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Summary of Thesis 

 

The aim of this thesis was to investigate the relationship between physical 

activity, sedentary behaviour and wellbeing in children from low socioeconomic 

status in Northern Ireland. Previous research in children’s health has reported 

positive relationships between physical activity and wellbeing and negative 

relationships between sedentary behaviour and wellbeing; however the relationships 

are not as convincing for children as they are for adults. Methodological and 

measurement inconsistencies have been cited as possible reasons for the lack of 

clarity in children (Biddle & Asare, 2011). A series of four studies were conducted to 

overcome the measurement inconsistencies of previous research.  

A systematic literature review of school-based physical activity interventions 

on children’s wellbeing included 17 studies from 774 studies identified (Study 1). 

The findings were mixed with seven studies reporting that physical activity 

significantly increased wellbeing, nine found no effect and one found a negative 

effect. The inconsistent approach to the measurement of wellbeing was attributed as 

being the main barrier in drawing conclusions regarding the effect of physical 

activity interventions on children’s wellbeing. The review concluded by 

recommending that a measure of child wellbeing developed from the child’s 

perspective be used in future research as a more valid and reliable measure of 

wellbeing.  

KIDSCREEN-52, a self-report subjective measure of wellbeing for children, 

was identified as one such measure. However, it became apparent that 

KIDSCREEN-52 had not been validated in a Northern Ireland sample of children 

aged 8-9 years from low socioeconomic status (SES). Study 2 assessed the factor 

structure, internal consistency reliability with 412 children and the test-retest 
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reliability of the KIDSCREEN-52 questionnaire with 119 children. Confirmatory 

factor analysis showed that the 10-dimension model of KIDSCREEN-52 was an 

adequate fit for children from low SES in Northern Ireland. All dimensions were 

internally consistent. Autonomy did not reach the required threshold (0.6) for test-

retest reliability. The relationship between physical activity, sedentary behaviour and 

wellbeing (KIDSCREEN-52) was assessed with children from low SES controlling 

for gender, body mass index (BMI) and sedentary behaviour or MVPA as potential 

covariates (Study 3). The main findings of this cross-sectional study showed that 

mainly positive associations were shown for objectively measured physical activity 

intensities with wellbeing. In contrast, self-report screen behaviours were negatively 

correlated with aspects of wellbeing, while objectively measured sedentary 

behaviour was not significantly correlated with any wellbeing dimensions. Children 

who spent 2 hours or less a day engaged in screen based sedentary behaviours had a 

significantly higher median rating of psychological wellbeing than those children 

who spent more than 2 hours in the same pursuits. These findings indicate that the 

type of sedentary behaviour is important in the relationship with wellbeing, rather 

than being sedentary per se. An intervention designed to reduce screen based 

sedentary behaviours was recommended to determine if sedentary behaviour caused 

an effect on the wellbeing of children from low SES.  

The final study (Study 4) assessed the effectiveness of a novel holistic 

theory-driven school-based sedentary behaviour intervention (Stand Up for 

Children’s Health (SUCH)) on reducing sedentary behaviour, screen time, increasing 

physical activity and wellbeing in 8-9 year old children from low SES. The 

intervention group did not significantly reduce their sedentary behaviour, screen time 

or significantly improve their physical activity or wellbeing. Hence, it is not clear if 
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reducing sedentary behaviour, including screen behaviours, effects wellbeing in 

children from low SES. Recommendations for further research into the correlates 

and theory of behaviour change of screen based sedentary behaviour in children from 

low SES are suggested. 

The programme of work contributes to the knowledge base by showing that: 

the measurement of child wellbeing in school-based physical activity interventions is 

inconsistent; that using a measure of wellbeing as perceived by the children 

(KIDSCREEN-52) is valid and reliable with children aged 8-9 years from low SES 

in Northern Ireland, and that complex and novel relationships exist between 

KIDSCREEN-52 and physical activity and sedentary behaviour with children aged 

8-9 years from low SES. Furthermore, a novel school-based sedentary behaviour 

intervention (Study 4) highlighted the difficulty in reducing sedentary behaviours in 

children from low SES with further research recommended to examine how to 

achieve this and clarify the effect on their wellbeing. Taken collectively the findings 

from each study have implications for those promoting healthy lifestyles to children 

in school settings. 
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Chapter 1.  

Introduction 
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The United Nations Convention on the Rights of the Child (United Nations, 

1989) states that children have a right to be healthy and afforded the information 

necessary to keep them healthy. Children living in economic and social disadvantage 

are less likely to experience good health and the European Commission recommend 

promoting the health and wellbeing of these children in order to help them realise 

their full potential (European Commission, 2013).  

Health is defined as a state of complete physical, mental and social wellbeing 

and not merely the absence of disease or infirmity (World Health Organisation 

[WHO], 1946). Despite the multidimensional definition of health, governments have 

invested more of their health budget on the prevention and treatment of physical 

health ailments than on mental health and wellbeing (WHO, 2011). However, 

approximately 20% of children and adolescents worldwide experience a mental 

health problem (Belfer, 2008). This can lead to poorer outcomes, such as reduced 

family and peer relationships and educational attainment and, if left untreated, can 

lead to serious mental illnesses in adulthood (Friedli, 2009). Equally perceived 

positive wellbeing, such as feeling happy, is associated with improved social 

relations as well as protection against psychological illnesses (Park, 2004). Such 

benefits have now been acknowledged by the United Kingdom (UK) Government, 

who have committed to measuring wellbeing as a marker of health of the nation 

(Cameron, 2010)  and are currently actively engaged in research measuring 

children’s wellbeing (Rees et al., 2013).   

A range of factors can potentially have an influence on a child’s wellbeing, 

including their weight status, quality of relationships at home and in school, 

socioeconomic status (SES), perceived autonomy and lifestyle behaviours, such as 

physical activity and sedentary behaviour (Currie et al., 2012; Rees et al., 2013). 
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From a public health perspective, the promotion of physical activity is a priority, 

with the UK physical activity guidelines recommending that children should achieve 

60 minutes of moderate-to-vigorous intensity physical activity (MVPA) a day to gain 

the health benefits (Department of Health, Physical Activity, Health Improvement 

and Protection, 2011). In addition, children should minimise the amount of time they 

spend being sedentary (sitting) for long periods (Department of Health, Physical 

Activity, Health Improvement and Protection, 2011). Yet children are not achieving 

the recommended physical activity guidelines (Verloigne et al., 2012; Breslin et al., 

2012) and are spending greater time in sedentary pursuits such as, watching 

television or playing computer games (Colley et al., 2011). Low levels of physical 

activity and increased time in sedentary behaviours can have a detrimental effect on 

obesity, diabetes, bone health and cardiovascular risk markers of children (Mountjoy 

et al., 2011). Equally, poor lifestyle behaviours are associated with feeling depressed, 

anxious, low self-esteem (Biddle & Asare, 2011) and a reduced quality of life in 

children (Breslin et al., 2012; Page, Cooper, Griew & Jago, 2010).  

The positive relationship between physical activity and wellbeing in children 

is weak-to-moderate at best, with methodological and measurement inconsistencies 

cited as reasons why (Larun, Nordheim, Ekeland, Hagen & Heian, 2006; Ekeland, 

Heian, Hagen & Coren, 2005; Biddle & Asare, 2011). Results of a review found 

small negative associations between sedentary behaviour and wellbeing in children 

(Biddle & Asare, 2011). Few studies have addressed the recall bias of self-report 

physical activity by using an objective measure of physical activity, such as an 

accelerometer while a review of child wellbeing studies concluded that wellbeing 

was inconsistently measured (Pollard & Lee, 2003). Hence, investigating the 

measurements used in physical activity, sedentary behaviour and wellbeing of 
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children will enable any inconsistencies found to be addressed and enable a more 

thorough understanding of the relationship between physical activity, sedentary 

behaviour and wellbeing in children.  

Children from low SES are considered a high risk group for experiencing low 

levels of wellbeing, greater time in sedentary behaviours and low levels of physical 

activity, although the relationship with the latter behaviour is mixed (Drenowatz et 

al. 2010; Griffiths et al., 2013). Nonetheless, determining the relationship between 

these health behaviours and wellbeing will inform the type of intervention to 

promote healthy lifestyle behaviours and wellbeing in children from 

socioeconomically deprived areas.  

The literature review (Chapter 2) covers the topics mentioned here in further 

detail, leading to a rationale and aims and objectives for the studies undertaken. 
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Literature Review 
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2.1 Introduction to the Literature Review  

 

This chapter critically reviews the literature concerning physical activity, 

sedentary behaviour and wellbeing of children. Definitions, prevalence rates, 

measurement and correlates of each of the terms are discussed.  Following a 

discussion on the importance of wellbeing to children, a section detailing the 

influence of socioeconomic status on each variable is provided. The relationships 

between children’s physical activity, sedentary behaviour and wellbeing will be 

described followed by an investigation into the best setting and strategies for 

implementing behaviour change interventions, as found by experimental 

investigation, to increase children’s physical activity. Finally, a rationale is provided 

for the research conducted in Chapters 4,5,6 and 7 with the aims and objectives 

being outlined.  

2.1.1 Health and Wellbeing 

The World Health Organisation defines health as a state of complete physical, 

mental and social wellbeing and not merely the absence of disease or infirmity 

(WHO, 1946). By encompassing physical, mental and social components, the 

definition indicates health as a holistic concept. Despite the broad definition of 

health, governments invest in the treatment of illness with more recent investment 

including the prevention of illnesses (WHO, 2011). However, governments are 

investing more on the prevention and treatment of physical health disorders more 

than the mental health services needed to support the promotion of wellbeing (WHO, 

2011). A report on mental health promotion and mental disorder prevention in 

European member states by the European Commission highlighted that, for many of 

the 30 countries examined, only a small proportion of the health budget was spent on 
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mental health (Jané-Llopis & Anderson, 2006). The lack of funding towards mental 

health was reported to be the main obstacle to mental health promotion. Yet the 

consequences of mental health problems and reduced wellbeing, described below, 

highlight the need for further investment into mental health and wellbeing 

promotion, prevention, treatment and research.  

Previously, a person’s mental health and wellbeing was indicated by whether 

they had a mental health problem or not (Keyes, 2005). Symptoms of mental health 

problems include depression, anxiety and stress with depression being the most 

common illness and can range from short-term daily worries to serious long-term 

conditions (Friedli, 2009). Across the world millions of people experience mental 

health problems and the WHO estimates that one in four people experience negative 

mental health at some stage in their life (WHO, 2011).  Furthermore, the WHO 

suggests that approximately 20% of children and adolescents experience a mental 

health problem (Belfer, 2008).  The consequences of low levels of wellbeing are far 

reaching, including lower academic achievement and increased likelihood of 

involvement in risky behaviour and social isolation (Friedli, 2009; Rees, Bradshaw, 

Goswami & Keung, 2010). Indeed, recent results in England from The Good 

Childhood Report found that children with low levels of wellbeing are several times 

more likely to experience bullying, family and peer conflict than children with high 

wellbeing (Rees et al., 2013). Furthermore, mental health problems in childhood can 

lead to serious mental health problems in adulthood (Friedli, 2009) and if left 

untreated can cause premature mortality (Keyes, 2005). The economic consequences 

of poor mental health are considerable with a cost of more than €118 billion reported 

for 28 European countries in the Organisation for Economic Cooperation and 

Development (OECD) (Sobocki, Jönsson, Angst & Rehnberg, 2006). In 2010, the 
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cost of mental illness in Northern Ireland was estimated at £2.8 billion which is 

approximately 25% higher than England or Scotland (Cyhlarova, McCulloch, 

McGuffin & Wykes, 2010). Therefore, further investment in the prevention and 

treatment of psychological health will benefit the economic cost of poor mental 

health (O’Shea & Kennelly, 2008) as well as the mental and social health of both the 

child and society at large.  

One method of preventing mental health problems is the promotion of 

positive wellbeing (Friedli, 2009). The definition of health indicates that being 

disease-free does not indicate good health and that the presence of positive wellbeing 

is also necessary (Keyes, 2005). Evidence from a longitudinal study with adults from 

Britain has shown that the absence of negative symptoms of wellbeing does not 

equate to the presence of positive wellbeing (Huppert & Whittington, 2003). In 

addition, the presence of perceived happiness has been found to be associated with 

better physical health, longevity and protection from becoming ill in adults, with the 

effect of happiness on longevity comparable to that of not smoking (Veenhoven, 

2008). In youth, the presence of positive wellbeing is associated with improved 

social relationships, higher educational attainment and increased likelihood of 

engagement in healthier lifestyles (WHO, 2004; Rees et al., 2010). Furthermore, 

positive wellbeing has demonstrated to act as a buffer against psychological 

disorders such as depression, thereby reducing the likelihood of mental health 

problems and social problems (Park, 2004). The influential role positive wellbeing 

has on the lives of children indicate that positive wellbeing is more than the absence 

of negative symptoms (Ben-Arieh, 2005) and investing in the promotion of positive 

wellbeing of children is as important as investing in their physical health. 

It is recognised that governments measure their countries progress via the 
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Gross Domestic Product (GDP), an indicator of economic growth. However, GDP 

does not reflect the wellbeing of the people, a conclusion found by the Canadian 

Government who compared the quality of life of its people with the GDP and found 

that from 1994 to 2008, the GDP grew by 31% but wellbeing increased by only 11% 

(Scott, 2010). In 2010, the UK Government ratified the measurement of perceived 

wellbeing as a marker of health of the nation, believing that it will provide a better 

indication of how well the nation is doing (Cameron, 2010). This shows that the 

benefits of positive wellbeing to individuals, communities and society are now 

recognised and are taken into consideration at a government level.   

2.1.2 Defining Children’s Wellbeing 

A review of child wellbeing studies highlighted several definitions of child 

wellbeing (Pollard & Lee, 2003). Among the definitions is Diener’s (1984) 

conceptualisation of subjective wellbeing. Diener views wellbeing as 

multidimensional with three major indicators; positive and negative affect, and 

satisfaction with life. Huppert, Baylis and Keverne (2004, p. 1331) describe 

wellbeing as ‘a positive and sustainable state that allows individuals, groups or 

nations to thrive and flourish’, which is similar to Aked, Steuer, Lawlor and Spratt 

(2009, p. 11) who define children’s wellbeing as a dynamic process ‘where positive 

experiences (‘feeling good’) and outcomes (‘doing well’) arise through the interplay 

between children’s external circumstances, their inner resources, and their 

capabilities and interactions with the world around them’. In addition, Ryff (1989) 

suggested that psychological wellbeing incorporates self-acceptance, autonomy, 

personal growth, environmental mastery, positive relations with others and purpose 

in life.  

Each definition encompasses psychological, physical and social states which 
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include positive indicators of wellbeing. Similarly, children’s wellbeing, when 

defined in relation to quality of life (QoL) or health-related quality of life (HRQoL), 

refers to all aspects of a person’s wellbeing, i.e., psychological, physical and social 

wellbeing (Harding, 2001). 

Although there is no single definition of wellbeing, these definitions indicate 

that wellbeing is subjective and multidimensional encompassing psychological, 

physical and social states that incorporate both negative and positive indicators of 

wellbeing. Therefore it is important to reflect this complex view of wellbeing in its 

measurement to ensure that it has been accurately captured. 

2.1.3 Prevalence of Wellbeing 

The broad impact wellbeing has on children’s lives had led to a surge of 

interest among researchers investigating the prevalence and consequences of 

wellbeing in children (deChavez, Backett-Milburn, Parry & Platt, 2005). Population-

based wellbeing surveys have been conducted making it possible to compare 

wellbeing between countries. One such report, comparing the health and wellbeing 

of children in European and North American countries that make up the OECD, 

ranked the subjective wellbeing of children from the United Kingdom (UK) in 14
th

 

position out of 29 (United Nations International Children's Emergency Fund 

[UNICEF], 2013). In their study, subjective wellbeing is the combination of the 

components life satisfaction, relationships, subjective education and health 

(UNICEF, 2013). This is an improvement on the previous report which found that 

children’s subjective wellbeing in the UK was in the bottom third of the rankings 

(21
st  

position)(UNICEF, 2007) while the index of Child Wellbeing in Europe also 

ranked the UK 21
st
 out of 28 countries for subjective wellbeing (Bradshaw & 

Richardson, 2009). Despite the apparent upward trend there remains potential for 
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children in the UK to improve their levels of wellbeing further in comparison with 

other developed countries. 

On a national level, survey trends in children’s wellbeing in England show 

the happiness of 11-15 year olds has increased from 1994 to 2008 (Bradshaw & 

Keung, 2011). Similar findings were indicated in the International Health Behaviour 

of School-Aged Children (HBSC) survey of children aged 11, 13 and 15 years old 

which is a cross-sectional study conducted every four years (Currie et al., 2012). 

Children in the UK have shown increases in life satisfaction, subjective health, 

enjoying school and having helpful and kind classmates from the 2005/2006 survey 

to the current 2009/2010 survey (Currie et al, 2012). 

The Good Childhood Report has reported that four-fifths of children aged 8 

to 15 years in the UK are thriving, that is they are satisfied with their lives and 

finding their lives worthwhile (Rees et al., 2013). However, 10%, or half a million, 

of children scored below the mid-point for life satisfaction, hence reporting low 

levels of wellbeing (Rees et al., 2013). Those children were more likely to 

experience poor relations with family and friends and bullying (Rees et al., 2013). 

Furthermore, data between 2009 and 2011 indicates that children’s life satisfaction 

have stopped improving; this has been linked to an increase in unemployment since 

2009 (Rees et al., 2013). Taking into consideration the positive effects of wellbeing 

on children’s lives, it is necessary to find ways to improve the wellbeing of children.  

2.1.4 Measurement of Wellbeing 

There are numerous measures of wellbeing available. Traditionally 

population-based indicators of children’s wellbeing assessed wellbeing via objectives 

measures, such as access to school, household income, educational achievement, 

unemployment status or whether they were living in poverty or not (Keyes, 2006). 
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For example, the objective measures of wellbeing; unemployment status and whether 

they were living in poverty or not, were included in the UNICEF (2007) study of 

child wellbeing in OECD countries. These are considered valid indicators of whether 

a child is going to develop to their true potential (Lundqvist, 2011). However, 

researchers recognised that the use of objective standards to measure children’s 

wellbeing were not always the most accurate as they did not reflect how the 

individual thought or felt about his/her own life, or their subjective wellbeing 

(Diener, 1984). A person’s evaluation of his or her own life is recognised as an 

essential component of monitoring wellbeing and health (Diener, Sapyta & Suh, 

1998). Subjective measures of wellbeing are now included in international 

organisations measures of wellbeing, such as the Health Behaviours in School-aged 

Children (HBSC) study, a World Health Organisation cross-national study on boys 

and girls health and wellbeing, social environments and health behaviours at ages 11, 

13 and 15 years (Currie et al., 2012), and UNICEF (2013) who have published a 

report comparing the subjective wellbeing of children in OECD countries in addition 

to a second report comparing the objective measures of wellbeing. 

Traditionally, the psychological wellbeing of children was predominantly 

measured by the presence or absence of psychological disorders or symptoms, such 

as depression, anxiety or low self-esteem (Pollard & Lee, 2003; Biddle & Asare, 

2011). Some examples include the Children’s Depression Inventory (CDI) (Kovacs 

& Beck, 1977) and The State-Trait Anxiety Inventory for Children (Speilberger, 

Edwards, Lushene, Montuori, & Platzek, 1973) along with many others (for a list see 

Williams, 2008). However, as positive wellbeing is more than the absence of 

negative symptoms, it follows that measuring positive indicators as well as negative 

indicators of wellbeing can provide a more comprehensive reflection of the 
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individual’s subjective wellbeing (Keyes, 2005). This has led to the inclusion of 

positive measures of wellbeing, such as happiness and satisfaction with life, in 

research with children (Ben-Arieh, 2005). An example of a questionnaire that 

measures positive subjective wellbeing of a child is the Satisfaction with Life Cantril 

Ladder indicator used in the Health Behaviour in School-aged Children (HBSC) 

study across 39 countries worldwide (Currie et al., 2012). Children were asked to 

indicate between 0 and 10 how satisfied they are with their lives at that moment in 

time, with 10 indicating the best life. The UNICEF report comparing the health and 

wellbeing of children in OECD countries included questions on positive subjective 

wellbeing such as life satisfaction (UNICEF, 2013). Questionnaires of children’s 

HRQoL sometimes incorporate positive and negative aspects of psychological 

wellbeing. Examples of these questionnaires include the Child Health and Illness 

Profile – Child Edition (Riley et al., 2004), the Child Health questionnaire 

(Landgraf, Abetz, & Ware, 1996), and the KIDSCREEN-52 questionnaire (Ravens-

Sieberer et al., 2005). These multidimensional measures include dimensions such as 

school environment, relations with parents, emotion, social support and physical 

wellbeing. Dimensions such as moods and emotions, anxiety and depression 

measure negative aspects of wellbeing while questions on life satisfaction, happiness 

and positive affect consider positive wellbeing. 

