstein, L. H., Raja, S. & Yin, L. 2007. 'The Neighborhood and 

Home Environments: Disparate Relationships With Physical Activity and 

Sedentary Behaviors in Youth', Annals of Behavioral Medicine, vol. 33, no. 1, 

pp. 29-38. 

Roig, A., San Cornelio, G., Ardevol, E., Alsina, P. & Pages, R. 2009. 'Videogame as 

Media Practice: An Exploration of the Intersections Between Play and 

Audiovisual Culture', Convergence: The International Journal of Research into 

New Media Technologies, vol. 15, no. 1, pp. 89-103. 

Roitman, J. L. (ed.) 1998, ACSM'S Resource Manual for Guidelines for Exercise 

Testing and Prescription, 3rd edn, Williams and Wilkins: A Waverley 

Company, Baltimore. 

Roth, J., Qiang, X., Marban, S., Redelt, H. & Lowell, B. 2004. 'The obesity pandemic: 

where have we been and where are we going?' Obesity Research, vol. 12, no. 

Suppl, pp. 88-101. 

Saelens, B. E. 2003a, 'Physical activity promotion as a public health strategy for obesity 

prevention', in Obesity: Etiology, Assessment, Treatment, and Prevention., ed. R. 

Andersen, Human Kinetics, Champaign, IL., pp. 1-301. 

Saelens, B. E. 2003b, 'Physical activity promotion as a public health strategy for obesity 

prevention', in Obesity: etiology, assessment, treatment and prevention. , ed. R. 

Andersen, Human Kinetics, Champaign, IL, pp. 1-301. 

Saelens, B. E. & Epstein, L. H. 1998. 'Behvioral engineering of activity choice in obese 

children.' International Journal of Obesity, vol. 22,  pp. 275-277. 

Saelens, B. E., Sallis, J. F., Nader, P. R., Broyles, S. L., Berry, C. C. & Taras, H. L. 

2002. 'Home environmental influences on children's television watching from 

early to middle childhood', Journal of Developmental & Behavioral Pediatrics., 

vol. 23, no. 3, pp. 127-132. 

Sallis, J. F. 2000. 'Age-related decline in physical activity: A synthesis of human and 

animal studies', Medicine and Science in Sports and Exercise, vol. 32, no. 9, pp. 

1598-1600. 

Sallis JF, Conway TL, Prochasja JJ & et al 2001. 'The association of school 

environments with youth physical activity.' American Journal of Public Health, 

vol. 91, no. 4, pp. 618-620. 

Sallis JF & Patrick K 1994. 'Physical activity guidelines for adolescents: consensus 

statement.' Pediatric Exercise Science, vol. 6,  pp. 302-314. 

Sallis JF, Patrick K & BJ, Long. 1994. 'Overview of the International Consensus 

Conference on Physical Activity Guidelines for Adolescents', Pediatric Exercise 

Science, vol. 6,  pp. 299-301. 

Sallis, J. F., Alcaraz, J. E., McKenzie, T. L. & Hovell, M. F. 1999. 'Predictors of change 

in children's physical activity over 20 months. Variations by gender and level of 

adiposity.' American Journal of Preventive Medicine, vol. 16,  pp. 222-229. 

Sallis, J. F. & Owen, N. 2002, 'Ecological models of health behaviour', in Health 

Behavior and Health Education: Theory, Research, and Practice, 3rd edn, eds 

K. Glanz, B. K. Rimer & F. M. Lewis, Jossey-Bass, San Francisco, CA. 



 

178 

Sallis, J. F., Prochaska, J. J. & Taylor, W., C. 2000. 'A review of correlates of physical 

activity of children and adolescents.' Medicine & Science in Sports & Exercise., 

vol. 32, no. 5, pp. 963-975. 

Salmon, J., Ball, K., Hume, C., Booth, M. L. & Crawford, D. 2008a. 'Outcomes of a 

group-randomised trial to prevent excess weight gain, reuce screen behaviors 

and promote physical activity in 10-year-old chidlren: Switch-Play', 

International Journal of Obesity, vol. 32,  pp. 601-612. 