The increased focus on positive wellbeing of individuals, has led to the 

hedonic and eudaimonic perspectives emerging (Ryan & Deci, 2001). The hedonic 

perspective refers to the concept of subjective wellbeing, defined as the positive and 

negative affect and evaluation of one’s life (Diener, Suh, Lucas & Smith, 1999). A 

person feels happiness if they experience positive affect alongside the absence of 

negative affect while life satisfaction refers to personal judgments of one’s life either 
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in general and/or within particular domains (Diener et al., 1999). The eudaimonic 

perspective is based on the psychological aspects of positive functioning and 

development, or psychological wellbeing (Ryff & Keyes, 1995). A concept of 

psychological wellbeing from a eudaimonic perspective proposed by Ryff (1989) 

suggests that the structure of psychological wellbeing is made up of six dimensions; 

self-acceptance, autonomy, environmental mastery, personal growth, positive 

relations with others and purpose in life. The growth and development of the 

aforementioned dimensions in the face of adversity are important for good 

psychological wellbeing (Ryff & Keyes, 1995). Although the hedonic and 

eudaimonic perspective considers wellbeing differently, both perspectives consider 

wellbeing across multiple dimensions and it is likely that one perspective can affect 

the other. Therefore the measurement of children’s wellbeing may consider including 

aspects of both the hedonic and eudaimonic perspectives (Ryan & Deci, 2001). 

The United Nations Convention on the Rights of the Child (CRC), adopted in 

1989, declared in article 12 that children have a right to express their views on issues 

that affect them and that these views should be respectfully considered (United 

Nations, 1989). Since the CRC there has been an increased interest in children’s 

wellbeing across many disciplines and countries (Pollard & Lee, 2003). The rights of 

children to express how they perceive their wellbeing have been debated (Ben-Arieh, 

2005). It has been argued that engaging children to define what wellbeing means to 

them is important as they have a right to express their views, as outlined by the CRC, 

but it will also provide a more accurate and meaningful measure of children’s 

wellbeing (Ben-Arieh, 2005). Research into children’s wellbeing has used 

questionnaires where the concept of wellbeing was from an adult’s perspective (Ben-

Arieh, 2005). Yet, studies found have shown children are both able and willing to 
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reflect on their wellbeing and articulate concepts which are relevant to dimensions of 

wellbeing that are important to them (Fattore, Mason & Watson, 2007). A 

participatory method with children aged 8 to 12 years in Ireland taking photographs 

highlighted both similarities and differences in children’s and adult’s views of child 

wellbeing (Sixsmith, Nic Gabhainn, Fleming & O’Higgins, 2007). This 

demonstrated that children have their own view of their wellbeing which differs from 

the adult’s viewpoint. Therefore considering children’s subjective perceptions of 

their world and experiences is necessary for deciding what dimensions to include 

when developing and assessing a child’s wellbeing (Ben-Arieh, 2005).  

As part of the UK government’s strategy to measure the wellbeing of 

children, the child’s perspective was taken into consideration in developing the 

measure via open-ended questions in a survey asking what they felt contributed to 

and hindered their wellbeing (Rees et al., 2013). Approximately 8000 young people 

aged 14 to 16 years completed the survey in 2005 and consultation via focus groups 

with younger children aged 8-9 years was conducted in 2010 (Rees et al., 2013). 

Findings include family and friend relationships, autonomy, material deprivation, 

health, school and appearance are considered important aspects of a child’s 

wellbeing. Furthermore, a European wide study developed a health-related quality of 

life inventory which measures the subjective wellbeing of children aged 8-18 years 

using focus groups with the children to determine what dimensions were relevant to 

children’s wellbeing (Ravens-Sieberer et al., 2005). The dimensions; physical 

wellbeing, moods and emotions, psychological wellbeing, autonomy, self-perception, 

financial resources, family and peer relations, school environment and bullying were 

found to be relevant to children’s perceptions of their wellbeing (Ravens-Sieberer et 

al., 2008). In Australia, qualitative research with 126 children aged 8-15 years was 
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conducted to determine what aspects of wellbeing were considered important by the 

children (Fattore et al., 2007). A positive sense of self, feelings of happiness and 

sadness, having money for material things, having a safe home and environment, 

feeling safe, and autonomy were what they considered important for their wellbeing 

(Fattore et al., 2007). These studies indicate that children can reflect on what 

wellbeing means to them; which is a multidimensional concept which includes both 

positive and negative aspects of wellbeing, supporting the definition proposed by 

Diener (1984). Furthermore, using a measure of wellbeing developed from a child’s 

perspective may provide a more meaningful assessment of wellbeing. 

2.1.5 Correlates of Wellbeing 

Children’s wellbeing is complex and multidimensional, so it is unsurprising 

that it can be influenced by a range of factors (Rees et al., 2013).  The quality of 

children’s relationships with family and friends has been consistently recognised as 

an important aspect of children’s wellbeing (Goswami, 2012). A study of 4673 

children in England found that positive relationships with family and friends 

appeared to increase the child’s wellbeing while negative relations with friends, 

being bullied and being treated unfairly by adults showed a decrease in wellbeing 

(Goswami, 2012). Furthermore, the Children’s Society report found that those 

children with low wellbeing were three times more likely to feel they do not have 

enough friends and eight times more likely to feel that their families do not get along 

(Rees et al., 2013). A longitudinal study supports some of these findings by showing 

that positive family relationships are associated with increased wellbeing of children 

(Gutman, Brown, Akerman & Obolenskaya, 2010).  

Data from over 200,000 children aged between 11and 15 years across 39 

countries showed that children from low SES families were associated with having 
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lower levels of wellbeing than those from affluent families (Currie et al., 2012). 

More recently household income was shown to be positively associated with child 

wellbeing (Rees et al., 2013). Furthermore, Rees and colleagues took a child-centred 

approach to poverty and found that material deprivation was associated with child 

wellbeing (Rees et al., 2013). The items on the material deprivation measure 

included; money to spend or save, somewhere safe in the neighbourhood to play, a 

family car for transport when you need it, family trips or holidays, brand name 

trainers and clothes that “fit in” with peers, a personal music player and a TV (Rees, 

et al., 2013). Children who were deprived of five or more of the material items 

reported being unhappier and having lower levels of overall wellbeing than those 

who were not lacking these items, and were more likely to have lower self-esteem, 

negative relations with friends and experience bullying (Rees, et a., 2013).  

 Autonomy has also been found to be strongly related to children’s wellbeing. 

Comments from focus groups with children aged 8-10 years  and an open-ended 

survey with young people aged 14-16 years highlighted that being able to choose 

what to do during their free time, what clothes to wear and what lessons to take in 

school were important to a child’s happiness (Rees et al., 2013). Educational 

attainment has also been shown to be associated with higher levels of wellbeing in 

children (Gutman & Fernstein, 2008) with longitudinal data indicating that 

educational attainment in primary school predicts wellbeing in adolescence (Gutman 

et al., 2010).  

Children who are overweight or obese are more likely to have reduced 

quality of life than children of normal weight, particularly their self-perception and 

physical wellbeing (Ottova, Erhart, Rajmil, Dettenborn-Betz & Ravens-Sieberer, 

2012). Furthermore, it has been shown that wellbeing of children decreases as they 
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get older; between the ages of 8 and 15 years child wellbeing declines significantly, 

particularly in the areas of the child’s life that reflects: school, money/possessions, 

appearance and hopes for the future (Rees et al., 2013) and children’s life satisfaction 

at age 15 is less than that of children aged 11 years (Currie et al., 2012). However the 

decrease appears to stop at 16 years of age (Rees et al., 2013). At a younger age, girls 

tend to report higher wellbeing than boys, however, this trend reverses during 

adolescence with girls reporting lower life satisfaction than boys (Currie et al., 

2012). 

Almost 1500 children aged 10 to 15 years completed a survey and engaged in 

focus groups in England to identify what factors influence a child’s wellbeing (Rees 

et al., 2013). The authors reported that spending time with family or friends, keep 

learning (in and outside of school), taking notice (paying attention to feelings and 

surroundings) and being active (physical activity) were predictors of children’s 

wellbeing (Rees et al., 2013).  Lifestyle behaviours, such as physical activity, have 

been found to be associated with happiness and wellbeing in children (Holder, 

Coleman & Sehn, 2009; Biddle & Asare, 2011). Participation in physical activity is 

associated with increased self-esteem, quality of life, and reduced depression and 

anxiety (Biddle & Asare, 2011; Breslin et al., 2012). Conversely, sedentary screen 

time (or time spent watching television, playing computer games and other electronic 

media) have shown negative associations with children’s happiness and wellbeing 

(Holder et al., 2009; Biddle & Asare, 2011; Page et al., 2010).  

From the above it is clear that wellbeing is influenced by many factors. As it 

is not possible to research all the factors, the thesis focused on the lifestyle factors; 

physical activity and sedentary behaviour. These health behaviours were chosen for 

several reasons. Less research has been conducted in children than adults looking at 
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the relationship between physical activity, sedentary behaviour and wellbeing 

(Whitelaw, Teuton, Swift & Scobie, 2010). Although, as previously mentioned, 

leading a physically active lifestyle has been shown to be beneficial to children’s 

wellbeing (Larun et al., 2006; Ekeland et al., 2005; Biddle & Asare, 2011), the effect 

sizes for studies with children were small (Larun et al., 2006; Biddle & Asare, 2011). 

Measurement inconsistencies of physical activity (Biddle & Asare, 2011) and 

wellbeing (Pollard & Lee, 2003) are possible reasons why this is so. Therefore, 

research addressing the measurement limitations of previous studies is warranted to 

establish a more accurate understanding of the relationship between physical activity, 

sedentary behaviour and wellbeing in children. The following sections in this chapter 

will discuss physical activity and sedentary behaviour and their prevalence, 

measurement and correlates while their associations with wellbeing in children will 

be described in Section 2.4. 

2.2 Physical Activity and Sedentary Behaviour 

2.2.1 Definitions of Physical Activity and Sedentary Behaviour 

Physical activity is defined as any bodily movement produced by skeletal 

muscles that result in energy expenditure (Caspersen, Powell & Christenson, 1985). 

This broad definition covers a range of different physical activities that encompass 

non-sporting as well as sporting activities (Caspersen et al., 1985). Sporting 

activities are planned and structured events aimed at improving skills and physical 

fitness, while non-sporting events include informal playtime, cleaning, other 

household activities and transport (i.e. walking to school) (Fox, 2004).   

Physical activity intensities are light, moderate and vigorous, which together 

with frequency and duration incorporate the total volume of activity (Corder, 

Ekelund, Steele, Wareham, & Brage, 2008). Light activity involves activities that 
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require little energy expenditure, approximately 1.6 – 2.9 metabolic equivalent units 

(METS), such as slow walking and washing dishes (Pate, O’Neill & Lobelo, 2008). 

Moderate activity refers to movements that cause hard breathing, such as jogging 

and brisk walking. Vigorous activity involves movements that cause extreme 

tiredness such as running (Ainsworth et al., 2000).  

Sedentary behaviour, is defined as being in a sitting or lying posture while 

awake with an energy-expenditure of 1.0 to 1.5 METS (Pate et al., 2008; Tremblay, 

Colley, Saunders, Healy & Owen, 2010). It is distinct from light physical activity 

based on lower METS and involves sitting or lying down. Sedentary behaviour 

corresponds to activities undertaken while sitting, such as watching television (TV), 

DVDs, playing computer games, writing or reading. 

Previously it was believed that sedentary behaviour was simply the absence 

of moderate-to-vigorous physical activity (MVPA) (Mutz, Roberts & Vuuren, 1993). 

However, a meta-analysis of 33 studies suggests a small to zero association between 

physical activity and TV viewing (Marshall, Biddle, Gorely, Cameron & Murdey, 

2004) with a similar association found for subsequent studies (Laurson, Eisenmann 

& Moore, 2008; Hager, 2006; van der Horst, Paw, Twisk & Van Mechelen, 2007). 

This suggests that physical activity and sedentary behaviour can co-exist, for 

example, a child can be highly active as well as perform high levels of sedentary 

behaviour. A more recent meta-analysis reported similar negative associations 

between physical activity and sedentary behaviour in studies with smaller sample 

sizes, utilised objective measures of physical activity and reported higher 

methodological quality (Pearson, Braithwaite, Biddle, van Sluijs & Atkin, 2014). 

However all the effect sizes were small and the authors also concluded that the two 

behaviours can co-exist (Pearson et al., 2014). Supporting this view a cross-national 
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study that included 39 countries found that spending more than 2 hours daily in 

screen-based sedentary behaviours was not consistently associated with reduced 

physical activity (Melkevik, Torsheim, Iannotti & Wold, 2010). Also, it is possible 

for children to meet the physical activity guidelines of 60 minutes of moderate to 

vigorous intensity physical activity a day and also be highly sedentary (Tremblay et 

al., 2011). Taken collectively the above studies suggest that there is time available to 

engage in both active and sedentary behaviours during the day, indicating that they 

can co-exist (Biddle, Gorely & Marshall, 2009). Biddle and colleagues (2009) argue 

that physical activity and sedentary behaviour are separate constructs therefore 

should be treated as such. This view has implications for the relationship between 

these behaviours and children’s health and wellbeing, suggesting that the relationship 

between each behaviour and children’s health and wellbeing be assessed separately. 

2.2.2 Physical Activity and Sedentary Behaviour Guidelines 

The World Health Organisation (2011) has classified insufficient physical 

activity as the fourth leading risk factor for mortality from non-communicable 

disease, i.e., diabetes, heart disease and cancer, causing 3.2 million or 5.5% of all 

deaths. Scientific evidence based on cross sectional, retrospective, prospective 

randomised controlled trials and quasi controlled experimental research designs has 

shown that low levels of physical activity have a negative association with the 

physical and psychological health of adults (Fox, Stathi, McKenna & Davis, 2007; 

Paluska & Schwenk, 2000) and children (Biddle & Asare, 2011; Mountjoy et al., 

2011; Ekeland et al., 2005).  A recent review of reviews has shown small-to-

moderate effects of physical activity for increasing self-esteem and reducing 

depression and anxiety in children (Biddle & Asare, 2011). Conversely, emerging 

research of sedentary behaviour, primarily screen viewing, and wellbeing has 
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consistently shown negative associations with the wellbeing of adults (Teychenne, 

Ball & Salmon, 2010) and children (Biddle & Asare, 2011; Tremblay et al., 2011). 

Therefore, the promotion of physical activity is considered a public health priority 

and the UK physical activity guidelines were devised to promote the health benefits 

of being active (Department of Health, Physical Activity, Health Improvement and 

Protection, 2011). The guidelines stipulate that children should engage in at least 60 

minutes of moderate-to-vigorous physical activity (MVPA) a day whilst engaging in 

vigorous intensity activities at least 3 times per week. Furthermore, the report 

recommends that children should minimise the amount of time they spend being 

sedentary (sitting) (Department of Health, Physical Activity, Health Improvement 

and Protection, 2011).  

Children’s physical activity levels decline from age 9 to 15 years (Ortega et 

al., 2013; Nadar, Bradley, Houts, McRitchie & O’Brien, 2008). In addition children’s 

sedentary behaviour patterns may track into adulthood (Biddle, Pearson, Ross, & 

Braithwaite, 2010; Janz, Burns & Levy, 2005). Therefore, it is important to establish 

how active and sedentary children are for health benefits. 

2.2.3 Prevalence of Physical Activity 

Several cross sectional and intervention research studies have been conducted 

showing that children are not achieving the recommended physical activity 

guidelines for health. Researchers reported that only 5.1% for boys and 0.4% for 

girls (Riddoch et al., 2007), 8.6% of boys and 2.9% of girls aged 9 years in England 

(Basterfield et al., 2011) and 3% of boys and 2% of girls in England aged 6-7 years 

(Basterfield, Adamson, Parkinson, Maute, Li P-X and Reilley, 2008) are achieving 

the recommended guidelines, as measured by accelerometry. Data from five 

European countries of children aged 10-12 years found that only 4.6% of girls and 
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16.8% of boys met the MVPA guidelines for health (Verloigne et al., 2012). These 

results are in stark contrast to data from the European Youth Heart Study (EYHS) 

which reported that 97.6% of girls and 97.4% of boys aged 9 years reached the 

physical activity guidelines (Riddoch et al., 2004). Nonetheless the results of the 

majority of research not only highlights the low rates of physical activity in children, 

but also that boys are consistently more active than girls. 

In Northern Ireland, via self-report, 24% of 9-11 year olds were reaching the 

recommended levels of MVPA (Breslin et al., 2012). However the figure is 22% for 

children aged 8-9 years from low SES in Northern Ireland (Breslin et al., 2012). A 

recent population-based study measuring physical activity and sedentary behaviour 

of seven year old children compared rates, as measured by accelerometry, between 

countries in the UK (Griffiths et al., 2013). The percentage of children in Northern 

Ireland meeting the guidelines was the lowest in the UK, with 43.4% of children 

achieving the guidelines, while children in England (50.9%), Wales (51.7%) and 

Scotland (52.5%) were higher (Griffiths et al., 2013). 

The discrepancies in the percentages of children achieving the guidelines can 

be attributed to several factors. Firstly, measurement of physical activity levels of 

children collected up to the mid 1990’s used mainly self-report questionnaires, which 

are problematic because of the limited ability of children to recall their physical 

activity behaviour the previous week, and that they are likely to overestimate their 

activity levels (Sirard & Pate, 2001). Secondly, although recent objective physical 

activity measurement devices have been used in research, such as accelerometers, 

comparisons between studies is troublesome as different cut-points are used to 

identify MVPA (Mattocks, Tilling, Ness & Riddoch, 2008).  

Despite the variations in measurement of physical activity across studies, 
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there appears to be a consistent pattern that a large percentage of children are not 

physically active for health, boys are more active than girls and that children from 

low SES appear to have lower levels of physical activity than children from high 

SES (Riddoch et al., 2007; Breslin et al., 2012). 

2.2.4 Prevalence of Sedentary Behaviour 

The health risks of sedentary behaviour have led to the development of 

separate recommendations in the physical activity guidelines for children and youth 

(Tremblay et al., 2011; Department of Health, Physical Activity, Health 

Improvement and Protection, 2011). The UK recommends that children should 

minimise the time they spend sitting (Department of Health, Physical Activity, 

Health Improvement and Protection, 2011), while in Canada (Tremblay, et al., 2011), 

the USA (American Academy of Pediatrics, 2013) and Australia (Department of 

Health, 2014) the guidelines are more specific, recommending no more than two 

hours per day for screen entertainment, such as watching TV and playing computer 

games for children. Sedentary behaviour is often assessed by TV viewing as it is the 

most prevalent behaviour in young people (Marshall, Gorely & Biddle, 2006). 

Surveys of young people show they spend 1.8 –2.8 hours per day, depending on age 

and gender, watching TV (Marshall et al., 2006). Klitsie et al. (2013) showed that 

boys spend more time in screen-based behaviours than girls. Data from the 2012 

Health Survey for England show approximately 45% of boys and 46% of girls watch 

TV on weekdays for more than 3 hours (Scholes & Mindell, 2012). A study of 

51,922 children and young people in Canada found over 50% spent more than two 

hours per day in screen-based behaviours with the average daily screen time at 7.8 

hours (Leatherdale & Ahmed, 2011), Similarly, children in Canada and USA are 

spending  8.6 hours per day being sedentary (Colley et al., 2011; Matthews et al., 



 

25 

 

2008). This finding is consistent with data from five European countries showing 

children spend an estimated eight hours per day in sedentary pursuits, with boys 

spending more time being sedentary than girls (Verloigne et al., 2012). 

Total screen time and sedentary time have been reported to increase with age; 

a five year longitudinal study found self-reported screen time increased by 2.5 hours 

per week between 11-16 years with 5863 adolescents in Britain (Brodersen, Steptoe, 

Boniface & Wardle, 2007) while a five-year longitudinal study of children aged 12 

years at baseline found leisure-time computer use increased for boys by more than 

four hours per week. In the same study leisure-time computer use increased for both 

boys and girls aged 15 years by more than three hours per week from 1999 to 2004 

(Nelson, Neumark-Stzainer, Hannan, Sirard, & Story, 2006). Researchers have also 

shown that the sedentary time of children increases between the ages of 9 and 15 

years (Ortega et al., 2013; Mitchell, Pate, Beets & Nadar, 2013) by 2.45 hours per 

day (Ortega et al., 2013). A recent review of studies in children and adolescents 

determining longitudinal changes in objectively measured sedentary behaviour 

reported that sedentary behaviour increased with age with an increase of 30 minutes 

extra daily sedentary behaviour per year (Tanaka, Reilly & Huang, 2014).  These 

findings indicate that children become more sedentary as they get older, boys spend 

more time being sedentary than girls and that health promotion strategies aiming to 

reduce the time children spend being sedentary are necessary to help curb the high 

prevalence rates. 

2.2.5 Measurement of Physical Activity 

Children’s physical activity patterns are sporadic with varying levels of 

intensities occurring intermittently, which has posed researchers with a challenge 

when trying to measure accurately (Baquet, Stratton, van Praagh & Berthoin, 2007). 
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Researchers have called for reliable and practical measures of physical activity that 

can accurately capture the intensity, duration and frequency of activity (Boreham & 

Riddoch, 2001). Accurate measures will enable; precise identification of the levels of 

activity in children, help further understand the relationship between health and 

wellbeing related outcomes of physical activity, provide accurate information for the 

development and evaluation of physical activity interventions and enable direct 

comparisons between different interventions (Sirard & Pate, 2001). Self-report 

measures of physical activity have been widely used in children’s physical activity, 

including large population based samples, as it’s inexpensive, unobtrusive and easy 

to administer (Biddle et al., 2011). However, self-report measures cannot accurately 

assess the duration and intensity of activity or capture every bout of activity engaged 

in, which can lead to error and recall bias (Sirard & Pate, 2001). The inaccuracy is 

because children are likely to have difficulty recalling their physical activity from the 

previous week due to a less developed cognitive ability than adults (Chinapaw , 

Mokkink, van Poppel, van Mechelen, & Terwee, 2010) and the sporadic intermittent 

nature of children’s physical activity (Baquet, et al., 2007). The validity and 

reliability of the subjective measure are also called into question as the measure is 

susceptible to social desirability effects (Livingstone, Robson, Wallace & McKinley, 

2003). Furthermore, if proxy measures are used, such as parents or teachers 

providing the information, this leads to problems with the validity of the measure as 

they see the children at certain times and not for all of the day (Sirard & Pate, 2001). 

To overcome the problems of self-report, objective measurements have been 

used in research with children (Welk, Corbin & Dale, 2000). The most common 

objective physical activity measures are pedometers and accelerometers. Both 

devices are light weight and easy-to-use, however, pedometers are considered to be 
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less precise than accelerometers as they provide step count information but cannot 

provide data on the frequency or intensity of activity (Loprinzi & Cardinal, 2011).  

Accelerometers are the most widely used objective measure of physical activity in 

children (Trost, McIver & Pate, 2005). Accelerometers are electro-mechanical 

devices that measure physical activity and sedentary behaviours by detecting 

changes in acceleration, storing them as activity counts, over a period of time or 

epoch. Using specialised software the counts are translated to different activity 

intensities using pre-determined published cut-points of accelerometer counts 

(Loprinzi & Cardinal, 2011). This enables time spent in sedentary, light, moderate 

and vigorous intensity activity to be calculated, enabling accurate measurement of 

the intermittent pattern of children’s activity (Loprinzi & Cardinal, 2011). 

Accelerometers are small, unobtrusive devices that can store high volumes of data 

and researchers have shown that accelerometers are valid measures of physical 

activity in children (De Vries, Bakker, Hopman-Rock, Hirasinga & van Mechelen, 

2006). However, as the monitor is mainly positioned at the hip, any movement of the 

legs, such as cycling, or the arms, such as lifting cannot be measured. 

Accelerometers cannot be worn during water-based activities or contact sports and 

are relatively expensive in comparison to self-report methods. A further downside is 

the low level of adherence of children wearing the accelerometer for between 3-

7days in order to get a representative pattern of their habitual activity levels 

(Mattocks et al., 2008). Finally, there are no set criteria for accelerometer usage in 

children’s physical activity research (Mattocks et al., 2008). Hence comparisons 

between studies is difficult, with the use of multiple cut-points, differing epoch 

lengths and the number of days and hours monitoring considered valid differing 

between studies (Mattocks et al., 2008). Despite these limitations, the accelerometer 
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remains the most precise measurement tool for children’s physical activity (Mattocks 

et al., 2008). 

2.2.6 Measurement of Sedentary Behaviour 

Similar to physical activity, sedentary behaviour can be measured using self- 

and proxy-report questionnaires and diaries or by objective measures of 

accelerometers and inclinometers (Atkin et al., 2012). Self- and proxy-report 

measures are used to estimate the types of sedentary activities engaged in and their 

duration. They are inexpensive and not burdensome to participants or researchers 

(Atkin et al., 2012). Although few studies report the validity and reliability of the 

self- and proxy-report measures used with children and adolescents, a systematic 

review suggests that the reliability and validity of these measures is generally 

acceptable (Lubans et al., 2011). Key limitations of using these measures include 

error in recalling behaviour and vulnerability to perceived social desirability (Atkin 

et al., 2012). The most common type of sedentary behaviour measured in research 

with children is TV viewing as it was found to be the most prevalent sedentary 

behaviour among young people (Biddle et al., 2009). However, measurement of one 

type of sedentary behaviour, that is TV viewing, may be problematic as it does not 

appear to represent overall sedentary behaviour (Biddle et al., 2009). Other sedentary 

behaviours are now also included in measures. 

Accelerometers, on the other hand, can measure the total volume of sedentary 

behaviour as well as the frequency and duration of sedentary bouts objectively 

(Lubans et al., 2011). Researchers have shown this tool to be a valid measure of 

sedentary behaviour in children (Lubans et al., 2011; Evenson, Catellier, Gill, 

Ondrak & McMurray, 2008). Accelerometers measure activity counts over a specific 

time period and, as with physical activity, a specific threshold categorises sedentary 
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behaviour from light, moderate and vigorous physical activity (Lubans et al., 2011). 

Although there is some variety in the cut-points for sedentary behaviour, the 

threshold of 0-100 counts per minute (cpm) has been adopted in many studies with 

children because it has been classified as being appropriate for measuring sedentary 

time in children (Trost, Loprinzi, Moore & Pfeiffer, 2011). However, a shortcoming 

is that accelerometers cannot distinguish between sitting and standing behaviours 

(Atkin et al., 2012). A newer model of accelerometers (GT3X) includes an 

inclinometer, which can determine if a person is lying down, standing or sitting 

(Atkin et al., 2012) but the validity of this function has been questioned (McMahon, 

Brychta & Chen, 2010). Another limitation is that accelerometers and inclinometers 

cannot identify each type of sedentary behaviour that the participant has engaged in 

(e.g., TV viewing or sitting at a computer)(Atkin et al., 2012). Taking into 

consideration the pros and cons of objective and subjective methods, researchers 

have recommended the use of both methods when measuring sedentary behaviour 

(Lubans et al., 2011). 

2.2.7 Correlates of Physical Activity and Sedentary Behaviours 

Identifying the key influences of physical activity and sedentary behaviours 

of pre-adolescent children is important as children learn to make choices and develop 

interests during this time which may influence their patterns of physical activity and 

sedentary screen-viewing (Janz et al., 2005). It is widely accepted that research on 

the correlates of physical activity and sedentary behaviour should be conducted 

separately as they may be different for each behaviour (King et al., 2010). SES is a 

potential correlate of both physical activity and sedentary behaviour, but to avoid 

repetition they will be discussed in the next section, which, more aptly, discusses 

SES in detail. 
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2.2.8 Correlates of Physical Activity 

The correlates of physical activity have been analysed across demographic/ 

biological, psychological, behaviour, social and environmental factors (Biddle, 

Atkin, Cavill & Foster, 2011). As previously mentioned, gender and age are 

predictive factors as boys are consistently more active than girls (Biddle et. al., 2011) 

and children’s physical activity levels decline as they get older (Basterfield et al., 

2011).  However, inconsistent relationships between several factors and children’s 

physical activity have been found in several review articles (Van der Horst et al., 

2007; Sallis, Prochaska & Taylor, 2000). These include body mass index or weight 

status where no evidence of a relationship has been reported (Van der Horst et al., 

2007; Sallis et al., 2000), yet a recent UK study with children aged seven years found 

that MVPA and total volume of physical activity were significantly lower in children 

who were overweight or obese (King et al., 2010). No association (Van der Horst et 

al., 2007) or an inconsistent relationship (Sallis et al., 2000) between ethnicity and a 

child’s physical activity has been reported. The psychological correlate of physical 

activity, self-efficacy has been consistently shown to be positively associated with 

children’s physical activity (Van der Horst et al., 2007; Craggs, Corder, van Sluijs & 

Griffin, 2011; Bauman et al., 2012; Uijtdewilligen et al., 2011). Furthermore, Sallis 

et al. (2000) reported that barriers to physical activity, access to facilities and 

preference for physical activity are important influences which were not found in 

Van der Horst et al. (2007). Equally Ferreira et al. (2007) and Sallis et al. (2000) 

reported that time spent outdoors was an important influence on physical activity in 

children and actively commuting to school was positively associated with physical 

activity (King et al., 2010). Seasonal variation has been shown to be influential for 

children aged seven years in England as physical activity levels were lower in 
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autumn, winter and spring than they were for summer time (King et al., 2010). 

The social variables of parent support and modelling are potential influences 

of physical activity participation.  Gustafson and Rhodes (2006) reported a strong 

association between parental involvement, encouragement and facilitation with 

children’s physical activity. Parent modelling, providing transport and 

encouragement were associated with children’s MVPA, overall physical activity and 

leisure-time physical activity in a systematic review (Edwardson & Gorely, 2010) 

while another review indicated a positive association with parental support with pre-

adolescent children (Van der Horst et al., 2007). However, Sallis et al. (2000) 

reported no social correlates of physical activity for pre-adolescent children and 

when physical activity was measured objectively, parental modelling was not a 

significant correlate (King et al., 2010). Clearly the positive effect of parental 

support or involvement in physical activity on children’s activity is not as obvious as 

would be anticipated (Biddle et al., 2011). 

2.2.9 Correlates of Sedentary Behaviour 

Parental screen time-viewing is considered an important predictor of child 

sedentary screen behaviours. A cross-sectional study of 6-8 year old children found 

that children were 7.8 times more likely to watch TV for more than 2 hours daily if 

their parents exceeded watching TV for 2 hours (Jago et al., 2013).  Findings from a 

systematic review reported that parental TV viewing was one of the correlates of 

screen-viewing in children at age 7 years (Hoyos Cillero & Jago, 2010). Furthermore 

an association has been found between screen-viewing and the presence of a TV in a 

child’s room in some studies (Jago et al., 2013) but not in all (Hoyos Cillero & Jago, 

2010). Children who were overweight or obese were found to spend more time 

watching TV than normal weight children (Peneau, Salanave, Rolland-Cachera, 
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Hercberg, & Castetbon, 2011) while children from lower SES have consistently 

shown to spend longer in screen time sedentary activities than children from higher 

SES (Hoyos Cillero & Jago, 2010; Peneau et al., 2011). However, two reviews of 

correlates of TV viewing reported that there was insufficient evidence to identify the 

correlates for young children (Uijtdewilligen et al., 2011; van der Horst et al., 2007).   

The correlates of objectively measured sedentary behaviours are less 

researched and understood. One study of 480 seven year old children found higher 

sedentary behaviour among children who were; girls, overweight and obese, had 

older mothers, did not actively commute to school, had low interest in active play 

and modelled parenting practices towards physical activity (King et al., 2010). 

Furthermore, sedentary behaviours were significantly higher in winter, autumn and 

spring in comparison to summer (King et al., 2010). However more longitudinal and 

experimental studies examining objectively measured sedentary behaviour are 

required to understand relationships with correlates.  

The small negative or absence of an association between sedentary behaviour 

and physical activity in children indicates that both these behaviours can co-exist 

(Biddle et al, 2009). It is also plausible that there are specific time periods during the 

day when physical activity and sedentary behaviours may compete for time (Pearson 

et al., 2014). Indeed, the relationship between physical activity and watching TV 

appears stronger when children have the opportunity to do either activity, particularly 

after school (Hager, 2006). This period may be critical in increasing time that 

children spend in activity while also reducing time in sedentary behaviour. During 

class time children do not have any choice in their activity and spend the majority of 

their day seated in class. A recent school-based physical activity intervention 

measured specific time periods during the day including school time, after school 
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and evening time (Breslin et al., 2012). Post-intervention measures reported that, 

despite a significant increase in physical activity for the intervention group, there 

was an increase in sedentary time after school between 15:00 and 18:00 and a 

simultaneous decrease in physical activity. Furthermore, there was no change in 

screen time behaviours post-intervention. This highlights that the after school period 

is when children appeared to have a choice between being physically active or being 

sedentary, i.e., screen time. Therefore, future interventions may look to target this 

time period to increase physical activity and decrease sedentary behaviours as it 

appears to be a period when children make decisions about what they will spend 

their post school time afternoons engaged in. 

2.3 The Influence of Socioeconomic Status on Wellbeing, Physical 

      Activity and Sedentary Behaviour in Children 

Socioeconomic status (SES), or a measure of a person’s economic and 

sociological position in relation to others, is determined by various indicators, the 

most common being family income, parental education, employment or area 

deprivation (Pulsford, Griew, Page, Cooper & Hillsdon, 2013).  

SES is an important determinant of health and is associated with a wide range 

of physical, psychological and social outcomes in children (Bradley & Corwyn, 

2002). Children growing up in families with a lower SES have increased relative  

risk of suffering from anxiety, depression, reduced health status and higher 

incidences of behavioural problems (Reiss, 2013). Indicators of SES by income, 

parent’s educational qualification and social class all reported a negative relationship 

with children’s mental health and wellbeing in the UK (Green, McGinnity, Meltzer, 

Ford & Goodman, 2005). The data of 11-15 year old children from the British 

Household Panel Survey (BHPS) indicated that those who were poor were more 
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likely to feel anxious, isolated, have a difficult home life, have negative attitudes 

towards school and engage in antisocial behaviour (Tomlinson, Walker & Williams, 

2008). Results of the Health Behaviour in School-aged- Children Survey with 

200,000 children aged 11, 13 and 15 in Europe and North America found that low 

SES was associated with low life satisfaction, poor general health perception and 

many subjective health complaints (Ravens-Sieberer et al., 2009) while a similar 

large scale study indicated that low SES was associated with a higher risk of mental 

health problems (Ravens-Sieberer et al., 2008), a finding which was also reported in 

a recent systematic review with children (Reiss, 2013). Furthermore, living in a 

family of low SES can have detrimental effects on a child’s success academically at 

school (McLoyd, 1998).  

Possible explanations for the negative impact that low SES has on children’s 

health and wellbeing are many. Children from low SES may have restricted access to 

resources for educational or social benefit or may be unable to get access to places 

deemed important by the child because of limited transport options or financial 

restrictions (Bradley & Corwyn, 2002). The disadvantaged areas that children live in 

may exhibit high rates of crime and violence, rendering it unsafe for children to 

socialise and play outside their own homes (Gidlow & Ellis, 2011; Davidson, Simen-

Kapeu & Veugelers, 2010). Parents of families in economic hardship may suffer 

from anxiety, stress and depression because of their economic situation and this is 

associated with similar symptoms in children and adolescents (Benner & Kim, 2012; 

Stevens, 2006). This in turn can lead parents to behave more aggressively and hostile 

towards their children which further reduces the children’s self-esteem, family 

support and increases overall family stress (Stevens, 2006; Bøe, Sivertsen, 

Heiervang, Goodman, Lundervold & Hysing, 2014; Bradley & Corwyn, 2002). 
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Taken collectively this evidence highlights the negative impact a low income 

background can have on the health and wellbeing of children. 

As the research outlined in this thesis is conducted on children from low SES 

in Northern Ireland (NI), it is relevant that the NI context as regards SES is 

described. NI is considered one of the most socially disadvantaged locations in 

Europe as, to date, 21% of the population are living in poverty (Joseph Rowntree 

Foundation [JRF], 2014), with the highest proportion of these people living in 

Belfast (JRF, 2014). In relation to the UK, Belfast was the fifth highest scoring local 

authority of deprivation, with an estimated 34% of children living in poverty (End 

Child Poverty, 2013). The prevalence of poor health behaviours and outcomes, i.e., 

prolonged time sedentary, overweight/obese, acute illness and injury, is greater 

among socioeconomically disadvantaged children (Pate, Mitchell, Byun & Dowda, 

2011; Chen, Martin & Matthews, 2006; Achat & Stubbs, 2014) of which there is a 

high percentage residing in Belfast, Northern Ireland.  

The effect of low SES on the physical activity levels of children show mixed 

findings. Some studies found an increased risk of lower levels of physical activity 

for this particular population (Drenowatz et al. 2010; Brodersen et al.,  2007; Currie 

et al., 2008) while other studies have reported no relationship between a child’s SES 

and their activity levels (Tandon et al., 2012; Griffiths et al., 2013; Riddoch et al., 

2007; King et al., 2010). Measurement inconsistencies may be responsible for the 

equivocal findings as different markers of SES are used to reflect the level of SES 

such as parent’s education or income (Biddle et al., 2011). It has been suggested that 

in order to get an accurate measure of SES, multiple indices of SES should be used, 

such as family income, parental education and area deprivation (Pulsford et al., 

2013). 
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 A further explanation could be the shortcomings in the measurement of 

physical activity. Reilly et al. (2008) suggested that studies that found a significant 

difference in physical activity between socioeconomic groups used self-report 

methods while studies using objective measures of physical activity, mainly 

accelerometers, found no significant difference. However, Drenowatz et al. (2010) 

used pedometers and accelerometers and reported that children from low SES 

exhibited significantly lower physical activity levels whilst also controlling for 

overweight and obesity, which is prevalent and can be a predictor of physical activity 

in children from low SES. According to Drenowatz et al. (2010) the equivocal results 

may be due to previous researchers not controlling for overweight and obesity. 

Therefore, further research, controlling for children’s body mass, may provide clarity 

on the relationship between physical activity and low SES.    

Children’s sedentary behaviour has been shown to have a negative 

relationship with wellbeing (Tremblay et al., 2011). The most common sedentary 

behaviour measured in research with youth is behaviours spent in screen 

entertainment in their leisure time, such as watching TV. Trends in research have 

consistently shown that children from low SES tend to spend more time in screen-

based sedentary behaviours (measured subjectively) (Pate et al., 2011; Gorely, 

Marshall & Biddle, 2004; Salmon, Timperio, Telford, Carver & Crawford, 2005; 

Fairclough, Boddy, Hackett & Stratton, 2009).  When measured objectively, using an 

accelerometer, one study reported that the sedentary time of children from lower SES 

was greater than 9 hours a day (King et al., 2010), while another study found higher 

SES was associated with greater sedentary time with data from two European 

countries (van Sluijs, Page, Ommundsen & Griffin, 2010). It is possible that children 

from low SES spend more time in sedentary screen behaviours as opposed to other 
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sedentary behaviours than children from higher SES (Pate et al., 2011). A 

longitudinal study found that the amount of time children spent watching TV when 

in pre-school was positively related to how long they spent watching TV five years 

later, indicating that screen time habits are formed when children are young and this 

trend continues as they get older (Lee, Bartolic & Vandewater, 2009). Therefore, as 

children living in disadvantaged areas are more likely to engage in prolonged time in 

sedentary behaviours, it is necessary to determine the effects of this behaviour on 

their wellbeing.  

Children from lower socioeconomic groups are at increased risk of being 

overweight or obese in comparison to other groups (Stamatakis, Primatesta, Chinn, 

Rona & Falascheti, 2005; Currie et al., 2012), which is further highlighted by the 

reported association between school-level deprivation and body mass index (BMI) 

(Townsend, Rutter, & Foster, 2012). Children who are overweight or obese have 

reported lower scores for physical and psychosocial quality of life (Shoup, Gattshall, 

Dandamudi & Estabrooks, 2008) and self-perceptions of social acceptance and 

physical appearance (Ottova et al., 2012) yet reported inconsistent associations for 

self-esteem, psychological wellbeing or relations with parents and others (Flodmark, 

2005; Wardle & Cooke, 2005). In addition, overweight or obese children spend more 

time watching TV than healthy weight children (Peneau et al., 2011). With children’s 

body mass potentially confounding the relationship between physical activity, 

sedentary behaviour and wellbeing in children from low SES, there is a need to 

account for body mass within the studies of this thesis. 

2.4 Physical Activity, Sedentary Behaviour and Wellbeing in 

      Children 

A physically active lifestyle has been shown to be associated with fewer 
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symptoms of depression, anxiety (Craft & Landers, 1998; Paluska & Schwenk, 

2000), greater self-esteem (Biddle, Fox, & Boutcher, 2000) and health-related 

quality of life in adults (Bize, Johnson & Plotnikoff, 2007). Furthermore, sedentary 

behaviour is associated with reduced levels of wellbeing in adults (Teychenne et al., 

2010). However, the number of studies that have been conducted assessing physical 

activity, sedentary behaviour and wellbeing in children is considerably less than 

those conducted with adults (Biddle & Asare, 2011; Whitelaw et al., 2010).  