Salmon, J., Campbell, K. J. & Crawford, D. A. 2006a. 'Television viewing habits 

associated with obesity risk factors: a survey of Melbourne school children', 

Medical Journal of Australia,, vol. 184, no. 2, pp. 64-67. 

Salmon, J., Dunstan, D. & Owen, N. 2008b. 'Should we be concerned about children 

spending extended periods of time in sedentary pursuits even among the highly 

active? [Editorial]', International Journal of Pediatric Obesity, vol. 3, no. 2, pp. 

66 - 68. 

Salmon, J., Hume, C., Ball, K., Booth, M. & Crawford, D. 2006b. 'Individual, social and 

home environment determinants of change in children's television viewing: The 

Switch-Play intervention', Journal of Science and Medicine in Sport, vol. 9, no. 

5, pp. 378-387. 

Salmon, J. & King, A. C. 2005, 'Population approaches to increasing physical activity 

among children and adults', in Obesity Prevention and Public Health, eds D. 

Crawford & R. W. Jefferey, Oxford University Press, New York, USA, pp. 129-

152. 

Salmon, J., Telford, A. & Crawford, D. 2004, The Children's Leisure Activities Study 

(CLASS): Summary Report, Centre for Physical Activity and Nutrition Research: 

Deakin University, Melbourne. 

Salmon, J., Timperio, A., Telford, A., Carver, A. & Crawford, D. 2005a. 'Association of 

family environment with children's television viewing and with low level of 

physical activity', Obesity Research, vol. 13, no. 11, pp. 1939-1951. 

Salmon, J. O., Ball, K., Crawford, D., Booth, M., Telford, A., Hume, C., Jolley, D. & 

Worsley, A. 2005b. 'Reducing sedentary behaviour and increasing physical 

activity among 10-year-old children: overview and process evaluation of the 

'Switch-Play' intervention', Health Promot. Int., vol. 20, no. 1, pp. 7-17. 

Salvy, S. J., Roemmich, J. N., Bowker, J. C., Romero, N. D., Stadler, P. & Epstein, L. 

H. 2008. 'Effect of peers and friends on youth physical activity and motivation to 

be physically active doi:101.1093/jpepsy/jsn071', Journal of Pediatric 

Psychology, vol. Advance Access, July 10,  pp. 1-9. 

Samdal, O., Tynjala, J., Roberts, C., Sallis, J. F., Villberg, J. & Wold, B. 2006. 'Trends 

in vigorous physical activity and TV watching of adolescents from 1986 to 2002 

in seven European Countries.' European Journal of Public Health, vol. 17, no. 3, 

pp. 242-248. 

Sandelowski, M. 2007. 'Sample size in qualitative research', Research in Nursing & 

Health, vol. 18, no. 2, pp. 179-183. 

Santos, M. P., Gomes, H. & Mota, J. 2005. 'Physical activity and sedentary behaviors in 

adolescents', Annals of Behavioral Medicine, vol. 30, no. 1, pp. 21-24. 

Savva, S. C., Tornaritis, M., Savva, M. E., Kourides, Y., Panagi, A., Silikiotou, N., 

Georgiou, C. & Kafatos, A. 2000. 'Waist circumference and waist-to-height ratio 

are better predictors of cardiovascular disease risk factors in children than body 

mass index', International Journal of Obesity, vol. 24,  pp. 1453-1458. 



 

179 

Saxena, S., Ambler, G., Cole, T. J. & Majeed, A. 2004. 'Ethnic group differences in 

overweight and obese children and young people in England: cross sectional 

survey.' Archives of Disease in Childhood, vol. 89,  pp. 30-36. 

Schmidhuber, J. & Shetty, P. 2005. 'Nutrition transition, obesity and noncommunicable 

diseases: drivers, outlook and concerns', SCN News,  no. 29, pp. 13-19. 

Schmitz, K. H., Lytle, L. A., Phillips, G. A., Murray, D. M., Birnbaum, A. S. & Kubik, 

M. Y. 2002. 'Psychosocial Correlates of Physical Activity and Sedentary Leisure 

Habits in Young Adolescents: The Teens Eating for Energy and Nutrition at 

School Study', Preventive Medicine, vol. 34, no. 2, pp. 266-278. 