Physical activity has been found to be associated with reduced anxiety and 

depression and improved self-esteem and physical self-worth in children (Parfitt & 

Eston, 2005; Tomson, Pangrazi, Friedman & Hutchinson, 2003; Cheung, Mak & 

Chan, 2008; Parfitt, Pavey & Rowlands, 2009; Biddle & Asare, 2011). A study of 8-

12 year olds showed that children who were inactive had a 2.8 to 3.4 times higher 

relative risk of depressive symptoms than those who were active (Tomson et al., 

2003) and a change in physical activity was inversely associated with a change in 

depressive symptoms in children aged 11-12 (Motl, Birnbaum, Kubik & Dishman, 

2004). Conversely, children who reported high levels of physical activity scored 

higher in global self-esteem (Parfitt & Eston, 2005; Breslin et al., 2012), vigour and 

physical self-worth (Cheung et al., 2008; Raustorp, Stahle, Gudasic, Kinnunen & 

Mattsson, 2005) while active children were more likely to have a better quality of 

life than inactive children (Chen et al., 2005; Sanchez-Lopez et al., 2009). Studies 

that analysed different dimensions of HRQoL/QoL with physical activity, found that 

physical activity was positively related to different dimensions such as; physical 

wellbeing, social wellbeing, life satisfaction, resilience, achievement, comfort, self-

esteem and perceived health status (Breslin et al., 2012; Chen et al., 2005; Iannotti et 

al., 2009; Iannotti, Kogan, Janssen & Boyce, 2009, Finne, Bucksch, Lampert & 



 

39 

 

Kolip,  2013; Sanchez-Lopez et al., 2009). Furthermore, children who reached the 

recommended physical activity guidelines of 60 minutes of MVPA daily scored 

higher on measures of wellbeing than less active children (Breslin et al., 2012; 

Shoup et al., 2008). 

Research into sedentary behaviour and wellbeing primarily assesses 

sedentary behaviour via TV/DVD viewing and computer games. Evidence in 

children and adolescents consistently highlights that screen-based sedentary 

behaviour is negatively associated with different aspects of wellbeing including; self-

image, life satisfaction, perceived health status, family relationships (Iannotti et al., 

2009; Iannotti et al., 2009), happiness (Holder et al., 2009), physical wellbeing, 

social support (Chen et al., 2005) and achievement in school (Finne et al., 2013). A 

study reported that greater time spent watching TV and using computers was 

associated with greater psychological difficulties in children (mean age 10.95), 

independent of age, gender, pubertal status, deprivation level, and objectively 

measured physical activity and sedentary time (Page et al., 2010). Furthermore, an 

increased risk of psychological difficulties was found for children who spend >2 

hours/day watching TV and using computers and spend <60 minutes a day in MVPA 

(Page et al., 2010). Similarly, high levels of screen-behaviours and low physical 

activity levels were associated with increased psychological distress in children 

(Hamer, Stamatakis & Mishra, 2009).  A systematic review determining the 

relationship between sedentary behaviours and health indicators in youth aged 5-17 

years found that time in sedentary behaviours, mainly TV viewing, was negatively 

associated with self-esteem (Tremblay et al., 2011). Similarly, another review found 

that greater sedentary behaviour was associated with greater depressive and anxiety 

symptoms and reduced self-esteem and cognitive functioning in children (Biddle & 
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Asare, 2011). Contrary to these results, longer time in screen-based sedentary 

behaviour was positively related to quality of peer relationships for children and 

adolescents aged 10-15 years in North America, Canada and Europe (Iannotti et al., 

2009; Iannotti et al., 2009) suggesting that different mechanisms occur in the 

interaction of screen entertainment and peers.   

More recently, a small number of studies assessing the relationship between 

objectively measured sedentary behaviour time and wellbeing in children have been 

conducted. In contrast to self-report measures, no association between sedentary time 

and self-esteem (Nihill, Lubans & Plotnikoff, 2013), physical self-concept (Faulkner, 

Carson & Stone, 2014) and depressive symptoms (Hume et al., 2011) were found for 

children. Unexpectedly, increased total sedentary time was inversely related to 

psychological difficulties (Page et al., 2010) and depressive symptoms in girls; 

although the latter finding was considered a statistical anomaly given the large 

sample size and small correlation coefficient (Johnson et al., 2008). These studies 

controlled for MVPA, suggesting that the relationships found are statistically 

independent of MVPA. These findings suggest that total sedentary time, measured 

objectively, has a different relationship to wellbeing than screen-based sedentary 

behaviour. However, the measurement of wellbeing was narrow with only self-

esteem, physical self-concept and depression being assessed so far. It can be 

speculated that investigating the relationships with broader measures of wellbeing 

are needed to further understand the relationship between objectively measured 

sedentary behaviour time and wellbeing in children.  

Although positive relationships between physical activity and wellbeing and 

negative relationships between screen-based sedentary behaviours and wellbeing are 

evident in children, the studies are cross-sectional in design which does not enable 
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reverse causality to be ruled out; that is lower levels of wellbeing were due to low 

activity levels, or children with lower levels of wellbeing chose to be less active. The 

same possibilities apply to sedentary behaviour and the direction of causation cannot 

be implied. 

Longitudinal studies provide conflicting results in relation to physical 

activity, sedentary behaviour and wellbeing. Lower levels of self-reported physical 

activity in childhood were associated with a 35% increase for self-reported 

depression in adulthood (Jacka et al., 2011) and low self-reported vigorous exercise 

levels predicted increased depressive symptoms in adolescents 12 – 15 years of age 

after one year (Sund, Larsson & Wichstrøm, 2011). However, a study with 924 

adolescents did not find that baseline values of physical activity at 13 years of age 

predicted changes in depressed mood ten years later, nor that high levels of 

depressed mood initially deters participation in physical activity ten years later 

(Birkeland, Torsheim & Wold, 2009). Similarly, no longitudinal associations 

between MVPA, vigorous activity and depression symptoms were found when 

measured at 14 years of age and followed up at age 16 (Hume et al., 2011).  In 

relation to self-esteem, a longitudinal study of 9 year old girls who were followed up 

at ages 11 and 13 found that physical activity was predictive of global self-esteem, 

particularly for girls at age 11 and with higher body mass index (BMI) (Schmalz, 

Deane, Birch, & Davison, 2007). Furthermore, children who were physically 

inactive at age 12 reported lower quality of life than their more active peers after five 

years (Gopinath, Hardy, Baur, Burlutsky & Mitchell, 2012). For sedentary behaviour, 

high self-report levels independently predicted high levels of depressive symptoms 

in boys aged 12-15 years after one year (Sund et al., 2011) while Hume et al. (2011) 

reported a longitudinal effect for symptoms of depression predicting higher TV 
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viewing in girls only at age 14 and again at 16 years of age. In contrast, the same 

study found no longitudinal association between objectively measure sedentary 

behaviour time and depression in both genders. These findings suggest that 

increasing physical activity may have a positive effect on self-esteem and depression 

while reducing time watching TV can benefit symptoms of depression in youth. 

Further research is needed to explore the effects of these behaviours with other 

dimensions of wellbeing.  

Several authors of systematic review studies reported that physical activity 

interventions improved depressive symptoms (Janssen & LeBlanc, 2010; Larun et 

al., 2006), anxiety (Larun et al., 2006; Calfas & Taylor, 1994) and self-esteem 

(Ekeland et al., 2005; Calfas & Taylor, 1994) in children. However, despite these 

findings, the evidence for the improvements in depression, anxiety and self-esteem 

in children is not as convincing as it is for data reported for adults. The effect sizes 

were small to moderate at best. Larun et al. (2006) assessed the effects of exercise 

interventions on preventing or reducing anxiety or depressive symptoms in children 

and adolescents.  The review concluded that a small effect size in favour of exercise 

reducing depression and anxiety in the general population was found (Larun et al., 

2006). Ekeland et al. (2005) reported a moderate effect size for physical activity 

interventions increasing self-esteem in the short term while Biddle and Asare (2011) 

concluded, in their review of reviews, that the effect sizes were small to moderate 

between physical activity and mental health markers (i.e., depression, anxiety and 

self-esteem). Similarly, other studies reported weak effects between physical activity, 

sedentary behaviour and measures of wellbeing (Breslin et al., 2012; Iannotti, et al., 

2009; Iannotti, et al., 2009). Reasons given for the small effect sizes reported 

included the small number of studies, differences in the interventions and methods of 
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measurement (Larun et al., 2006). Similarly, Biddle & Asare (2011) attributed the 

small effect sizes to weak research designs, small scale studies and measurement 

inconsistencies rather than the absence of a relationship. 

The majority of studies measuring physical activity, sedentary behaviour and 

wellbeing in children use subjective measures, i.e., self-report or proxy measures.  

One method of improving measurement in these studies is using an objective 

measure of physical activity such as an accelerometer. As previously discussed in the 

thesis, accelerometers are valid measures of physical activity and sedentary 

behaviour in children, reducing the bias and error associated with self-report 

measures (Chinapaw et al., 2010). An advantage to using accelerometers is that they 

can measure the total time spent in different intensities (sedentary, .light, moderate 

and vigorous intensity) of activity as well as the total time in activity objectively 

(Corder et al., 2008). MVPA is the most common measurement of activity via 

accelerometry, with three studies measuring its relationship with wellbeing in 

children. While Shoup et al. (2008) found a positive relationship between MVPA and 

psychosocial and total quality of life, Johnson et al. (2008) and Page et al. (2010) 

reported no relationship with depression and psychological difficulties respectively. 

Even less is known about the relationship between individual objectively measured 

intensities and wellbeing in children. Only two studies differentiated between the 

intensities of activity objectively and examined the relationship with wellbeing. 

Parfitt et al. (2009) investigated intensity levels of physical activity and its 

relationship with psychological well-being in 57 children aged 9-10. The researchers 

concluded that children who accumulated high levels of very light activity reported 

higher levels of anxiety and depression and lower levels of global self-worth, while 

children who accumulated high levels of vigorous activity reported lower levels of 
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anxiety and higher levels of global self-worth after controlling for body fatness. In 

contrast, Johnson et al. (2008) found no association between light, MVPA and 

vigorous activity with depressive symptoms in 12 year old girls but unexpectedly 

found an inverse relationship between sedentary time and depressive symptoms. 

These findings suggest that the relationship between different activity intensities and 

depression is unclear and possibly dependent on age or gender as these differed in 

the aforementioned studies. Furthermore, including wider markers of wellbeing in 

future research will enable a better understanding of the relationship between 

different intensities of activity and wellbeing. Any identified relationships will help 

to develop interventions aiming to change the relevant intensity to determine its 

effect on the wellbeing of children.  

 Another measurement to consider in this area of research is the measurement 

of wellbeing. The first study, the systematic review in chapter 4, will address this 

issue in physical activity interventions and their effect on the wellbeing of children. 

2.5 Getting Children Active 

As noted previously, children are insufficiently active to benefit their health 

and physical activity declines as children move into adolescence (Mountjoy et al., 

2011). Therefore, promoting physical activity in young people is considered a public 

health priority, evident by the publication of key international policy documents such 

as the World Health Organisation Global Strategy on Diet, Physical Activity and 

Health in 2004 and the Global Recommendations on Physical Activity for Health in 

2010. Equally, the Toronto Charter for physical activity (2010) was developed to 

advocate increased investment in physical activity strategies for the prevention of 

non-communicable diseases. Such interest has led to the evaluation of physical 

activity interventions designed to promote and increase children’s physical activity 
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levels.  

Physical activity is a complex health behaviour that is influenced by different 

ecological levels, including school, family and community settings (Ward, Saunders 

& Pate, 2007). A review of reviews and a systematic review was conducted to 

determine the effectiveness of family and community based interventions to promote 

physical activity in young people (van Sluijs, Kriemler & McMinn, 2011). The 

review of reviews analysed three previous reviews from which only 13 family and 

three community-based studies were found (van Sluijs et al., 2011). The authors 

showed that six of the family-based interventions had a positive effect on physical 

activity whereas none of the community-based interventions were successful at 

significantly increasing physical activity. However, methodological issues, such as, 

poor validity of physical activity measures, small study samples and lack of long-

term follow-up were reported by all reviews (van Sluijs et al., 2011) which prevented 

a conclusive finding, although authors suggested that family-based interventions, 

using goal-setting and self-monitoring strategies, may be a useful strategy (van Sluijs 

et al., 2011). Following the systematic review, the authors found a further 10 studies; 

six of which were family-based and four were community-based. Three family-based 

and one community-based intervention showed significant positive effects on 

physical activity. The low number of studies that reported significant positive effects 

on physical activity led the authors to conclude that family- and community-based 

interventions were of limited effectiveness on children’s physical activity levels (van 

Sluijs et al., 2011).  

There are a greater number of school-based interventions designed to 

promote physical activity in children as it is considered the ideal setting (Demetriou 

& Höner, 2012). This is because school is where almost all children spend most of 
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their waking hours making it possible to reach a large number of children at once 

without having to stigmatise or discriminate (St Leger & Nutbeam, 2000) and with 

less chance of poor adherence to the intervention (Harris, Kuramoto, Schulzer & 

Retallack, 2009). Kriemler et al. (2011) conducted a review of reviews and a 

systematic review examining the effect of school-based interventions on physical 

activity levels of children. Analyses of the four reviews found that 47-65% of the 

studies were successful at increasing physical activity levels, suggesting that school-

based interventions have a positive effect (Kriemler et al., 2011).  Such findings are 

similar to a systematic review on the effectiveness of school-based physical activity 

settings which found that 56.8% of 74 studies reported significant increases in 

physical activity (Demetriou & Höner, 2012). Despite the majority of the trials 

having a positive effect on physical activity, 6.8% of the trials had a negative effect 

on physical activity levels. However, no valid explanation for these results could be 

offered based on the information provided (Demetriou & Höner, 2012).  

The review by Kriemler et al. (2011) of new intervention studies found that 

all 16 trials reported an increase in physical activity either in-school, out-of-school or 

in 9 out of 10 studies for overall physical activity. This review adds to the previous 

reviews as overall physical activity was measured in the more recent studies 

(Kriemler et al., 2011). These results clearly indicate that school-based physical 

activity promotion is an effective strategy to increasing physical activity in children.  

Furthermore, studies with better methodological quality that reported 

significant effects for overall physical activity were found to be multicomponent 

interventions combining educational lessons with physical activity breaks and 

homework (Kriemler et al., 2010; Salmon, Ball, Hume, Booth & Crawford, 2008). 

The interventions were integrated into the curriculum, taught by specialists and 
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involved families via written information (Kriemler et al., 2011). The results found 

confirm the effectiveness of multicomponent approaches and the involvement of 

families within school-based interventions reported in previous reviews with 

children (Salmon, Booth, Phongsavan, Murphy & Timperio, 2007; van Sluijs, 

McMinn & Griffin, 2007; Dobbins, DeCorby, Robeson, Husson & Tirilis, 2009). 

These findings are in agreement with the World Health Organisation report (2009) 

identifying what works in physical activity and diet interventions, which also 

recommends a multicomponent intervention, the use of trained teachers and parental 

involvement in order to increase physical activity.  

However, although the interventions were effective, limitations of the studies 

research design and choice of measurement were found, including the lack of data on 

compliance, lack of valid physical activity measurements and few studies had long-

term follow-up (Kriemler et al., 2011). For the small number of studies that assessed 

long term effects, they all reported increases in physical activity (Salmon et al., 

2008; Ridgers, Fairclough & Stratton, 2010).  

Successful school-based physical activity interventions have tended to adopt 

elements of Bandura’s Social Cognitive Theory (SCT)
 
(Bandura, 1986) (Gorely, 

Nevill, Morris, Stensel & Nevill, 2009; Breslin et al., 2012; Breslin & Brennan, 

2012). Common techniques used in SCT based interventions emphasise the concepts 

of modelling (e.g., copying teachers, parents or siblings on how to be active), self-

monitoring (e.g., increase awareness as to how they spend their leisure time), goal-

setting (e.g., setting goals and awarding points to be active), problem-solving (e.g., 

overcoming barriers to increasing activity) and social support (e.g., parents support 

child to be active). As these concepts were used to facilitate physical activity 

behaviour change in successful interventions (Gorely et al., 2009; Harrison, Burns, 
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McGuinness, Heslin & Murphy, 2006; Salmon et al., 2008; Breslin et al., 2012) it is 

recommended that future school-based physical activity interventions include aspects 

of SCT to facilitate behaviour change. 

Some school-based physical activity interventions located in disadvantaged 

communities have been successful at increasing children’s physical activity (Breslin 

et al., 2012; Heath & Coleman, 2002; Jurg, Kremers, Candel, Van der Wal, & De 

Meij, 2006). A recent quasi-experimental trial compared the effects of a 

multicomponent school-based health program on the physical activity levels of 

children attending school in socioeconomically disadvantaged neighbourhoods with 

children attending middle-income neighbourhoods (Vander Ploeg, Maximova, 

McGavock, Davis & Veugelers, 2014). The latter group of children were in the 

control group. Socioeconomic status was determined by three categories of 

household income and parental education attainment. 

At baseline, children from low SES had significantly lower levels of physical 

activity (10,827 vs. 12,265 steps/day p <.001), as measured by a pedometer, and a 

greater number were overweight (p = .03) in comparison to the control group, that is, 

children who were from middle-income backgrounds. Following the two-year 

intervention, the relative difference in physical activity for the low-active children 

from low SES and those in the control group was -15.5% to 0%, with similar 

findings for children that were classed as active and high-active. The findings 

demonstrate that multicomponent interventions can increase the physical activity of 

children from low SES to a level that is comparable to children’s levels from 

advantaged areas (Vander Ploeg et al., 2014) further emphasising the importance of 

such interventions for the health of children from low SES.  

Overall, convincing evidence exists for the effect of school-based 
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interventions on increasing children’s physical activity, supporting the use of the 

school as an appropriate setting for healthy lifestyle interventions. Furthermore, a 

theory-driven multicomponent intervention with the involvement of families seems 

to be the most effective strategy for increasing children’s physical activity. 

Additionally, school-based physical activity interventions have shown some success 

at improving health outcomes such as body mass index in children (Gortmaker et al., 

1999; Gorely et al., 2009; Salmon et al., 2008; Kriemler et al., 2010) but not in 

others (Harris et al., 2009), indicating that such interventions may be effective at 

improving health outcomes also. The effect of school-based physical activity 

interventions on the wellbeing of children will be discussed in a systematic review in 

Chapter 4. 

2.6 Summary and Rationale for the Current Programme of 

Research 

Positive wellbeing is considered important for developing physical, social 

and psychological health (Friedli, 2009). Such positive outcomes benefit not only the 

individual but also the wider society (Friedli, 2009). Leading a physically active life 

is beneficial to the wellbeing of both adults (Fox et al., 2007; Paluska & Schwenk, 

2000) and children (Larun et al., 2006; Ekeland et al., 2005; Biddle & Asare, 2011). 

Conversely, spending time in sedentary behaviours, such as TV viewing, is 

negatively associated with the wellbeing of adults (Teychenne et al., 2010) and 

children (Tremblay et al., 2011; Biddle & Asare, 2011). Research indicates that 

children are not meeting the physical activity guidelines for health of 60 minutes of 

MVPA every day and spending large amounts of time in sedentary behaviours 

(Verloigne et al., 2012; Trenblay et al., 2011). Less research has been conducted in 

children than adults looking at the relationship between physical activity, sedentary 



 

50 

 

behaviour and wellbeing (Whitelaw et al., 2010). The effect sizes for studies with 

children are small with measurement inconsistencies and research design considered 

as reasons why this is the case (Biddle & Asare, 2011). 

Most previous studies used self-report measures of physical activity as they 

are easy to administer and low in cost. For both objective and subjective measures, 

total physical activity and MVPA are predominantly the way in which physical 

activity is measured. To date only two studies have investigated the relationship 

between different intensities of physical activity (sedentary, light, moderate and 

vigorous) and wellbeing in children (Parfitt et al., 2009; Johnson et al., 2008), with 

conflicting results. Furthermore, the measures of wellbeing used were narrowly 

focused. Yet the definition of wellbeing implies that it is a multidimensional concept 

that encompasses both positive and negative indicators. Therefore addressing the 

measurement limitations of physical activity, sedentary behaviour and wellbeing in 

research with children is warranted.  

Children from low SES are more susceptible to lower levels of wellbeing, 

greater time in sedentary behaviours and have a higher prevalence for overweight or 

obesity. Furthermore, only 4.6% of girls and 16.8% of boys aged 10-12 years from 

five European countries were reported to have met the MVPA guidelines for health 

(Verloigne et al., 2012). In NI only 24% of children aged 9-11 years (Breslin, 

Gossrau-Breen, McCay, Gilmore, MacDonald & Hanna, 2012) and only 22% of 

children aged 8-9 years from low SES in NI are achieving the physical activity 

guidelines for health (Breslin et al., 2012). Therefore, research determining the effect 

of physical activity and sedentary behaviour on the wellbeing of children from low 

SES will contribute to the limited knowledge base with this population. 

It is anticipated that the research studies conducted will provide more 
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sensitive measurements of physical activity, sedentary behaviour and wellbeing in 

well designed research studies to enable further understanding of the relationship 

between physical activity, sedentary behaviour and wellbeing in children from low 

SES. 
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2.7 Aims and Objectives 

The primary aim of this programme of research was to investigate the relationship 

between physical activity, sedentary behaviour and wellbeing of children from 

socially and economically disadvantaged areas of Northern Ireland. In order to 

achieve this aim, four research studies were conducted to overcome the measurement 

limitations of wellbeing and physical activity with children from low SES in 

Northern Ireland.  

Individual study aims were: 

Study 1: To systematically review the effect of school-based physical activity 

interventions on the wellbeing of children, taking into consideration the 

measurement of wellbeing 

Study 2:  To test the internal consistency, test-retest reliability and factor 

structure of the health-related quality of life questionnaire KIDSCREEN-52 with 

children aged 8-9 years from low SES in Northern Ireland 

Study 3: To examine the relationship between physical activity intensity, self-

reported screen behaviours and the wellbeing of children aged 8-9 years from 

low SES 

Study 4: To determine whether a school-based intervention (Stand Up for 

Children’s Health, SUCH) could reduce sedentary behaviour and improve the 

wellbeing of children from low SES 
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The general research methodologies used in the research studies are outlined 

in this chapter. Detailed study specific methods are described in each individual 

study chapter (chapters 4, 5, 6 and 7). 

3.1 Systematic Review Search Strategy and Inclusion Criteria 

A systematic search of the databases: Ovid PsycInfo, Ovid Medline, 

CINAHL, SportDiscus and Web of Science, was carried out in Study 1 (chapter 4) 

from the year of their inception to February 2012. Various suffixes and synonyms of 

search terms from previous reviews for physical activity (Kriemler et al., 2011) and 

wellbeing (Biddle & Asare, 2011; Pollard & Lee, 2003) were used, and limited to 

children and school settings. Furthermore, reference lists of retrieved peer review 

articles and review studies were searched for additional articles. All identified 

articles were chosen based on the following inclusion criteria: 1) must include 

physical activity as a component of the intervention 2) the intervention is school 

based 3) participants were aged 6-12 years old (preadolescent), 4) wellbeing of 

children is reported pre and post-intervention 5) the studies are quantitative using an 

experimental/quasi-experimental design 6) published peer reviewed articles only and 

finally 7) articles published in the English language. The exclusion criteria included 

studies that focused on children with specific physical or psychological illnesses or 

disorders, were overweight or obese and studies not published in peer reviewed 

journals. Studies were selected by the first author with any uncertainty being 

discussed with the PhD supervisor.  

To assess the risk of bias of each the selected studies, the six domains of 

Cochrane’s Handbook for Systematic Reviews of Interventions (Version 5.1.0) 

(Higgins, Altman & Sterne, 2011) was followed. The six domains include selection 

bias (random sequence generation, allocation concealment), performance bias 
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(blinding of participants and personnel), detection bias (blinding of outcome 

assessment), attrition bias (incomplete outcome data), reporting bias (selective 

reporting), and other sources of bias. Finally, further relevant information consisting 

of the study design, sample size, duration and frequency of the intervention, a 

description of the intervention, the construct of wellbeing measured and the 

corresponding measurement tool used as well as whether the intervention had a 

significant effect on the wellbeing construct or not were collated in tables as part of 

the review (see Tables 4.3 and 4.4).  

3.2 Identifying Schools of Low Socioeconomic Status (Studies 2, 3  

      and 4) 

Primary schools from areas of low socioeconomic status (SES) in Northern 

Ireland were identified from a list compiled by the University of Ulster Widening 

Access and Participation Sub-committee (WAPSC) (WAPSC, 2009). This list was 

compiled to identify marginalised groups that could be offered appropriate services 

or programmes that they may otherwise not receive. Primary schools from social 

disadvantage were identified based on the following criteria: the proportion of Free 

School Meals (FSM) was higher than the mean for free school meals in Northern 

Ireland, that is greater than 15%, the proportion of pupils sitting the transfer test to 

secondary/grammar school level was less than the mean, that is less than 65% and if 

schools where the proportion attaining a grade A in the transfer test was less than the 

mean, that is less than 25%. The transfer test is used in Northern Ireland as a way of 

stratifying pupils into grammar or secondary school. Schools were also identified 

using the Northern Ireland Statistics and Research Agency’s Northern Ireland 

Multiple Deprivation Measure 2010 (NIMDM). Each school’s postcode was entered 

into the NIMDM web page. The postcode relates to a Super Output Area (SOA) and 
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a SOA score and rank are provided. The SOA rank ranges from 1 (most deprived) to 

890 (least deprived). The overall multiple deprivation score is based on seven indices 

of deprivation including; income, employment, health and disability, education skills 

and training, proximity to services, the living environment and crime. All scores are 

from the period 2007-2009. The NIMDM 2010 is the government’s official measure 

of spatial deprivation in Northern Ireland. 

3.3 Recruitment of Participants (Studies 2, 3 and 4) 
 

Primary schools identified as low SES were contacted initially by an 

invitation letter (see Appendix 2A, 2G), a description of the study (see Appendix 2B, 

2H), a phone call to the school principal and, if required, a meeting with the principal 

and Year 5 teacher to explain the rationale and aims of the study. Following consent 

from the school principal (Appendix 2I), invitation letters (see Appendix 2C, 2J), a 

description of the study (see Appendix 2D, 2K, 2M), consent and assent forms (see 

Appendix 2E, 2F, 2L, 2N ), were distributed to the Year 5 pupils (aged 8-9 years) and 

parents (via the school) inviting them to participate in the study. Signed consent from 

parents and assent forms from children were required for a child to participate.  

3.4 Data Collection Training and Protocol 

All members of the research team were trained in administering and 

performing the measures required for the school-based studies (Study 2, 3 and 4) 

prior to the data collection. This training was provided to increase inter-rater 

reliability. Each research team member attended a workshop for approximately 1.5 – 

2 hours. The workshop was coordinated by the research team leader and all 

participants were given standardised training to administer the questionnaires, 

accelerometers and how to perform anthropometric (height and weight) measures 
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accurately to children. For study 2 (Chapter 5), the questionnaire consisted of 

KIDSCREEN-52 (Ravens-Sieberer et al., 2005), autonomy scale of TNO-AZL 

Children’s Quality of Life Questionnaire (Vogels et al., 2004), social acceptance 

scale of Self-perception Profile for Children (Harter, 1985), mood and emotion scale 

of Child Health and Illness Profile Child Edition (Riley et al., 2004) and screen 

behaviour questions. For study 4 (Chapter 7) the questionnaire consisted of 

KIDSCREEN-52, autonomy scale of TNO-AZL Children’s Quality of Life 

Questionnaire and screen behaviour questions. 

During field work in schools, children completed the questionnaires during 

class time, supervised by the research team (approximately 6 people from the Ulster 

Sports Outreach Unit at the University of Ulster) and class teacher who answered 

any questions and helped those with literacy difficulties. Prior to completing the 

questionnaire, children were divided into small groups based on reading ability as 

decided by the teacher and a researcher facilitated each group. This small group 

approach was used to facilitate the children’s understanding of the questions and help 

children with literacy difficulties without feeling under pressure or unable to 

complete the questionnaire. Following completion, members of the research team 

checked all questionnaires for missing answers to ensure that no child accidentally 

missed a question.  

3.5 Assessment of Wellbeing (Studies 2, 3 and 4) 

KIDSCREEN-52 Health-Related-Quality of Life Questionnaire for Children  

  The KIDSCREEN-52 questionnaire is a self-report health-related quality of 

life (HRQoL) measure that assesses the subjective health and wellbeing of healthy 

children aged 8-18 years (Ravens-Sieberer et al., 2005) (see Appendix 1A). It was 

developed as part of a European collaboration of 13 European countries (n=22,827) 
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to achieve a cross-cultural measure for children and young people (Ravens-Sieberer 

et al., 2005). The content was derived from literature reviews, expert consultation 

using the Delphi method (Ravens-Sieberer et al., 2005), and focus groups with 214 

children and adolescents that identified dimensions and items of HRQoL which were 

relevant to children from 8-18 years (Detmar et al., 2006). This resulted in a generic 

52-item scale measured across 10 dimensions covering physical, social and 

psychological aspects of wellbeing (see Table 3.1). The KIDSCREEN questionnaire 

uses a 5-point Likert scale to assess either the frequency of feelings or behaviours 

(never-seldom-quite often-very often –always) or the intensity of a feeling (not at all-

slightly-moderately-very-extremely). The recall period is 1 week. Negatively worded 

items in some scales were reverse scored. Missing values were replaced by the mean 

of the non-missing values in that dimension, but if more than one item per scale was 

left unanswered then this was not included in the final analysis. Furthermore all 

questions in the three item dimensions were required to be completed. For each 

dimension, Rasch scores were computed and transformed into T-values with a mean 

of 50 and a standard deviation of 10 (The KIDSCREEN Group Europe, 2006). 

Higher scores on each domain indicate better wellbeing and quality of life. 
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Table 3.1: Description and number of items in each KIDSCREEN-52 dimension 

Dimension No. of 

Items 

Description 

Physical Wellbeing 5 Explores the level of the child’s physical 

activity, energy and fitness 

 

Psychological Wellbeing 6 Examines the positive perceptions and 

emotions experienced by the individual 

 

Moods and Emotions 7 Determines the perceived feelings of 

depressive moods, stress and emotions 

 

Self-Perception 5 Explores whether children perceive their 

bodily appearance positively or negatively 

and how satisfied they are with their body 

image 

 

Autonomy 5 Looks at the children’s opportunities to 

choose their social and leisure time 

 

Relations with Parents 

and Home Life 

6 Explores the child’s relationship with his or 

her parents and the atmosphere at home 

 

Financial Resources 3 Assesses the children’s perceptions of their 

financial resources  

 

Social Support and 

Peers 

6 Explores the quality of the interaction 

between children as well as their perceived 

support 

 

School Environment 6 Explores the child’s perceptions of his/her 

capacity to learn and concentrate, and his/ 

her feelings about school 

 

Social 

Acceptance(Bullying) 

3 Explores the feeling of being rejected by 

others 

 

The KIDSCREEN-52 has been shown to be a valid and reliable measure of 

wellbeing in children and adolescents across 13 European countries (Ravens-

Sieberer et al., 2008) with all dimensions having acceptable internal consistencies, 

with alpha coefficients ranging from 0.77 to 0.89 (Ravens-Sieberer et al., 2008). 

Normative data has been produced across all 13 countries. 
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However, three of the dimensions in KIDSCREEN-52 scored just below the required 

0.6 test-retest reliability threshold as measured by intra-class correlation (ICC). 

These are autonomy (0.56), moods and emotions (0.58) and social acceptance (0.57) 

(Ravens-Sieberer et al., 2008). Therefore three additional measures for these 

dimensions were included in Study 2 (Chapter 4). The additional measures are; eight 

autonomy questions from the TNO-AZL Children's Quality of Life Questionnaire 

Child Form (TACQOL-CF) (Vogels et al., 2004); six social acceptance questions 

from the Self-perception profile for children (Harter, 1985) and five questions on 

moods and emotions from the Child Health and Illness Profile Child Edition (CHIP-

CE) (Riley et al., 2004). 

Autonomy Scale of TNO-AZL Children’s Quality of Life Questionnaire Child Form 

TACQOL-CF (Studies 2 and 4) 

The TNO-AZL Children's Quality of Life Questionnaire Child Form 

(TACQOL-CF) was developed for children aged 8-15 years of age (Vogels et al., 

2004). It is a generic instrument that measures health status problems weighted by 

the impact of the health status problems on wellbeing. The validity and reliability of 

the measure has been demonstrated with a sample of 1159 children aged 8-11 years 

from across the Netherlands (Verrips et al., 1999). The questionnaire assesses 

functioning on seven domains, including autonomy (see Appendix 1C). The items 

consist of two questions linked to each other; the first question asks whether or not a 

child had difficulty functioning autonomously in the past few weeks, answering 

either never, occasionally or often.  If a difficulty did occur, the child then indicates 

how they felt about this problem on a four point Likert scale: fine, not so good, quite 

bad and bad. However, no test retest reliability assessment appears to have been 

conducted or published for this measure. There was not another autonomy measure 
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available that was relevant to this age group, possibly because the measure of 

autonomy is not used in other similar quality of life measures for children (Ravens-

Sieberer et al., 2008). 

Self-Perception Profile for Children (Social Acceptance Scale) (Study 2) 

The Self-Perception Profile for Children (SPPC) (Harter, 1985) is a self-

report questionnaire assessing children’s self-perception in a number of domains. 

The SPPC contains 36 items across five domains: scholastic competence, social 

acceptance, athletic competence, physical appearance, and behavioural conduct, as 

well as global self-worth. The validity and reliability of the SPPC has been 

confirmed (Harter, 1985) including its use with children from Northern Ireland 

(Granleese & Joseph, 1994) where it has been successfully used (McCullough, 

Muldoon & Dempster, 2009). For the purposes of Study 2, the domain social 

acceptance was included in the questionnaire (see Appendix 1B). Each of the six 

items in the domain consists of a structured alternative format to reduce social 

desirability responses (Harter, 1985), e.g. “Some children are always doing things 

with a lot of children” but “Other children usually do things by themselves”. The 

children are asked to choose the description that applies most to them and then 

indicate whether the description is somewhat true or very true for them. The scores 

are summed and the mean average is calculated.  

Emotional Symptoms of Child Health and Illness Profile Child Edition (Study 2) 

The Child Health and Illness Profile Child Edition (CHIP-CE) questionnaire 

is a self-report health-related quality of life (HRQoL) measure that provides an 

assessment of health and wellbeing suitable for children aged 6-11 years (Riley et al., 

2004). It contains 45 items across five domains of health and has previously shown 

good validity and reliability with children (Riley et al., 2004). Items were answered 
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on a 5-point Likert scale and recall period was the past 4 weeks. For the purposes of 

research in this thesis, the five questions on emotional symptoms from the comfort 

domain were included (see Appendix 1D). Domain scores are generated as average 

scores and then transformed to have a mean of 50 and a standard deviation of 10, 

according to the CHIP-CE manual. Higher domain scores indicate better health. 

3.6 Objective Assessment of Physical Activity and Sedentary 

      Behaviour (Studies 3 and 4) 

Children’s habitual physical activity and sedentary behaviour were measured 

objectively using Actigraph GT3X accelerometers (Actigraph, GT3X California, AM 

7164-2.2 by MTI Health Services, Fort Walton Beach, FL 32548, USA). The 

Actigraph accelerometer is a small (dimensions: 3.8cm × 3.7 cm × 1.8 cm) portable 

lightweight (27 grams) device that can monitor the frequency, intensity and duration 

of physical activity levels. Accelerometers produce activity counts which provide an 

assessment of the movement by the user and equate to intensities of sedentary, light, 

moderate and vigorous using pre-determined published cut-points of accelerometer 

counts (Loprinzi & Cardinal, 2011). Although the GT3X model can measure activity 

in three dimensions, the vertical axis output was used to measure physical activity as 

this was shown to be similar to the frequently used older GT1M model (Sasaki , 

John & Freedson, 2011; Loprinzi & Cardinal, 2011) and when measuring children’s 

physical activity with the three axes (Ott, Pate, Trost, Ward & Saunders, 2000). 

Actigraph accelerometers are considered to be valid, reliable and feasible measures 

for assessing children’s physical activity (De Vries et al., 2006).  

Children were asked to wear the accelerometer on their right hip attached to 

an elastic band around their waist for eight days. Placement on the hip is considered 

to be the optimal position to measure ‘whole body’ movements (Godfrey, Conway, 
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Meagher & O’Laighin, 2008). The eight day wear time is in line with the guidelines 

of Trost, Pate, Freedson, Sallis and Taylor (2000) which provides reliable and more 

meaningful physical activity assessment in children.  Participants were instructed to 

take the monitor off for bedtime, bathing, swimming and other water-based 

activities. The regular time period or epoch interval at which each child’s movement 

was recorded and stored was set to 5. The sampling epoch of 5 was selected as it 

more accurately captures the spontaneity of children’s movements than longer 

epochs (Edwardson & Gorely, 2010). 

Accelerometers were initialised prior to being distributed to children, the data 

was retrieved after eight days and processed using Actilife software (v6 USA 

California, AM 7164-2.2 by MTI Health Services, FL 32548, USA). Non-wear time 

was defined as 20 minutes of consecutive zeros and was deleted from the data. This 

time period was chosen as it is considered the most appropriate for youth; it is quite 

unlikely that a child will record no movement (staying very still) for longer than 10 

or 20 minutes (Esliger, Copeland, Barnes & Tremblay, 2005). This protocol has been 

used in previous studies with children (Gorely et al., 2009; Breslin et al., 2012; 

Yildirim et al., 2011; Griffiths et al., 2013). In order to avoid spurious activity data, 

extreme count values above a threshold of 15,000 counts per minute were removed, 

as recommended by Esliger et al. (2005). This procedure was used in a previous 

study with children (Yildirim et al., 2011). 

To date there is no consensus on the set criteria for the minimum number of 

hours per day wear time and the minimum number of days wearing the 

accelerometer required to reflect children’s habitual physical activity (Mattocks et 

al., 2008). Different protocols have been used to measure children’s physical activity 

levels objectively. The lack of a standardised protocol makes it difficult for 
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researchers to choose appropriate criteria for processing their accelerometer data. 

The protocol for including valid accelerometer data in the filtering analysis of 

Studies 3 and 4 are given in detail in Chapter 6 (p. 142) and Chapter 7 (p. 186).   

Time spent in each of the intensities, sedentary, light, moderate and vigorous, 

was defined using evidence-based cut off points for children (Mattocks et al., 2007). 

The existence of multiple paediatric cut-points across studies makes it difficult to 

choose and be able to compare studies using different published cut-points (Trost et 

al., 2011). An ongoing debate as to which cut-points are the most appropriate 

continues. A study comparing the accuracy of five published Actigraph cut-points for 

children and adolescents concluded that the cut-points of Evenson et al. (2008) when 

selected performed better across each intensity level than any of the other cut-points 

studied (Trost et al., 2011). However, Mattocks et al. (2008) suggests that the 

reliance on ambulatory activities when calibrating cut-points may underestimate 

moderate activity in children. Further, Guinhouya et al. (2006) argue that the low 

threshold for moderate activity defined by Trost et al. (2002), which is ≥1267counts 

per minute (cpm), is not high enough and overestimates time spent in MVPA. They 

recommend that a cut-point of no less than 3000cpm should be used to define MVPA 

in children (Guinhouya & Hubert, 2008). 

Therefore the cut-points chosen for the studies in this thesis were Mattocks et 

al. (2007), whereby ≥ 3581 cpm represented moderate intensity and ≥ 6130 cpm 

represented vigorous physical activity for children. These cut points have been used 

previously in a large UK study of children (Riddoch et al., 2007) and with children 

aged 8-9 years from low SES (Breslin et al., 2012).   For sedentary behaviour, the 

widely adopted count threshold of 100cpm was chosen because it accurately reflects 

the time children spend sitting when compared to the ActivPAL instrument, which 
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measures whether children are standing or sitting (Ridgers et al., 2012) and has been 

shown to be highly accurate when measuring the sedentary behaviour time of 

children (Trost et al., 2011).  The time spent in daily physical activity, sedentary, 

light, moderate and vigorous intensity activity on each day was summed and divided 

by the total number of days on which the accelerometer was worn. 

As participant compliance with wearing accelerometers is critical for 

obtaining accurate sedentary behaviour and physical activity measurement, strategies 

recommended to encourage children to wear the monitors over the full measurement 

period (Trost et al., 2005) were employed in studies 3 and 4 (see Table 3.2). 

Table 3.2: Strategies recommended to improve accelerometer compliance 

Strategy How Strategy was Incorporated 

Personally meet teachers and children Researchers met with school Principal, 

teachers and children prior to study 

commencing. 

Provide instruction sheets for 

wearing/non-wearing times (see 

Appendix 3A) 

Instruction sheets were provided to 

children and parents at each 

measurement point for accelerometer 

wearing.  

Make monitors socially desirable When meeting the children, it was 

suggested that they were chosen 

specially to wear the activity monitor and 

that no-one else in the school will be 

wearing them.  

Encourage teachers to remind children to 

wear the activity monitors. 

When meeting the teachers, encourage 

them to remind children to wear the 

activity monitor every day.  

Reminder Posters (see Appendix 3B) Each child was given a poster to colour 

in and put on their wall or fridge door to 

remind them to wear the monitor every 

day.  