Schneider, M., Fridlund Dunton, G. & Cooper, D. M. 2007. 'Media use and obesity in 

adolescent females', Obesity, vol. 15,  pp. 2328-2335. 

Scully, M., Dixon, H., White, V. & Beckmann, K. 2007. 'Dietary, physical activity and 

sedentary behaviour among Australian secondary students in 2005', Health 

Promot. Int., vol. 22, no. 3, pp. 236-245. 

Sekine, M., Yamagami, T., Handa, K., Saito, T., Nanri, S., Kawaminami, K., Tokui, N., 

Yoshida, K. & Kagamimori, S. 2002. 'A dose-response relationship between 

short sleeping hours and childhood obesity: results of the Toyama Birth Cohort 

Study', Child Care Health Dev, vol. 28, no. 2, pp. 163-170. 

Sellers, E. A. C., Singh, G. R. & Sayers, S. M. 2008. 'Large Waist but Low Body Mass 

Index: The Metabolic Syndrome in Australian Aboriginal Children', The Journal 

of Pediatrics, vol. 153, no. 2, pp. 222-227. 

Serdula, M. K., Ivery, D., Coates, R. J., Freedman, D. S., Williamson, D. F. & Byers, T. 

1993. 'Do obese children become obese adults?' Preventive Medicine, vol. 22,  

pp. 167-177. 

Serra-Majem, L., Ribas, L., Pérez-Rodrigo, C., García-Closas, R., Peña-Quintana, L. & 

Aranceta, J. 2002. 'Determinants of Nutrient Intake among Children and 

Adolescents: Results from the enKid Study', Annals of Nutrition & Metabolism, 

vol. 46, no. Suppl.1, pp. 31-38. 

Sharif, I. & Sargent, J. 2006. 'Association between television, movie, and video game 

exposure and school performance', Pediatrics, vol. 118, no. 4, pp. e1061-1070. 

Sharma, M., Wagner, D. I. & Wilkerson, J. 2005-2006. 'Predicting childhood obesity 

prevention behaviors using Social Cognitive Theory', International Quarterly of 

Community Health Education, vol. 24, no. 3, pp. 191-203. 

Simonen, R. L., LPerusse, L., Rankinen, T., Rice, T., Rao, D. C. & Bouchard, C. 2002. 

'Familial aggregation of physical activity levels in the Quebec family study', 

Medicine and Science in Sports and Exercise, vol. 34, no. 7, pp. 1137-1142. 

Smyth, J. & Stone, A. 2003. 'Ecological momentary assessment research in behavioral 

medicine', Journal of Happiness Studies, vol. 4,  pp. 35-52. 

Smyth, S. & Heron, A. 2005. 'Diabetes and obesity: the twin epidemics', Nature 

Medicine, vol. 12, no. 1, pp. 75-80. 

Snijder, M., van Dam, R., Visser, M. & Seidell, J. 2006. 'What aspects of body fat are 

particularly hazardous and how do we measure them?' International Journal of 

Obesity, vol. 35,  pp. 83-93. 

Snoek, H. M., van Strien, T., Janssens, J. M. A. M. & Engels, R. C. M. E. 2006. 'The 

Effect of Television Viewing on Adolescents' Snacking: Individual Differences 

Explained by External, Restrained and Emotional Eating', Journal of Adolescent 

Health, vol. 39, no. 33, pp. 448-451. 

Songul-Yalcin, S., Tugul, B., Nacar, N., Tuncer, M. & Yurdakok, K. 2002. 'Factors that 

affect television viewing time in preschool and primary children', Pediatrics 

International, vol. 44,  pp. 622-627. 



 

180 

Sonneville, K. R. & Gortmaker, S. L. 2008. 'Total energy intake, adolescent 

discretionary behaviors and the energy gap', Int J Obes, vol. 32, no. S6, pp. S19-

S27. 

Spence, J. C. & Lee, R. E. 2003. 'Toward a comprehensive model of physical activity', 

Psychology of Sport and Exercise, vol. 4,  pp. 7-24. 

Spinks, A. B., Macpherson, A. K., Bain, C. & McClure, R. J. 2007. 'Compliance with 

the Australian national physical activity guidelines for children: Relationship to 

overweight status', Journal of Science and Medicine in Sport, vol. 10,  pp. 156-

163. 

Springer, A. E., Hoelscher, D. M. & Kelder, S. H. 2006. 'Prevalence of physical activity 

and sedentary behaviors in US High school students by metropolitan status and 

geographic region.' Journal of Physical Activity and Health, vol. 3,  pp. 365-380. 

Spurrier, N. J., Magarey, A. A., Golley, R., Curnow, F. & Sawyer, M. G. 2008. 

'Relationships between the home environment and physical activity and dietary 

patterns of preschool children: a cross-sectional study', The International 

Journal of Behavioral Nutrition and Physical Activity, vol. 5,  p. 31. 

Stanton, R. A. 2006. 'Nutrition problems in an obesogenic environment', Medical 

Journal of Australia, vol. 184, no. 2, pp. 76-79. 

Starker, L. & Abbott, R. 2007. 'Effect of screen-based media on energy expenditure and 

heart rate in 9- to 12-year-old children', Pediatric Exercise Science, vol. 19, no. 

4, pp. 459-471. 

Stettler, N., Signer, T. M. & Suter, P. M. 2004. 'Electronic Games and Environmental 

Factors Associated with Childhood Obesity in Switzerland', Obesity Research, 

vol. 12, no. 6, pp. 896-903. 

Stokols, D. 1996. 'Translating Social Ecological Theory into Guidelines for Community 

Health Promotion', American Journal of Health Promotion, vol. 10, no. 4, pp. 

282-298. 

Storch, E. A., Milsom, V. A., DeBraganza, N., Lewin, A. B., Geffken, G. R. & 

Silverstein, J. H. 2007. 'Peer Victimization, Psychosocial Adjustment, and 

Physical Activity in Overweight and At-Risk-For-Overweight Youth', Journal of 

Pediatric Psychology, vol. 32, no. 1, pp. 80-89. 

Strauss, R. S., Rodzilsky, D., Burack, G. & Colin, M. 2001. 'Psychosocial Correlates of 

Physical Activity in Healthy Children', Archives of Pediatric and Adolescent 

Medicine, vol. 155, no. 8, pp. 897-902. 

Strock, G. A., Cottrell, E. R., Abang, A. E., Buschbacher, R. M. & Hannon, T. S. 2005. 

'Childhood obesity: a simple equation with complex variables', J Long Term Eff 

Med Implants, vol. 15, no. 1, pp. 15-32. 

Strong, W. B., Malina, R. M., Blimkie, C. J. R., Daniels, S. R., Dishman, R. K., Gutin, 

B., Hergenroeder, A. C., Must, A., Nixon, P. A. & Pivarnik, J. M. 2005. 

'Evidence Based Physical Activity for School-age Youth', The Journal of 

Pediatrics, vol. 146, no. 6, pp. 732-737. 

Sturdevant, M. S. & Spear, B. A. 2002. 'Adolescent psychosocial development', Journal 

of the American Dietetic Association, vol. 102, no. 3, pp. S30-S31. 

Subrahmanyam, K., Greenfield, P., Kraut, R. & Gross, E. 2001. 'The impact of 

computer use on children's and adolescents' development', Applied 

Developmental Psychology, vol. 22,  pp. 7-30. 

Swinburn, B. & Shelley, A. 2008. 'Effects of TV time and other sedentary pursuits', 

International Journal of Obesity, vol. 32,  pp. S132-S136. 



 

181 

Tammelin, T., Ekelund, U., Remes, J. & Nayha, S. 2007. 'Physical activity and 

sedentary behaviors among Finnish youth', Medicine and Science in Sports and 

Exercise, vol. 39, no. 7, pp. 1067-1074. 

Taras, H. & Potts-Datema, W. 2005. 'Obesity and student performance at school', The 

Journal of school health, vol. 75, no. 8, pp. 291-295. 

Taylor, W. C., Baranowski, T. & Sallis, J. F. 1994, 'Family determinants of childhood 

physical activity: A social-cognitive model.' in Advances in Exercise Adherence, 

ed. R. K. Dishman, Human Kinetics, Champaign, pp. 319-342. 