Log Sheet (reason and duration for non-

wear)(see Appendix 3C) 

Each child was given a log sheet to fill in 

why they took the monitor off and for 

how long. 
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3.7 Assessment of Screen Behaviours (Studies 3 and 4) 

 
Self-report time on screen viewing behaviours was assessed using a question 

from the National Children’s Survey in Northern Ireland (Health Promotion Agency, 

2006). Participants reported how much time they spent watching television, DVD’s 

and playing computer or video games separately on weekdays and weekend days.  

Children were asked ‘On a school day in the last week, how long do you spend doing 

each of the following?’ There were three categories, watching TV, watching 

videos/DVDs and playing computer or video games. Children ticked one box in each 

category which read ‘None’, ‘Less than 1 hour’, ‘1-2 hours’, ‘2-3 hours’, ‘3-4 hours’ 

and ‘More than 4 hours’. These questions were repeated for the previous Saturday 

and the previous Sunday (see Appendix 1E). These questions were used previously 

in a school-based physical activity intervention with children from low SES in 

Northern Ireland (Breslin et al., 2012). 

3.8 Anthropometric Measurements (Studies 3 and 4) 

Children’s height (to the nearest 0.1cm) was measured using a portable 

Leicester staediometer (Seca Ltd, Medical Scales and Measurement Systems, 

Birmingham, United Kingdom) that was set up against a hard flat floor adjacent to a 

wall. Children were instructed to remove their shoes and stand upright against the 

backboard were height was read from a ruler. Children’s weight (to the nearest 

0.1kg) was measured using calibrated electronic Seca weighing scales (Seca Ltd, 

Medical Scales and Measurement Systems, Birmingham, UK) on a flat floor. 

Children removed their shoes, heavy clothing and contents of their pockets.  Each 

measure was taken twice to increase accuracy, the average scores from the two 

measurements were calculated and finally used to calculate body mass index (BMI) 
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by dividing weight by height squared (kg/m
2
).  

3.9 Data Management and Analysis 

Raw scores from the questionnaire were inputted into the Statistical Package 

for the Social Sciences (SPSS version 20). As a cautionary measure subsequent to 

data input, two members of the research team checked the data to ensure all values 

were inputted correctly.    

For the accelerometer data, Actilife software (v6 USA California, AM 7164-

2.2 by MTI Health Services, FL 32548, USA) was used for data reduction. The 

Actilife programme was used to prepare and clean the accelerometer data files 

according to invalid data (i.e. days below the required wear time and unrealistic high 

count values) non-wear time (as described above) and time filters for school-time 

and after school data (Study 4).  Calculation of mean time spent in sedentary, light, 

moderate, vigorous, daily physical activity and MVPA was conducted for each 

participant using Microsoft Excel. The filtered data were inputted into SPSS for 

analysis.   

3.9.1 Testing for Normality (Studies 2, 3 and 4) 

Multivariate normality of study 2 (Chapter 5) was assessed using Mardia’s 

coefficient of multivariate kurtosis and its critical ratio (Mardia, 1970). The critical 

ratio for study 2 was found to be 123.309 which is more than the cut-off ratio of 1.96 

for normal multivariate distribution (Mardia, 1970), indicating that the data did not 

show multivariate normality. This was not surprising given the sample were of a low 

SES. Therefore, Bollen-Stine bootstrapping (1000 number of bootstrap samples) was 

conducted to check the significance levels of all the regression weights and also to 

provide the correct p-value for the chi-square statistic assessing the model fit (Bollen 

& Stine, 1992).  
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The data for Study 3 (Chapter 6), once inputted, was checked for normality 

by a combination of visual inspection of histograms, Z scores for skewness and 

kurtosis and a Shapiro-Wilks test (p > .05) (Shapiro & Wilk, 1965). The Shapiro-

Wilk statistic is the ratio of the best estimator of the variance to the usual corrected 

sum of squares estimator of the variance (Shapiro & Wilk, 1965) and rejects the null 

hypothesis of normality at the .05 level. The test is considered the preferred 

normality test and is valid for sample sizes up to 2000 participants (Razali & Wah, 

2011). However, large sample sizes tend to get significant results indicating non-

normal distributions, even for small deviations from normality (Field, 2013). 

Therefore, normality was also checked by calculating Z scores for skewness and 

kurtosis. A Z score of ±2.58, which corresponds to an alpha level of 0.01, should be 

applied for large sample sizes (Field, 2013). Table 3.3 and 3.4 present the Z scores 

for skewness and kurtosis and the Shapiro-Wilk scores for Study 3. As the data did 

not meet the assumption of being normally distributed, non-parametric analyses were 

performed. 
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Table 3.3: Z scores for skewness and kurtosis and the Shapiro-Wilk scores for 

wellbeing dimensions for Study 3 

 Skewness Kurtosis 
Shapiro-Wilk 

Test 

 Zskewness Zkurtosis p-Value 

Physical Wellbeing 1.392 -1.51 <.001 

Psychological 

Wellbeing 
-2.442 -1.654 <.001 

Moods and 

Emotions 
0.416 0.904 <.001 

Self-Perception 0.9333 -5.13 <.001 

Autonomy -0.816 -1.57 <.001 

Parent Relation and 

Family Life 
-4.77 -0.492 <.001 

Financial Resources -3 -1.479 <.001 

Social Support and 

Peers 
-3.61 1.1 <.001 

School -2.64 -2.93 <.001 

Bullying (Social 

Acceptance) 
-2.69 -3.86 <.001 

Note: Z scores greater than ±2.58 indicate significant skewness/kurtosis at the .01 

level. 
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Table 3.4: Z scores for skewness and kurtosis and the Shapiro-Wilk scores for 

physical activity intensities and screen-time behaviours for Study 3 

 
Skewness Kurtosis 

Shapiro-Wilk 

Test 

 Zskewness Zkurtosis p-Value 

Average daily 

physical activity 
2.61 0.86 <.001 

Time spent in 

Sedentary Intensity 
4.73 1.91 <.001 

Time spent in Light 

Intensity 
2.24 0.78 <.05 

Time spent in 

Moderate Intensity 
4.43 -0.04 <.001 

Time spent in 

Vigorous Intensity 
13.89 20.89 <.001 

Screen-time    

Total average 

screen-time 
10.04 5.99 <.001 

Watching TV 11.55 8.65 <.001 

Watching DVDs 11.23 6.80 <.001 

Playing computer 

games 
6.22 -2.65 <.001 

Note: Z scores greater than ±2.58 indicate significant skewness/kurtosis at the .01 

level. 

 

The data for Study 4 (Chapter 7) met the assumptions of normality as the 

group sizes were sufficient to assume robustness (> 30), the data was meaningful 

units (i.e., accelerometer counts) and the statistic of analysis, analysis of variance 

(ANOVA), is a robust statistic to deviations from normality (Field, 2013). Therefore, 

parametric analyses were conducted on the data in Study 4. 
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3.9.2 Statistical Analysis 

 

Statistical analysis of Study 2 (Chapter 5) was conducted using Amos 20 (Arbuckle. 

2011) and SPSS version 20 (Surrey, UK). 

Statistical analysis of study 3 (Chapter 6) and study 4 (Chapter 7) was employed 

using SPSS version 20 (Surrey, UK). 

Descriptive Statistics 

Study 3 (Chapter 6) – Data were summarised using descriptive statistics. The 

alpha level was set at p < 0.05 and values are expressed as median and inter-quartile 

range (IQR). For Study 4 (Chapter 7) values are expressed as mean ± SD. 

Comparative Statistics 

Study 2 (Chapter 5) - The internal consistency of KIDSCREEN-52 was 

tested using Cronbach’s alpha. Intra-class correlation coefficients (ICC) were 

calculated when assessing test-retest reliability. The ten-dimension structure of 

KIDSCREEN-52 was tested using Confirmatory Factor Analysis (CFA).  

Study 3 (Chapter 6) – Data were analysed using non-parametric analyses as 

the data was non-normally distributed. Mann-Whitney U tests were used to identify 

gender differences in physical activity, sedentary behaviour and wellbeing data and 

to identify whether there were differences between children who met the physical 

activity or the sedentary behaviour guidelines or not. Correlations were determined 

using Spearman’s correlation and partial correlations, controlling for potential 

covariates.  

Study 4 (Chapter 7) – Parametric analyses were conducted. Differences 

between the baseline values for the physical activity and sedentary behaviour 

variables for the intervention and control groups were analysed by independent t-

tests. A one-way multivariate analysis of variance (MANOVA) was used to test for 
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differences between the baseline values for the wellbeing dimensions for both 

groups. A 2x2 repeated measures mixed design analysis of variance (ANOVA) with 

the testing session (time) and group (intervention and control) as the independent 

variables and the physical activity, sedentary behaviour, screen behaviours and 

wellbeing dimensions as the dependent variables was conducted to determine any 

main effect for group and time and any interaction effects for each group and time 

for each of the dependent variables. 

Calculating Statistical Power 

Study 4 (Chapter 7). Sample size calculations were based on mean pre-

intervention and post-intervention values of time spent watching television in a 

school-based sedentary behaviour intervention for healthy children with a mean age 

of 8.9 years (Robinson, 1999). A prospective calculation of power was determined 

using Cohen’s (1988) method were d = 0.2 at a 5% significance showed that for a 

possible intervention effect to be observed >100 participants are required per group. 

Allowing for a 20% attrition rate, an extra 20 participants per group were invited to 

participate. The total sample size required was 240 (120 per group). Retrospective 

calculations of power were carried out using SPSS to determine the suitability of the 

sample size employed.  

3.9.3 Ethics procedures 

 

Full ethical approval was obtained from the University of Ulster’s Research 

Ethics Committee (UUREC) for all measures and procedures included in Studies 2,3 

(REC/12/0258) and 4 (REC.13.0181). Full risk assessments were carried out and 

considered. All data was treated with the strictest confidence in accordance with the 

1998 Data Protection Act. All researchers involved in the studies involving children 
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were vetted in relation to child protection by completing full Access Northern Ireland 

Criminal Record checks. All data is stored on a password protected University of 

Ulster computer. 
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Chapter 4.  

A systematic review of school-based physical activity interventions 

on children’s wellbeing 
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4.1 Abstract 

 
Objective: To review the effect of school-based physical activity interventions on 

children’s wellbeing. Method: A systematic search of school-based physical activity 

studies that included a measure of wellbeing was conducted using five electronic 

bibliographic databases. The risk of bias was assessed. Seventeen studies were 

reviewed from 774 studies retrieved. Results: Seven studies reported that physical 

activity significantly increased wellbeing, nine had no effect and one reported a 

negative effect. It was apparent that the measurement of wellbeing was inconsistent 

across studies with the measures being used neglecting to account for the children’s 

perspectives. Discussion: The effect of a physical activity intervention on wellbeing 

appears to be more complex than originally believed. The complexity may in part be 

due to methodological issues and the choice of wellbeing measurement. 

Conclusions: It is recommended that future interventions consider using a measure 

of wellbeing developed from the child’s perspective. 
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4.2 Introduction 

Child wellbeing is an important aspect of health (WHO, 2006) that is 

assessed differently across disciplines (Pollard & Lee, 2003). Although there is no 

universally accepted definition of child wellbeing (Pollard & Lee, 2003), the most 

recognised definition proposed by Diener (1984) incorporates subjective evaluations 

of  psychological, physical and social health implying that wellbeing is 

multidimensional (Pollard & Lee, 2003). A positive wellbeing has been shown to 

improve the quality of life of a child influencing outcomes such as better physical 

and psychological health and enhancing relationships with others (Friedli, 2009; 

Rees et al., 2010). Several population based wellbeing surveys have been conducted 

making it possible to compare wellbeing between countries. One such report 

highlighted that children in the United Kingdom (UK) have lower levels of 

wellbeing than many of their peers in other developed countries, after being 

positioned 14
th

 out of 29 countries (UNICEF, 2013). The consequences of lower 

levels of wellbeing are broad, including associations with poor mental health; 

involvement in risky behaviour and social isolation among many others (Friedli, 

2009; Rees et al., 2010). The UK Governments announcement to include wellbeing 

as a marker of health within the nation (Cameron, 2010) highlights the importance 

perceived by government of positive wellbeing to society. Considering the broad 

nature of wellbeing, it is unsurprising that a myriad of factors potentially influence a 

child’s wellbeing such as gender, socioeconomic status, weight status (Hartmann, 

Zahner, & Puhse, 2010) and physical activity (Biddle et al., 2000). Physical activity 

will be the focus of this review. 

Physical activity is defined as any bodily movement produced by skeletal 

muscles that require energy expenditure (Caspersen et al., 1985). The majority of 
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research exploring the association between physical activity and wellbeing has been 

conducted with adults, while research with children has received significantly less 

attention (Whitelaw et al., 2010) yet similar associations have been shown (Larun et 

al., 2006). For example, children who reported high levels of physical activity scored 

lower in depression (Cheung et al., 2008; Parfitt et al., 2009; Tomson et al., 2003), 

anxiety (Parfitt et al., 2009) and higher in vigour (Cheung et al., 2008), physical self-

worth (Parfitt et al., 2009) and global self-esteem (Parfitt & Eston, 2005), as well as 

a better quality of life (Sanchez-Lopez et al., 2009). Furthermore, children who met 

the recommended daily physical activity guidelines of at least 60 minutes of 

moderate to vigorous intensity physical activity (MVPA) each day (Department of 

Health, Physical Activity, Health Improvement and Protection, 2011) scored higher 

on measures of wellbeing than less active children (Breslin et al., 2012). Despite the 

positive report of physical activity on wellbeing, these studies are based on a cross-

sectional design and do not permit inferences about the direction of the effect or 

causality. 

Beneficial effects of physical activity interventions on wellbeing in children 

have been reported with a small effect size in favour of physical activity reducing 

depression and anxiety (Larun et al., 2006) and a moderate effect size showing 

increases in self-esteem, at least in the short term, (Ekeland et al.,  2005). More 

recently, Ahn and Fedewa (2011) conducted a meta-analysis of 73 studies examining 

the effects of physical activity on children’s mental health and concluded a small to 

moderate effect size while a review of reviews concluded that physical activity is 

likely to have a positive effect on children’s psychological wellbeing (Biddle & 

Asare, 2011).  When determining the effect of physical activity on wellbeing, the 

evidence for the health enhancing effects in children is not as convincing as it is for 
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adults potentially because the few interventions conducted have low methodological 

quality research designs (Biddle & Asare, 2011), measurement limitations (Parfitt & 

Eston, 2005) and the inconsistent measurement of wellbeing (Pollard & Lee, 2003). 

Based on these observations one aim of this review is to consider the measurement 

of wellbeing in intervention studies to provide recommendations when selecting an 

appropriate measurement tool in research.  

School-based settings are considered ideal for targeting children’s health as 

they provide access to a large number of children across broad socioeconomic strata 

without having to discriminate or stigmatise (Fox, Cooper, & McKenna, 2004) and, 

with less chance of poor adherence to the intervention programme (Harris et al., 

2009). Many school-based physical activity intervention programmes have shown 

success at increasing physical activity (Kriemler et al., 2011). However, previous 

reviews of school-based interventions on children’s wellbeing have reported mixed 

findings. Van Wijnen, Wendel-Vos, Wammes, and Bemelmans (2009) investigated 

the extent to which psychosocial wellbeing was affected by school-based obesity 

prevention programmes of children and adolescents aged 5-18 years with the 

rationale being that some psychosocial problems have been correlated with obesity/ 

overweight and that interventions aiming to reduce body weight may show positive 

effects on psychosocial wellbeing (van Wijnen et al., 2009). No firm conclusions 

could be derived due to the small number of studies retrieved and the wellbeing 

measures used differed between studies making comparisons difficult. In contrast, a 

meta-analysis found, when analysing different settings of physical activity 

interventions and their effect on child mental health, that school-based interventions 

had the greatest effect on mental health in children aged 3-18 years (Ahn & Fedewa, 

2011). However, the studies in van Wijnen et al. (2009) were specifically obesity 
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intervention studies so did not have to include physical activity. Moreover, although 

self-esteem was included, the wellbeing search strategy focused on psychosocial 

problems, for example, social bias and prejudice. In addition, Ahn and Fedewa 

(2011) focused on mental disorders (i.e., depression, bipolar, post-traumatic stress 

etc.) as the outcome for their studies to be included in the meta-analysis. Yet the 

wellbeing literature has highlighted that wellbeing is not just the absence of disease, 

such as depression, but that positive wellbeing, such as happiness and life 

satisfaction, may independently contribute to health outcomes (Huppert & 

Whittington, 2003). Previously, no systematic review of school-based physical 

activity interventions on children’s wellbeing has included quality of life or life 

satisfaction in their search terms. Including studies which may have considered such 

positive indicators of wellbeing may provide a more thorough understanding of the 

effects of physical activity interventions on children’s wellbeing. Therefore, 

determining the effect of school-based physical activity interventions on both the 

included positive and negative indicators of wellbeing will be more informative for 

children’s psychological health and wellbeing.  

The aim of this review was to determine the effect of school-based physical 

activity interventions on children’s wellbeing. The search strategy included some 

positive indicators of wellbeing that have not been previously used in a review of 

school-based physical activity interventions as well as negative indicators of 

wellbeing. The review will also take into consideration the measurement of 

wellbeing and the findings will contribute to the literature in this area by highlighting 

the methodological importance of choosing a suitable, valid and reliable measure of 

wellbeing. Finally this review focuses on primary school children to determine if 

school-based physical activity interventions have a positive effect on their wellbeing 
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prior to adolescence. 

4.3 Methods 

Search strategy 

A systematic search was carried out between October 2011 and February 

2012 in the following databases: Ovid PsycInfo, Ovid Medline, CINAHL, 

SportDiscus and Web of Science. Each database was searched from the year of their 

inception to February 2012. The search used relevant indexing and text words of the 

search terms, adjusting for each database. Table 4.1 shows the categories and search 

terms used for the literature search. As wellbeing is a complex, multidimensional 

concept that incorporates both positive and negative indicators, it is apparent that 

many constructs could be included when assessing wellbeing, such as cognitive 

functioning, behaviour problems and many mental disorders. However, it is not 

feasible to conduct a review of such broad magnitude. As Ahn and Fedewa (2011) 

focused heavily on mental disorders and van Wijnen et al. (2009) addressed 

psychosocial problems such as social bias and prejudice, it was decided not to repeat 

searching for all of those constructs. Instead, the most widely measured variables of 

wellbeing in physical activity and wellbeing studies in children, i.e. depression, 

anxiety, (Biddle & Asare, 2011) were included in the search strategy as negative 

indicators, while the search terms used in a review of child wellbeing incorporated 

the positive indicators of wellbeing (Pollard & Lee, 2003). Body image and physical 

appearance were also included. For the purposes of this review wellbeing was 

defined based on the variables of wellbeing listed in Table 4.1. The physical activity 

search terms used included those similar to those used in a previous review of 

school-based physical activity interventions (Kriemler et al., 2011). In an attempt to 

ensure that articles using slightly different search terms for each category are not 
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omitted, the search terms included various suffixes and synonyms of these terms. 

Initially, articles were screened based on the content of the title and abstract and 

assessed for their relevancy. The full text of potentially suitable articles was 

retrieved. Reference lists of retrieved papers and review studies were scanned for 

additional articles. All identified articles were reviewed in detail based on the 

inclusion/exclusion criteria. The first author selected the studies. If there was any 

uncertainty regarding selection criteria, then the second author was consulted.  

Criteria for inclusion/exclusion 

The eligibility of the studies were assessed for inclusion using the following 

criteria: 1) must include physical activity as a component of the intervention 2) the 

intervention is school based 3) participants were aged 6-12 years old (preadolescent), 

4) wellbeing of children is reported pre and post-intervention 5) the studies are of 

quantitative research using an experimental/quasi-experimental design 6) published 

peer reviewed articles only and 7) articles published in the English language. The 

exclusion criteria include studies that 1) investigate specific populations, such as 

persons with physical or mental disabilities, children with critical illness, eating 

disorders, asthma, diabetes or mental disorders and studies focusing specifically on 

treatment of obese children in clinical settings 2) student PhD and MSc dissertations 

3) unpublished peer reviewed studies, books, editorials 4) studies not published in 

the English language. 

Risk of bias assessment 

Studies were assessed for risk of bias using criteria from the Cochrane 

Handbook for Systematic Reviews of Interventions (Version 5.1.0) (Higgins et al., 

2011). The criteria include six domains from which an estimation of the risk of bias 

for each domain was given for each study included in the review. The six domains 
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include selection bias (random sequence generation, allocation concealment), 

performance bias (blinding of participants and personnel), detection bias (blinding of 

outcome assessment), attrition bias (incomplete outcome data), reporting bias 

(selective reporting), and other sources of bias. 

 

Table 4.1: Categories and search terms for the literature search. 