Taymoori, P. & Lubans, D. R. 2008. 'Mediators of behavior change in two tailored 

physical activity interventions for adolescent girls', Psychology of Sport and 

Exercise, vol. 9, no. 5, pp. 605-619. 

Telford, A., Salmon, J. D. & Crawford, D. 2004. 'Reliability and validity of a self-report 

and proxy-report physical activity questionnaire for children: The Children's 

Leisure Activities Study Survey', Pediatric Exercise Science, vol. 16,  pp. 64-78. 

Thompson, F. T. & Austin, W. P. 2003. 'Television viewing and academic achievement 

revisited', Education, vol. 124, no. 1, pp. 194-202. 

Timperio, A., Salmon, J., Ball, K., Baur, L. A., Telford, A., Jackson, M., Salmon, L. & 

Crawford, D. 2008. 'Family physical activity and sedentary environments and 

weight change in children', International Journal of Pediatric Obesity, vol. 3, 

no. 3, pp. 160 - 167. 

Tremblay, M. S. & Williams, J. D. 2003. 'Is the Canadian childhood obesity epidemic 

related to physical inactivity?' International Journal of Obesity Related 

Metabolic Disorders, vol. 27, no. 9, pp. 1100-1105. 

Trewain, D. 2003, Socio-Economic Indexes for Areas, Australia 2001: information 

paper, census of population and housing., ABS Catalogue No. 2039.0, 

Australian Bureau of Statistics, Canberra, ACT. 

Trost SG, Pate RR, Sallis JF & et al 2002. 'Age and gender differences in objectively 

measured physical activity in youth', Medicine and Science in Sports and 

Exercise, vol. 34,  pp. 350-355. 

Trost, S. G., Kerr, L. M., Ward, D. S. & Pate, R. R. 2001. 'Physical activity and 

determinants of physical activity in obese and non-obese children', International 

Journal of Obesity Related Metabolic Disorders, vol. 25, no. 6, pp. 822-829. 

Trost, S. G., Pate, R. R., Sallis, J. F. & et al 2002. 'Age and gender differences in 

objectively measured physical activity in youth', Medicine and Science in Sports 

and Exercise, vol. 34,  pp. 350-355. 

Trueth, M. S., Hou, N., Young, D. R. & Maynard, L. M. 2005. 'Accelerometry-

measured activity or sedentary time and overweight in rural boys and girls.' 

Obesity Research, vol. 13, no. 9, pp. 1606-1614. 

Tucker, P., Irwin, J. D., Bouck, L. M. S., He, M. & Pollett, G. 2006. 'Preventing 

paediatric obesity; recommendations from a community-based qualitative 

investigation', Obesity Reviews, vol. 7, no. 3, pp. 251-260. 

Ullman, J. B. & Bentler, P. M. 2004, 'Chapter 19: Structural Equation Modeling', in A 

Handbook of Data Analysis, eds M. A. Hardy & A. Bryman, Sage Publications, 

Thousand Oaks. 

Utter, J., Neumark-Sztainer, D., Jeffery, R. & Story, M. 2003. 'Couch potatoes or french 

fries: are sedentary behaviors associated with body mass index, physical 

activity, and dietary behaviors among adolescents?' Journal of the American 

Dietetic Association, vol. 103, no. 10, pp. 1298-1305. 



 

182 

Utter, J., Scragg, R. & Schaaf, D. 2006. 'Associations between television viewing and 

consumption of commonly advertised foods among New Zealand children and 

young adolescents', Public Health Nutrition, vol. 9, no. 5, pp. 606-612. 

Van den Bulck, J. 2004. 'Television viewing, computer game playing, and internet use 

and self-reported time to bed and time out of bed in secondary-school children.' 

Sleep, vol. 27, no. 1, pp. 101-104. 

Van den Bulck, J. & Eggermont, S. 2006. 'Media use as a reason for meal skipping and 

fast eating in secondary school children doi:10.1111/j.1365-

277X.2006.00683.x', Journal of Human Nutrition and Dietetics, vol. 19, no. 2, 

pp. 91-100. 

Van den Bulck, J. & Van Mierlo, J. 2004. 'Energy intake associated with television 

viewing in adolescents, a cross sectional study', Appetite, vol. 43, no. 2, pp. 181-

184. 