Category Search Terms 

Population 

Setting 

 

Method of Treatment 

 

 

 

 

Objective of Treatment 

Child; student; pupil; 

Primary school; elementary school; 

middle school 

Physical activity; exercise; fitness; sport; 

physical education; aerobic exercise; 

training; sedentary lifestyle; sedentary; 

screen time; inactivity; television; 

computer games; video games 

intervention; school based intervention; 

programme; experiment; 

Well-being; wellbeing; quality of life; 

wellness; psychological wellbeing; 

happiness; life satisfaction; self-esteem; 

self-concept; body image; physical 

appearance; anxiety; depression 

 

Characteristics of the selected intervention studies 

A detailed extraction of relevant information from each of the selected 
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studies was conducted. The information retrieved included the country of study, the 

study design, the sample size, the duration and frequency of the intervention and a 

description of the intervention. The measurements retrieved were: the variable(s) of 

wellbeing and the corresponding measurement tool used as well as whether the 

intervention had a significant effect on the wellbeing variable(s) or not. 

4.4 Results 

The search strategy identified 774 studies (107 from Medline; 136 from 

PsychInfo; 63 from CINAHL; 335 from Web of Science; 133 from SportDiscus, see 

Figure 1). After the removal of duplicates (n= 82), the titles and abstracts of 692 

studies were screened. This screening identified 30 relevant studies which were 

obtained as full text articles. The hand search of reference lists from obtained studies 

and review studies identified 6 further articles for screening. Consequently, the full 

texts of 36 studies were screened in detail considering the inclusion criteria of the 

review. 

 From the 36 articles, 19 were excluded based on the following criteria; 10 

studies did not measure a construct of wellbeing relevant to this review at pre and 

post intervention, 2 studies were study protocols, 2 studies were not school-based, 2 

studies had no physical activity in the intervention, 1 study adopted a qualitative 

method study, 1 study was cross-sectional in design and 1 study was a quasi-

experimental time series and measured wellbeing of different children once a year 

over 6 years, hence did not include pre and post measures of wellbeing. Finally, 17 

studies were identified that met the inclusion criteria for the review. 

Risk of bias assessment 

The estimated risk of bias of each of the interventions included in our review 

is summarised in Table 4.2.  In general, the risk of bias was high in studies based on 
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random sequence generation, concealment and blinding of the intervention condition 

of participants and personnel involved. Although 10 of the 17 studies were 

randomised controlled trials, only 2 studies described the process of randomisation 

(Sahota et al., 2001; Hartmann et al., 2010). Across the domains, Petrakis and Bahls 

(1991) and Healthy Buddies (Stock et al., 2007) had the highest risk of bias. In 

general, a low risk of bias appeared to be more frequent on the selective outcome 

reporting, the outcome of incomplete data and the risk of other types of bias. Across 

the domains, Sahota et al. (2001) was estimated to have the lowest risk of bias while 

an unclear risk of bias is estimated for the blinding of outcome assessment in almost 

all the studies. 

Characteristics of the intervention studies 

The extracted information and the findings of the included studies are 

presented in Tables 4.3 and 4.4. Nine of the 17 studies included in the review were 

conducted in the United States of America (USA), four in Canada, three in the UK 

and one in Switzerland (Hartmann et al., 2010). All interventions included either 

physical activity only (seven studies) or physical activity as part of a 

multicomponent or broader program (ten studies). Four studies contained a nutrition 

component (Gorely, Nevill, Morris, Stensel, & Nevill, 2009; Sahota et al., 2001; 

Stock et al., 2007; Smolak, Levine, & Schermer, 1998), three studies included 

educational advice to develop a healthy body image (Boyd & Hrycaiko, 1997; Stock 

et al., 2007; Smolak et al., 1998), two studies included physical challenges focusing 

on communication, teamwork and trust (Ebbeck & Gibbons,1998; Gibbons, Ebbeck, 

Concepcion, & Kin-Kit, 2010) two interventions highlighted the importance of 

physical activity for health (Gorely et al., 2009; Boyle-Holmes et al., 2010) while 

one intervention provided information and encouragement to children to participate 
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in physical activity (McNeil, Wilson, Sliever, Ronca, & Mah, 2009). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1: Flow chart of the study selection process. 

Records identified through 

database searching  

(n = 774) 
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title and abstract  
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abstracts  

(n = 662) 

 
Full-text articles 

assessed for eligibility  

(n = 30) 

 

Studies included in 

qualitative synthesis  

(n = 17) 

 

Additional records 

identified from 

reference lists (n = 6) 

 

Full-text articles 

assessed for eligibility  

(n = 36) 

 Full-text articles 

excluded because they 

did not meet inclusion 

criteria (n = 19) 
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Table 4.2: Summary of the estimated risk of bias for the 17 studies included in the review 

 

 

Study 

Random 

sequence 

generation 

Allocation 

concealment 

Blinding of 

participants 

and personnel 

Blinding of 

outcome 

assessment 

Incomplete  

outcome data 

Selective 

reporting 

Other bias 

Boyd & Hrycaiko, (1997) _ _ _ ? ? + + 

Tuckman & Hinkle, (1986) ? _ ? ? + + + 

Crews et al. (2004) ? ? ? ? _ + + 

 Hartmann et al.(2010) + ? ? ? ? + + 

Gorely et al. (2009) _ _ ? ? + + + 

Herman-Tofler & Tuckman, 

(1998) 

? ? _ ? + + + 

 Sahota et al. (2001) + ? _ ? + + + 

 Stock et al. (2007) _ _ _ ? _ + + 



 

 

8
7
 

Duncan et al. (2009) _ _ ? ? + + + 

Pargman & Abry, (1997) _ _ _ ? ? + + 

Boyle-Holmes et al. (2010) _ _ _ ? + + + 

Walters & Martin, (2000) _ _ _ ? ? + + 

McNeil et al. (2009) ? ? _ ? _ + + 

Smolak, Levine & 

Schermer, (1998) 

_ _ _ ? ? + + 

Ebbeck & Gibbons, (1998) ? ? _ ? + + + 

Gibbons, Ebbeck, 

Concepcion & Kin-Kit, 

(2010) 

? ? _ ? + + + 

Petrakis & Bahls, (1991) _ _ _ _ ? ? + 

+, low risk of bias; ?, unclear risk of bias; -, high risk of bias 
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Finally, four of the interventions engaged the families through homework 

with a physical activity component (Kriemler et al., 2010; Gorely et al., 2009) 

information leaflets (Gorely et al., 2009; McNeil et al., 2009; Sahota et al., 2001) and 

via parent information evenings (McNeil et al., 2009). The remaining seven 

interventions focused on aerobic based physical activity only with two of these 

incorporating a running programme (Tuckman & Hinkle, 1986; Pargman & Abry, 

1997), while the remaining five interventions included rope jumping or fitness 

training exercises (Walters & Martin, 2000; Herman-Tofler & Tuckman, 1998; 

Duncan, Al-Nakeeb, & Nevill, 2009; Crews, Lochbaum & Landers, 2004; Petrakis & 

Bahls, 1991).  

Ten of the interventions were randomised controlled trials (Table 4.3). The 

control groups engaged in their regular physical education classes for all 

interventions. Sample sizes varied greatly from a baseline total of 51 to 1802 

children while the duration of the interventions ranged from five weeks up to two 

years. Finally, the frequency of the interventions was predominantly three times a 

week, with some interventions occurring twice a week or every day while others 

were flexible as to the teachers/instructors discretion. Two studies did not specify the 

frequency of the intervention (Sahota et al., 2001; McNeil et al., 2009).   

Assessment of wellbeing 

Many variables of wellbeing were measured (see Table 4.4). Self-

perceptions, self-esteem, self-concept, physical self-competence, perceived social 

regard, body image and emotional self-control as well as depression and anxiety 

were assessed. Five studies used the same measurement instrument, i.e. the Self-

Perception Profile for Children (Harter, 1985), while two studies used the Perceived 

Competence Scale for Children (Harter, 1982). The parent proxy version of the Child 
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Health Questionnaire (CHQ-PF50) was used in two studies. 

Effect of interventions on Wellbeing 

For nine of the 17 studies, the authors reported no significant intervention 

effect on any wellbeing variable (depicted as ‘ns’ in Table 4.4). However, significant 

intervention effects were found for children with low self-esteem (p<.05) and low 

physical self-concept (p<.01) (Boyd & Hrycaiko, 1997). In the APPLES study, the 

only significant difference in wellbeing variables was a small increase in global self-

worth for obese children in the intervention group (Sahota et al., 2001). This study 

was the only study found to include sedentary behaviour for which no significant 

intervention effect was reported. Although significant changes were found for 

physical and cognitive competence subscale scores for children in the Healthy 

Buddies study, these were for both the intervention and control groups. No 

significant changes could be attributed to the intervention (Stock et al., 2007). 

Following a six week circuit training intervention, children showed a significant 

increase in body image with girls in the intervention group showing significantly 

higher body esteem scores (p= .007) compared to boys from pre to post intervention 

(Duncan et al., 2009). An aerobics physical activity intervention showed a significant 

decrease in depressive symptoms in the intervention group compared to the control 

but no effect on trait anxiety (Crews et al., 2004). Children aged 6-8 years belonging 

to an intervention group produced a significant difference in their psychosocial 

quality of life scores post intervention (p<.05) in comparison to the control group 

following a one year physical activity intervention (Hartmann et al., 2010). Two 

similar studies found significant increases in global self-worth, athletic competence, 

social acceptance and behavioural conduct (Ebbeck & Gibbons, 1998; Gibbons et al., 

2010), while significant improvements in classmate and friend social regard were 
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also recorded (Gibbons et al., 2010). Pargman and Abry (1997) showed that, during 

follow-up to a 5 week running intervention, there was a decrease in emotional self-

control in comparison to a control group (p=.04), a finding in the opposite direction 

to what was expected. 

4.5 Discussion 

The purpose of this review was to investigate the effect of school-based 

physical activity interventions on children’s wellbeing, including studies that used 

positive and/or negative indicators of wellbeing. The variables chosen to measure 

wellbeing were also analysed. In all, seventeen school-based physical activity 

interventions that assessed an aspect of wellbeing on primary school children were 

found. From these, seven studies reported a significant positive effect on at least one 

aspect of wellbeing, nine studies reported no statistically significant effect while one 

study found a significant negative effect of the intervention on emotional self-

control. There was considerable heterogeneity in the measures of wellbeing used and 

no specific types of wellbeing variables were more positively affected by the 

interventions than other wellbeing variables. 

           For the seven studies that reported a positive effect on an aspect of wellbeing, 

three of these included additional intervention components such as nutrition and 

educating children to develop a positive body image. It could be argued that other 

lifestyle factors, such as nutrition, may influence wellbeing rather than the physical 

activity per se in interventions. However, it was deemed important to include these 

interventions in the review as recent recommendations from the World Health 

Organisation (2009) and a review of school-based physical activity interventions 

(Kriemler et al., 2011), suggest that school-based holistic multicomponent 

interventions are the most effective and considered best practice for changing 
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physical activity behaviour. Interestingly, interventions that included wellbeing 

components would expect to show positive intervention effects but conflicting 

results were found. Educating children to develop a positive body image resulted in a 

positive intervention effect for self-esteem and physical self-concept (Boyd & 

Hrycaiko, 1997) and studies that focused on building trust and co-operation in a team 

environment doing physical activities showed significant improvements in many 

aspects of self-perception (Ebbeck & Gibbons, 1998; Gibbons et al., 2010). 

However, the Healthy Buddies intervention contained a component on healthy body 

image but found no significant differences for the intervention group compared with 

the control after the programme (Stock et al., 2007). A suggested reason for this was 

a potential ceiling effect for the baseline wellbeing scores of this middle-class 

population, while it was also suggested that the sample size was too small to 

determine if those with extreme scores had benefitted from the intervention (Stock et 

al., 2007). A similar reason was also reported for no significant increase in wellbeing 

in one other study (Walters & Martin, 2000). 

Improvements in wellbeing were found in studies where the child’s wellbeing 

at baseline was considered low. Boyd and Hrycaiko (1997) found the greatest 

increases in wellbeing variables were for those who had lower baseline levels of self-

esteem and physical self-concept. Similarly, Sahota et al. (2001) reported a small 

increase in global self-worth for obese children but not children of healthy weight in 

the intervention schools while a significant effect on psychosocial wellbeing was 

found in overweight 6-8 year old children (Hartmann et al., 2010). These findings 

support previous research on overweight and sedentary children following separate 

after-school and hospital based physical activity interventions (Petty, Davis, Tkacz, 

Young-Hyman, & Waller, 2009; Goldfield et al., 2007; Kemp & Pienaar, 2010). 
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Previous research highlighted a negative relationship between overweight/obesity 

and aspects of a child’s wellbeing such as self-perceptions of social acceptance and 

physical appearance (Ottova et al., 2012; McCullough et al., 2009). Therefore, it is 

possible that overweight/obese children could have lower levels of wellbeing at 

baseline and could benefit more from the intervention than children whose levels of 

wellbeing were already high. Two studies reported on children from low 

socioeconomic status with one reporting positive intervention effects for reducing 

depression and a group main effect in self-esteem on children aged 9-10 (Crews et 

al., 2004). Living in disadvantaged communities may have a negative impact on 

dimensions of one’s wellbeing such as family stress, empowerment and self-esteem 

(Stevens, 2006). Further, the reported association between school-level deprivation 

and body mass index (BMI) (Townsend et al., 2012) and potential risk of decreased 

levels of physical activity in this group  (Fairclough, Ridgers, & Welk, 2012; Parfitt 

& Eston, 2005) may also contribute to possible low baseline levels of wellbeing. 

Therefore, further research is warranted with children from social and financial 

disadvantaged communities where there is a scarcity of research (Breslin & Brennan, 

2012; Breslin et al., 2012). Unexpectedly, a significant negative effect on emotional 

self-control in one intervention was reported. This was attributed to fatigue after 

running; we speculate that this suggests the timing of conducting measurements 

during fieldwork with children may be a contributing factor, although this finding 

would require further exploration (Pargman & Abry, 1997).  

The mixed findings on wellbeing reported from the studies included in this 

review may be attributed to the inconsistent measurement of child wellbeing. A 

previous systematic review of child wellbeing also observed that child wellbeing was 

inconsistently measured (Pollard & Lee, 2003). This is in line with Biddle and Asare 
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(2011) who suggested that measurement inconsistencies may contribute to the weak 

physical activity and mental health relationship in children. In this review many of 

the studies used narrow measures of wellbeing, such as self-perception which is 

consistent with Biddle and Asare (2011) who observed that research in this field has 

focused on depression, anxiety and self-esteem. However such approaches have been 

criticised for not capturing the multidimensional nature of wellbeing with Pollard 

and Lee (2003) calling this ‘bait and switch’ tactics whereby well-being is mentioned 

in the title of the article yet only a single domain of wellbeing is assessed and if so 

with primarily deficit indicators (Pollard & Lee, 2003). The most widely measured 

construct of wellbeing in this review was self-perception/self-esteem which is 

considered a continuum from positive to negative and not inherently a positive state 

such as happiness/life satisfaction (Pollard & Lee, 2003). This highlights the dearth 

of research including positive wellbeing indicators in school-based physical activity 

interventions.  

Furthermore, many of the wellbeing measures used are chosen by adult 

researchers. Yet, a recent study reported some differences between children’s and 

adult’s views of child wellbeing (Sixsmith et al., 2007). Furthermore children as 

young as 7 years old consider wellbeing a multidimensional concept that includes 

feelings of both sadness and happiness (Fattore et al., 2007; Nic Gabhainn & 

Sixsmith, 2005), mirroring Diener’s (1984) definition of wellbeing and is in contrast 

to the narrow focus of indicators used in the school-based interventions. Hence the 

wellbeing measures chosen by adults may not best reflect a child’s wellbeing. 

Therefore, it is not inconceivable to consider that the mixed results on wellbeing 

found in this review may be because a measure based on the child’s view was not 

used and that adopting the use of such a measure that is more valid and reliable will 
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yield more accurate intervention effects on wellbeing. 

Sedentary behaviour was measured in one multicomponent intervention 

where an increase in global self-worth for obese children was reported (Sahota et al., 

2001). No school-based intervention that focused on reducing sedentary behaviour 

and its effect on wellbeing was found. Yet recent trends report that children are 

spending an estimated eight hours per day in sedentary pursuits (Verloigne et al., 

2012; Colley et al., 2011), and that independent of physical activity levels, these high 

levels of sedentary behaviours are associated with deleterious psychological health 

consequences in children such as poorer life satisfaction, self-image and family 

relationships (Iannotti et al., 2009). Therefore, future research is prudently needed to 

further investigate how reductions in sedentary behaviour in school-based 

interventions, alongside and irrespective of physical activity, affect the wellbeing of 

children. 

An estimated risk of bias was conducted on all of the studies analysed. Many 

of the studies had a high risk of bias in the domains random sequence generation, 

allocation concealment and blinding of participants and personnel. Ten of the studies 

were randomised controlled trials (RCTs), yet only two of them described the 

process and were considered a low risk of bias. As RCTs are considered a more 

robust research design, such bias may affect the outcome of the intervention. 

Randomisation can be challenging when using schools due to possible contamination 

of intervention information across classes and groups within or across schools close 

together. High risk of bias in allocation concealment and blinding of participants and 

personnel could attenuate the effects of the intervention suggesting that the effects 

could be greater. Therefore, the risk of bias results must be considered when 

determining the effect of the interventions on child wellbeing.   
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As the concept of wellbeing is multidimensional and open to interpretation, it 

was not possible to include all of the constructs that may be considered applicable. 

The exclusion of non-journal articles, dissertation abstracts and studies not in 

English may have also lost potential studies. Due to the small number of studies and 

large heterogeneity in terms of intervention, sample size and measurement of 

wellbeing across the studies it was not possible to conduct a meta-analysis. The 

method for study extraction and risk of bias would have been further enhanced by 

including a second researcher along with calculation of the inter-rater reliability of 

the researchers. Finally, the criteria used to assess risk of bias was not extensive and 

the results may be different had other criteria been chosen. However, including both 

positive and negative search terms of wellbeing had not previously been used and 

this method followed by reference list searches in relevant articles will have 

contributed to an extensive search that has not already been reported in this area of 

investigation. Furthermore, no limit was set on the year of publication so that as 

many studies as possible could be used. 

Conclusion 

This review included positive and negative search terms of wellbeing which 

had not previously been conducted. Seventeen studies were included in the review 

from which there were mixed findings. These findings may result from the 

methodological inconsistencies found in the measurement of wellbeing. 

Interventions using a measure of child wellbeing based on children’s perceptions 

should be explored which will measure wellbeing accurately and deepen the 

knowledge of the effect school-based physical activity interventions have on 

children’s wellbeing. Furthermore, school-based interventions were effective at 

improving the wellbeing of children whose wellbeing was lower at baseline. This 



 

96 

 

highlights the need for further research with populations more susceptible such as 

children from social disadvantage (Breslin & Brennan, 2012; Breslin et al., 2012).  

Finally, no school-based sedentary behaviour and wellbeing interventions were 

found. Therefore, it is recommended that future interventions should investigate 

physical activity and sedentary levels and their effect on wellbeing with children 

from socially deprived communities using a measure of child wellbeing developed 

from the child’s perspective in a randomised-controlled trial. 
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Table 4.3: Characteristics of the selected Intervention studies (n=17) 

Citation Study design 

and Subject age 

Sample Intervention Description 

Boyd & 

Hrycaiko, (1997) 

(Canada) 

CT 

Age: 9-11 years 

N=181 girls 

SES: Upper 

Intervention included PA component and an education component on the effect of PA 

on a positive self-image in girls for a duration of 6 weeks. 

Tuckman & 

Hinkle, (1986) 

(USA) 

RCT 

Age: 9-12 years 

N=154 boys 

and girls 

Intervention consisted of running with gradual increments in distance and relay runs 

three times a week for 12 weeks.  

Crews et al. 

(2004) (USA) 

RCT 

Age: 9-10 years 

N= 66 boys 

and girls 

SES: Low 

Intervention included aerobic activities such as running and cycling at 60% or greater 

of man HR reserve three times a week for 6 weeks. 

Hartmann et al. 

(2010) 

(Switzerland) 

Cluster RCT 

Age: 6-8 years 

and 10-12 years 

N=540 boys 

and girls 

SES: all levels 

Multicomponent intervention (KISS) consisted of increasing physical activity during 

school, school breaks and at home every day for 1 year.  
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Gorely et al. 

(2009) (UK) 

Non-RCT 

Age: 7-11 years 

 

N= 589 boys 

and girls 

 

Multicomponent lifestyle intervention aimed to increase physical activity through 

classroom sessions, highlight events and outreach to families and promote healthy 

eating over 10 months. Delivery was flexible for teachers. 

Herman-Tofler & 

Tuckman, (1998) 

(USA) 

RCT 

Age: 8-9 years 

N=52 boys and 

girls 

Intervention involved an aerobics class using large muscle groups at 60%-85% of 

VO2 max three times a week for 8 weeks.  