Van der Horst, K., Oenema, A., Ferreira, I., Wendel-Vos, W., Giskes, K., van Lenthe, F. 

& Brug, J. 2007a. 'A systematic review of environmental correlates of obesity-

related dietary behaviors in youth', Health Educ. Res., vol. 22, no. 2, pp. 203-

226. 

Van der Horst, K., Paw, M. J., Chin, A., Twisk, J. S. R. & Van Mechelen, W. 2007b. 'A 

brief review on correlates of physical activity and sedentariness in youth.' 

Medicine and Science in Sports and Exercise, vol. 39, no. 8, pp. 1241-1250. 

van der Ploeg, H. P., Merom, D., Corpuz, G. & Bauman, A. E. 2008. 'Trends in 

Australian children traveling to school 1971–2003: Burning petrol or 

carbohydrates?' Preventive Medicine, vol. 46, no. 1, pp. 60-62. 

Van Evra, J. 2004, Television and child development., 3rd edn, Lawrence  Erlbaum 

Associates, Mahwah, New Jersey. 

van Sluijs, E. M. F., Page, A., Ommundsen, Y. & Griffin, S. J. 2008. 'Behavioural and 

social correlates of sedentary time in young people', Br J Sports Med,   p. 

bjsm.2008.049783. 

van Zutphen, M., Bell, A. C., Kremer, P. J. & Swinburn, B. A. 2007. 'Association 

between the family environment and television viewing in Australian children', 

Journal of Paediatrics and Child Health, vol. 43, no. 6, pp. 458-463. 

Vandewater, E. A., Bickham, D. S. & Lee, J. H. 2006. 'Time Well Spent? Relating 

Television Use to Children's Free-Time Activities', Pediatrics, vol. 117, no. 2, 

pp. e181-191. 

Vandewater, E. A., Rideout, V. J., Wartella, E. A., Huang, X., Lee, J. H. & Shim, M.-s. 

2007. 'Digital Childhood: Electronic Media and Technology Use Among Infants, 

Toddlers, and Preschoolers', Pediatrics, vol. 119, no. 5, pp. e1006-1015. 

Veitch, J., Bagley, S., Ball, K. & Salmon, J. 2006. 'Where do children usually play? A 

qualitative study of parents' perceptions of influences on children's active free-

play', Health & Place, vol. 12, no. 4, pp. 383-393. 

Veitch, J., Salmon, J. & Ball, K. 2008. 'Children's active free play in local 

neighbourhood: a behavioral mapping study', Health Education Research, vol. 

23, no. 5, pp. 870-879. 

Venn, A., J., Thomson, R. J., Schmidt, M. D., Cleland, V. J., Curry, B. A., Gennat, H. 

C. & Dwyer, T. 2007. 'Overweight an obesity from childhood to adulthood: A 

follow-up of participants in the1985 Australian Schools Health and Fitness 

Survey', Medical Journal of Australia, vol. 186, no. 9, pp. 458-460. 

Viikari, J. S., Niinikoski, H., Juonala, M., Raitakari, O. T., Lagstrom, H., Kaitosaari, T., 

Ronnemaa, T. & Simell, O. 2004. 'Risk factors for coronary heart disease in 



 

183 

children and young adults', Acta Paediatrica, vol. 93, no. (Suppl) 446, pp. 34-

42. 

Villani, S. 2001. 'Impact of media on children and adolescents: A 10-year review of the 

research', Journal of the American Academy of Child & Adolescent Psychiatry, 

vol. 40, no. 4, pp. 392-401. 

Viner, R. M. & Cole, T. J. 2005. 'Television viewing in early childhood predicts adult 

body mass index', J Pediatr, vol. 147, no. 4, pp. 429-435. 

Viner, R. M. & Cole, T. J. 2006. 'Who changes body mass between adolescence and 

adulthood? Factors predicting change in BMI between 16 year and 30 years in 

the 1970 British Birth Cohort', Interantional Journal of Obesity, vol. 30, no. 9, 

pp. 1368-1374. 

Wagner, A., Klein-Platat, C., Arveiler, D., Haan, M. C., Schlienger, J. L. & Simon, C. 

2004. 'Parent-child physical activity relationships in 12-year old French students 

do not depend on family socioeconomic status', Diabetes & Metabolism, vol. 30, 

no. 4, pp. 359-366. 

Wake, M., Hesketh, K. & Waters, E. 2003. 'Television, computer use and body mass 

index in Australian primary school children', Journal of Paediatrics and Child 

Health, vol. 39, no. 2, pp. 130-134. 

Wallace Silver, L., Buckworth, L., Kirby, T. & Sherman, M. W. 2000. 'Characteristics 

of exercise behavior among college students: Applications of Social Cognitive 

Theory to Predicting Stage of Change', Preventive Medicine, vol. 31, no. 5, pp. 

494-505. 

Wallenius, M., Punamaki, R. & Rimpela, A. 2007. 'Digital game playing and direct and 

indirect aggression in early adolescence: The roles of age, social intelligence, 

and parent-child communication.' Journal of Youth and Adolescence, vol. 36, no. 

3, pp. 325-336. 

Wang, X. & Perry, A. C. 2006. 'Metabolic and physiologic responses to video game 

play in 7- to 10-year-old boys.' Archives of Pediatric & Adolescent Medicine, 

vol. 160, no. 4, pp. 411-415. 

Wang, Y. & Lobstein, T. 2006. 'Worldwide trends in childhood overweight and obesity', 

International Journal of Pediatric Obesity, vol. 1, no. 11, pp. 11-25. 

Wang, Y. & Zhang, Q. 2006. 'Are American children and adolescents of low 

socioeconomic status at increased risk of obesity? Changes in the association 

between overweight and family income between 1971 and 2002', American 

Journal of Clinical Nutrition, vol. 84, no. 4, pp. 707-716. 

Wardle, J., Carnell, S., Haworth, C. M. A. & Plomin, R. 2008. 'Evidence for strong 

genetic influence on childhood adiposity despite the force of obesogenic 

environment.' American Journal of Clinical Nutrition, vol. 87,  pp. 398-404. 

Warren, J. M., Golley, R. K., Collins, C. E., Okley, A. D., Jones, R. A., Morgan, P. J., 

Perry, R. A., Baur, L. A., Steele, J. R. & Magarey, A. M. 2007. 'Randomised 

controlled trials in overweight children: Practicalities and realities', International 

Journal of Pediatric Obesity, vol. 2,  pp. 73-85. 

Warren, R., Gerke, P. & Kelly, M. A. 2002. 'Is There Enough Time on the Clock? 

Parental Involvement and Mediation of Children's Television Viewing', Journal 

of Broadcasting & Electronic Media, vol. 46, no. 1, pp. 87 - 111. 

Waters, E., B. & Baur, L., A. 2003. 'Childhood Obesity: modernity's scourage', Medical 

Journal of Australia, vol. 178,  pp. 422-423. 

Watson, R. 2005. 'EU  aims to tackle growing problem of obesity', British Medical 

Journal, vol. 331, no. 7530, pp. 1426-d-. 



 

184 

Wearing, S. C., Hennig, E. M., Byrne, N. M., Steele, J. R. & Hills, A. P. 2006. 

'Musculoskeletal disorders associated with obesity: a biomechanical 

perspective', Obesity Reviews, vol. 7, no. 3, pp. 239-250. 

Welk, G. 2002, Physical Activity Assessments for Health-Related Research, Human 

Kinetics, Champaign. 

Wells, J. C. K., Hallal, P. C., Reichert, F. F., Menezes, A. M. B., Araujo, C. L. P. & 

Victoria, C. G. 2008. 'Sleep patterns and television viewing inrelation to obesity 

and blood pressure: evidence from an adoelscent Brazillian birth cohort', 

International Journal of Obesity, vol. 32, no. 1042-1049. 

WHO 2000, Obesity: Preventing and managing the global epidemic. Report of a WHO 

Consultation., 894, World Health Organisation, Geneva. 

Wickel, E. E. & Eisenmann, J. C. 2007. 'Contribution of youth sport to total daily 

physical activity among 6- to 12-yr-old boys', Medicine and Science in Sports 

and Exercise, vol. 39, no. 9, pp. 1493-1500. 

Wiecha, J. L., Peterson, K. E., Ludwig, D. S., Kim, J., Sobol, A. & Gortmaker, S. L. 

2006. 'When Children Eat What They Watch: Impact of Television Viewing on 

Dietary Intake in Youth.' Archives of Pediatric and Adolescent Medicine, vol. 

160, no. 4, pp. 436-442. 

Wiecha, J. L., Sobol, A. M., Peterson, K. E. & Gortmaker, S. L. 2001. 'Household 

television access: associations with screen time, reading, and homework among 

youth.' Ambulatory Pediatrics, vol. 1, no. 5, pp. 244-251. 

Wolf, A. M. & Colditz, G. A. 1998. 'Current estimates of the economic cost of obesity 

in the United States.' Obesity Research, vol. 6, no. 2, pp. 97-106. 

Wong, S. L. & Leatherdale, S. T. 2009. 'Association between sedentary behavior, 

physical activity, and obesity: Inactivity among active kids', Preventing Chronic 

Disease., vol. 6, no. 1, pp. 1-13. 

Wong, W. W., Stuff, J. E., Butte, N. F., O'Brian Smith, E. & Ellis, K. J. 2000. 

'Estimating body fat in African American and white adolescent girls: a 

comparison of skinfold-thickness equations with a 4-compartment criterion 

model.' American Journal of Clinical Nutrition, vol. 72,  pp. 348-354. 

World Health Organisation 1995, Physical Status: the use and interpretation of 

anthropometry, World Health Organisation, Geneva. 

Wyllie, R. 2005. 'Obesity in childhood: an overview', Current Opinion in Pediatrics, 

vol. 17,  pp. 632-635. 

Zabinski, M. F., Norman, G. J., Sallis, J. F., Calfas, K. J. & Patrick, K. 2007. 'Patterns 

of Sedentary Behavior Among Adolescents', Health Psychology, vol. 26, no. 1, 

pp. 113-120. 

Zimmerman, F. J. & Christakis, D. A. 2005. 'Children's Television Viewing and 

Cognitive Outcomes: A Longitudinal Analysis of National Data', Arch Pediatr 

Adolesc Med, vol. 159, no. 7, pp. 619-625. 

Zimmerman, F. J., Christakis, D. A. & Meltzoff, A. N. 2007. 'Television and 

DVD/Video Viewing in Children Younger Than 2 Years', Archives of Pediatric 

and Adolescent Medicine, vol. 161, no. 5, pp. 473-479. 

Zoeller, R. F., Jr. 2008. 'Physical Activity, Sedentary Behavior, and Overweight/Obesity 

in Youth: Evidence From Cross-sectional, Longitudinal, and Interventional 

Studies', American Journal of Lifestyle Medicine,   p. 1559827608328735. 

 

 



185 

 

 

Adult classification system for overweight and obesity based on the BMI – an index of 

weight-for-height. 
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Table 5.1 The Body Mass Index (BMI) - an adult classification system 

for overweight and obesity. 
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Classification systems for childhood obesity based on the BMI. 
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Table 5.2 Classification systems for childhood obesity based on the 

body mass index (BMI) 
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CDC Growth Charts: BMI for age percentiles for males and females, 2-20 years. 
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Figure 5.1 Body Mass Index for age percentiles for males,  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Developed by the National Centre for Health Statistics in collaboration with the National Centre 

for Chronic Disease Prevention and Health Promotion (2000).  

Adapted from (NHMRC, 2003a). 
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Figure 5.2 Body Mass Index for age percentiles for females,  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Developed by the National Centre for Health Statistics in collaboration with the National Centre 

for Chronic Disease Prevention and Health Promotion (2000).  

Adapted from (NHMRC, 2003a). 
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Age and sex specific BMI cut-off points for overweight and obesity for children. 
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Table 5.3 Age-sex specific growth chart for children. 
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A semi-structured interview schedule. 
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Post interview/discussion group surveys (for children and parents). 
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A survey of children‟s electronic media use. 
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Phase 1 of this thesis - the qualitative component. A published version of the 

manuscript. 
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