 

Sahota et al. 

(2001) 

(UK) 

Group RCT 

Age: 7-11 years 

N=634 boys 

and girls 

 

Multicomponent intervention (APPLES) designed to influence physical activity and 

diet by developing and delivering school plans to promote PA and healthy eating via 

teacher training and modification of school meals over 1 year.  

Stock et al. 

(2007) 

(Canada) 

CT 

Age: 4-12 years 

 

N=383 boys 

and girls 

 

Intervention (Healthy Buddies) targeted being physically active, eating healthy foods 

and having a healthy body image by pairing children in 4
th

-7
th

 grade with children in 

Kindergarten-3
rd

 grade, acting as peer educators in these components 2/3 hours per 

week over 21 weeks. 
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Duncan et al. 

(2009) (UK) 

RCT 

Age: 10-11 

years 

N= 68 boys 

and girls 

 

Intervention involved circuit training of plyometric exercises twice a week for 6 

weeks led by a specialist instructor. 

Pargman & Abry, 

(1997) 

(USA) 

RCT 

Age: 8-9 years 

N= 51 boys 

and girls 

 

The intervention consisted of a running programme in lieu of physical education class 

for 5 weeks.  

 

Boyle-Holmes et 

al. (2010) 

(USA) 

QET 

Age: 9-11 years 

 

N=1464 boys 

and girls 

 

Intervention lessons focus on motor skill and movement, values of physical activity 

for health and enjoyment and regular physical activity (EPEC; Michigan’s Exemplary 

Physical Education Curriculum) twice a week for 2 years. 

Walters & 

Martin, (2000) 

(USA) 

CT 

Age: 8-11 years 

N=147 boys 

and girls 

 

Intervention consisted of jogging, rope jumping and aerobic dance 5 times a week for 

13 weeks. 

McNeil et al. 

(2009) 

Cluster RCT 

Age: 8-12 years 

N=316 boys 

and girls 

Intervention involved support and outreach to children and families to engage in PA 

providing support and additional information over 1 year.  
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(USA) SES: low 

Smolak et al. 

(1998) (USA) 

Non-RCT 

Age 10-11 years 

N= 222 boys 

and girls 

 

The curriculum based program, Eating Smart, Eating for Me, for fifth graders 

designed to encourage healthy eating, exercise, and body image while discouraging 

calorie-restrictive dieting, exercising for weight loss, and the development of body 

dissatisfaction. The program consisted of ten lessons taught by the classroom 

teachers. 

Ebbeck & 

Gibbons, (1998) 

(Canada) 

RCT 

Age: 10-12years 

N=120 boys 

and girls 

The Team Building Through Physical Challenges (TBPC) program involves 

performing physical challenges in an environment of teamwork, cooperation, trust 

and communication in PE class once every two weeks. Challenges include balancing, 

swinging, climbing and jumping. Program is taught by school PE teachers once every 

2 weeks for 8 months.  
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Gibbons et al. 

(2010) 

(Canada) 

RCT 

Age: 10-13years 

N=1802 boys 

and girls 

The Team Building Through Physical Challenges (TBPC) program involves 

performing physical challenges in an environment of teamwork, cooperation, trust 

and communication in PE class once every two weeks. Challenges include balancing, 

swinging, climbing and jumping. Program is taught by school PE teachers once every 

2 weeks for 8 months. 

Petrakis & Bahls, 

(1991) 

(USA) 

CT 

Age: 6-10 years 

N = 212 boys 

and girls 

The physical education program consists of fitness activities, locomotor, non-

locomotor activities, low-organised games, stunts/tumbling and rhythmic activities in 

PE class for 30 minutes, twice a week for duration of 30 weeks.  

SES= socioeconomic status; RCT= randomised controlled trial; CT= controlled trial; QET= quasi-experimental trial 
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Table 4.4 Results of included intervention studies examining effects on children’s wellbeing (n=17) 

Citation 

WB  

Variable 

WB 

Measure 

Main Findings on WB 

Boyd & Hrycaiko, (1997)  

 

 

Physical self-concept 

Physical appearance 

Physical ability 

SDQ Total self-concept: low self-esteem participants (p<.05) 

Physical appearance: I scored significantly higher than C (p<.01) 

Physical Abilities: I scored significantly higher than C (p<.01) 

Tuckman & Hinkle, 

(1986) 

Self-concept PH Self-concept: ns 

Crews et al. (2004) 

 

Trait anxiety 

Depression 

Self-esteem 

 

TAI 

BDI  

RSE  

Depression: I showed significant decrease compared to control 

(p<.05) 

Trait anxiety: ns 

Self-esteem: Group main effect only (p<.05) 

Hartmann et al. (2010) Physical and 

Psychosocial Quality of 

Life 

CHQ-

PF50 

First graders: Psychosocial QoL  I significant effect (p<.05) 

First and fifth graders: Physical QoL: ns 

Fifth graders: Psychosocial QoL: ns 
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Gorely et al. (2009) Perceived physical self-

competence 

PSPP-C Perceived physical self-competence: ns 

Herman-Tofler & 

Tuckman, (1998) 

Self-perception 

 

SPPC Global self-worth: ns 

Athletic competence: ns 

Social acceptance: ns 

Physical appearance: ns 

Behavioural conduct: ns 

Sahota et al. (2001) Self-perception 

Body Image 

 

SPPC  

BSS 

 

Global self-worth: increase in obese children in I 

Athletic competence: ns 

Social acceptance: ns 

Physical appearance: ns 

Behavioural conduct: ns 

Scholastic competence: ns 

Stock et al. (2007) Perceived self- PCS  Self-competence: ns 
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 competence 

Perceived body image 

FRS 

 

body image: ns 

Duncan et al. (2009) Body Image BES  Body esteem: I scored significantly higher than C (p=.0001) 

Pargman & Abry, (1997) Emotional self-control ESQII Emotional self-control: I significantly worse than C group (p=.04) 

Boyle-Holmes et al. 

(2010) 

Perceived physical 

activity competence 

PCS  Perceived physical activity competence: ns 

Walters & Martin, (2000)  

 

Self-Perception 

Children’s Problem 

Behaviours 

SPPC 

BI 

 

Global self-worth: ns 

Athletic competence: ns 

Social acceptance: ns 

Physical appearance: ns 

Behavioural conduct: ns 

Scholastic competence: ns 

Behaviour Problems: ns 

McNeil et al. (2009) Self-esteem SEI  Self-esteem: ns 
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(USA) Health status CHQ-

PF50 

Physical QoL: ns 

Psychosocial QoL: ns 

Smolak et al. (1998) Body esteem 

 

BES Body esteem: ns 

Ebbeck & Gibbons, 

(1998) 

Self-Perception 

 

SPPC Global self-worth      : I significantly improved (p<.001) 

Athletic competence :  I significantly improved (p<.001) 

Social acceptance      : I significantly improved (p<.001) 

Physical appearance  : I significantly improved (p<.001) 

Behavioural conduct  : Female I scored significantly higher than C  

(p < .05) 

Scholastic competence: Female I scored significantly higher than C  

(p < .05) 

Gibbons et al. (2010) Self-Perception 

Perceived social regard 

SPPC 

SSSC 

Global self-worth      : I significantly improved (p<.01) 

Athletic competence :  I significantly improved (p<.01) 
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Social acceptance      : I significantly improved (p<.01) 

Physical appearance  : ns 

Behavioural conduct  : I significantly improved (p<.01) 

Scholastic competence: ns 

Parent social regard: ns 

Classmate social regard: I significantly improved (p<.01) 

Teacher social regard: ns 

Friend social regard: I significantly improved (p<.01) 

Petrakis & Bahls, (1991) Global self-concept M-K 

SCS 

Global self-concept: ns 

WB=Wellbeing; PA = physical activity; I= intervention group; C= control group; ns = not significant; SDQ=Self- Description Questionnaire; 

PH= The Piers-Harris Children’s Self-concept scale; TAI= Trait Anxiety Inventory for Children; BDI =Beck Depression Inventory; RSE = 

Rosenberg Self-esteem Scale; CHQ-PF50 = Child Health Questionnaire; PSPP-C = Physical Self-Perception Profile for Children; SPPC = Self-

Perception Profile for Children; BSS= Body Shape Perception Scale (adapted); PCS = Harter Perceived Competence Scale for Children; FRS= 

Figural Rating scale; BES = Body Esteem Scale for Children; ESQII= Emotional self-control Questionnaire II (modified version); BI= 

Behavioural Rating Index for Children; SEI = Self-esteem Index; CHKS = California Healthy Kids Survey; SSSC= Social Support Scale for 

Children; M-K SCS= Martinek-Zaichkowsky Self-concept scale.
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Chapter 5.  

A confirmatory factor analysis of KIDSCREEN-52 for 8-9 year olds 

from low socioeconomic status in Northern Ireland 
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5.1 Abstract 

 

Objective: The KIDSCREEN-52 questionnaire is a self-report measure that assesses 

the wellbeing of children aged 8-18 years old. As of yet there has been no research 

examining the validity of KIDSCREEN-52 with children from low SES in Northern 

Ireland. Therefore, the factor structure, internal consistency reliability and the test-

retest reliability of the KIDSCREEN-52 questionnaire with children aged 8-9 years 

from a low socioeconomic background in Northern Ireland was examined. Method: 

A total of 412 boys and girls participated. A confirmatory factor analysis was 

conducted for three specified models. A range of fit indices were used. Cronbach’s 

alpha calculated the internal consistency of each dimension and test-retest reliability 

was determined by administering the questionnaire two weeks apart to a subsample 

of the participants. Results: The original 10 factor model was the best explanation of 

the data. All ten sub-scales were inter-correlated and internally consistent. However, 

the measure of autonomy failed to meet the test-retest reliability standard. 

Discussion: The ten dimension model of KIDSCREEN-52 questionnaire is suitable 

to assess the wellbeing of children aged 8-9 years from a low socioeconomic status 

in Northern Ireland. Caution is recommended when using the autonomy dimension 

in an intervention or longitudinal study. Conclusions: KIDSCREEN-52 can be used 

in studies in Northern Ireland with the same population characteristics. 
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5.2 Introduction 

Wellbeing is an important aspect of health which is defined as a state of 

complete physical, mental and social well-being and not merely the absence of 

disease or infirmity (World Health Organisation, 1946). As such wellbeing is 

considered a multidimensional construct (Pollard & Lee, 2003) that encompasses a 

subjective evaluation of psychological, physical and social health (Diener, 1984). 

Despite various views of wellbeing, positive wellbeing is necessary for influencing 

positive outcomes for physical, psychological and social health (Friedli, 2009, Rees 

et al., 2010). The United Kingdom (UK) Governments recent announcement to 

include wellbeing as a marker of health within the nation (Cameron, 2010) highlights 

the importance of positive wellbeing to society. Because child wellbeing has become 

an important outcome measure in health, valid and reliable instruments for 

measurement are required. Yet, a review of child wellbeing found that measurement 

of this construct was inconsistent, had a narrow focus and reflected an adult’s 

perception of wellbeing (Pollard & Lee, 2003). It has been argued that in order to get 

a more accurate and meaningful measure, children’s subjective perceptions of their 

wellbeing is necessary (Ben-Arieh, 2005). From the studies reviewed it is apparent 

that children as young as 7 years old are both able to describe and articulate 

dimensions of wellbeing that are important to them (Fattore et al., 2007). 

Furthermore, some differences as well as similarities between how children perceive 

their wellbeing and how parents and teachers perceive child wellbeing were found 

(Sixsmith et al., 2007). According to Sixsmith and colleagues adopting a child-

centred interpretation may yield a more accurate measure of wellbeing, identifying 

those at risk and informing the effects of interventions on their wellbeing. An 

example of a measure that has been developed based on children’s perspectives is 
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KIDSCREEN-52 (Ravens-Sieberer et al., 2005). 

 The KIDSCREEN-52 questionnaire was developed as a self-report measure 

that assesses the subjective health and wellbeing for children and adolescents aged 8-

18 years old (Ravens-Sieberer et al., 2008).  An important part of the initial 

development of the questionnaire was the focus groups where children and 

adolescents in six countries across Europe were asked about their concepts of health 

and wellbeing (Detmar, et al., 2006). These perceptions formed the basis for the item 

development of KIDSCREEN-52 (Ravens-Sieberer, Erhart, Bullinger & the 

European Kidscreen and Disabkids Groups, 2006). This method ensures, at least in 

principle, that the content of the questionnaire is relevant to children across the 

countries involved in the focus groups and that the preferred item language and lay-

out is chosen by the children and is congruent with how children interpret wellbeing 

(Ravens-Sieberer et al., 2008). Continued development occurred simultaneously 

across 13 countries in Europe and resulted in a generic 52-item scale measured 

across 10 dimensions covering physical, social and psychological aspects of 

wellbeing which include physical wellbeing, moods and emotions, self-perception, 

social acceptance, parent relations and home life, autonomy, social support and 

peers, psychological wellbeing, school environment and financial resources (Ravens-

Sieberer et al., 2008). Confirmatory factor analysis confirmed that this 10 dimension 

model best suited the data from a sample of 22,827 children and adolescents (8-18 

years) (Ravens-Sieberer et al., 2008).  The dimensions in KIDSCREEN-52 include 

some that are not addressed in most comparable instruments of children’s quality of 

life, such as autonomy and financial resources, social relations and social acceptance 

(bullying) (Ravens-Sieberer et al., 2005). In addition, this instrument measures both 

positive affect (psychological wellbeing) and negative affect (moods and emotions) 
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(Ravens-Sieberer et al., 2005) highlighting the important dimensions that children 

consider relevant to their wellbeing. 

Although KIDSCREEN-52 was developed based on children’s perspectives 

of their wellbeing in 6 countries across Europe, Northern Ireland was not included in 

this process. Furthermore, the psychometric properties of KIDSCREEN-52 have not 

previously been analysed with children in Northern Ireland, including children aged 

8-9 years from low SES in Northern Ireland. Therefore, it is unclear if 

KIDSCREEN-52 is a valid and reliable measure to use with children of this age and 

socioeconomic status in Northern Ireland. It is possible that children from low SES 

in Northern Ireland may not perceive their wellbeing the same as children from other 

countries in Europe as children from high and middle SES were included in the 

development of KIDSCREEN-52 (Detmar et al., 2006). Therefore KIDSCREEN-52 

may not be suitable to measure the wellbeing of children specifically from low SES 

and from Northern Ireland, a country not included in the development of 

KIDSCREEN-52. Hence, it is necessary to determine if this child-centred measure of 

wellbeing accurately reflects and measures the wellbeing of children from low SES 

in Northern Ireland to ensure that monitoring of children’s wellbeing and 

relationships with other variables are accurately measured with this population using 

this measure. This can be achieved by assessing the reliability and factor structure of 

KIDSCREEN-52 with children aged 8-9 years from low SES in Northern Ireland. 

Despite KIDSCREEN-52 displaying satisfactory psychometric properties from the 

thirteen countries in Europe involved (Ravens-Sieberer et al., 2008), three of the 

dimensions (autonomy (0.56), social acceptance (0.57), moods and emotions (0.58)) 

did not meet the required standard for test-retest reliability, i.e. intraclass correlation 

(ICC) of 0.6 and Ravens-Sieberer et al. (2008) recommended that further assessment 
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of the questionnaires test-retest reliability be conducted. Therefore, additional 

measures similar to those dimensions that did not meet the test-retest reliability 

criterion will also be included as a precaution in case one or all of these dimensions 

in KIDSCREEN-52 do not meet the required standard of test-retest reliability. This 

provides an additional reason for validating the KIDSCREEN-52 with children from 

low SES in Northern Ireland, where the test-retest reliability has not been tested 

previously and further assessment is recommended with this questionnaire (Ravens-

Sieberer et al., 2008).  

The aim of the study was to assess the internal consistency and test-retest 

reliability and also the factor structure of the KIDSCREEN-52 measure in a Northern 

Ireland sample of children aged 8-9 years from social and economic disadvantage. 

This will determine the most suitable factor structure of this measure with children 

from low SES that can be used as part of a larger investigation addressing physical 

activity, sedentary levels and wellbeing in children from low SES in Northern 

Ireland. 

5.3 Methods 

Detailed descriptions of the methods used in the field-based studies are provided in 

Chapter 3. Specific methods to this study are described below.  

Participants 

A total of 412 participants (170 boys, 242 girls, mean age = 8.57, SD = .49) 

completed the questionnaire between November 2012 and April 2013 in a school 

setting. The children were from primary schools from areas of social and economic 

disadvantage in Northern Ireland. Consent and assent were provided by the parents 

and children. Ethical approval was obtained from Ulster Universities Research 

Ethics Committee (UUREC).  
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Fieldwork 

A research team visited each school on one occasion were children were 

asked to complete the KIDSCREEN-52 questionnaire (Ravens-Sieberer et al., 2008). 

To assess test-retest reliability a subsample (n=119) of children completed 

KIDSCREEN-52 on two occasion two weeks a part. In addition to completing 

KIDSCREEN-52, three additional measures were included in the questionnaire. 

These were added because some dimensions of KIDSCREEN-52 (autonomy, social 

acceptance and moods and emotions) scored just below the required 0.6 test-retest 

reliability threshold, measured by intra-class correlation (ICC); autonomy (0.56), 

moods and emotions (0.58) and social acceptance (0.57) (Ravens-Sieberer et al., 

2008). Autonomy questions from the TNO-AZL Children's Quality of Life 

Questionnaire Child Form (TACQOL-CF) (Vogels et al., 2004); social acceptance 

questions from the Self-Perception Profile for Children (Harter, 1985) and questions 

on moods and emotions from the Child Health and Illness Profile Child Edition 

(CHIP-CE) (Riley et al., 2004) were included. Researchers and teachers assisted 

children to complete the questionnaire.  

KIDSCREEN-52  

Wellbeing was assessed using KIDSCREEN-52 which is a self-report health-

related quality of life (HRQoL) measure that assesses the subjective health and 

wellbeing of healthy children aged 8-18 years (Ravens-Sieberer et al., 2005). The 

content was derived from literature reviews, expert consultation using the Delphi 

method, and focus groups with children and adolescents, ensuring that the 

dimensions and items of HRQoL identified were relevant to children from 8-18 years 

(Ravens-Sieberer et al., 2008). The instrument includes 52 items across 10 

dimensions, which are rated on a five-point Likert scale. The scale measures the 
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frequency of feelings or behaviours  (1= never, 2 = seldom, 3 = sometimes, 4 = 

often, 5 =always) or the intensity of an attitude (1 = not at all, 2 = slightly, 3 = 

moderately, 4 = very, 5 = extremely), referring to the previous week. The 10 

dimensions include: physical wellbeing (five items), psychological well-being (six 

items), moods and emotions (seven items), self-perception (five items), autonomy 

(five items), parent relation and home life (six items), financial resources (three 

items), social support and peers (six items), school environment (six items) and 

social acceptance/bullying (three items). Based on Rasch parameter estimates, scale 

scores were standardised to have mean scores of 50 and a standard deviation of 10 

(The KIDSCREEN Group Europe, 2006). Higher scores indicate higher levels of 

wellbeing. 

Child Health and Illness Profile Child Edition 

The Child Health and Illness Profile Child Edition (CHIP-CE) questionnaire 

is a self-report health-related quality of life (HRQoL) measure that provides an 

assessment of health and wellbeing suitable for children aged 6-11 years (Riley et al., 

2004). It contains 45 items across five domains of health and has previously shown 

good validity and reliability with children (Riley et al., 2004). For the purposes of 

this study the five questions on emotional symptoms from the comfort domain were 

included.  

Self-Perception Profile for Children 

The Self-Perception Profile for children (SPPC) (Harter, 1985) is a self-report 

questionnaire assessing children’s self-perception. It contains 36 items across five 

domains: scholastic competence, social acceptance, athletic competence, physical 

appearance, and behavioural conduct, as well as global self-worth. Several studies 

have confirmed the validity and reliability of the SPPC (Harter, 1985; Granleese & 
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Joseph, 1994). For the purposes of this study the domain social acceptance were 

included in the questionnaire. Each of the six items in the domain consists of a 

structured alternative format to reduce social desirability responses (Harter, 1985), 

e.g. “Some children are always doing things with a lot of children” but “Other 

children usually do things by themselves”. The children are asked to choose the 

description that applies most to them and then indicate whether the description is 

somewhat true or very true for them. 

TNO-AZL Children’s Quality of Life Questionnaire Child Form  

The TNO-AZL Children's Quality of Life Questionnaire Child Form 

(TACQOL-CF) measures the quality of life of children aged 8 to 15 years of age 

(Vogels et al., 2004). The instrument measures health status problems weighted by 

the impact of the health status problems on wellbeing across seven domains, 

including autonomy. The items consist of two questions linked to each other; the first 

question asks whether or not a child had difficulty functioning autonomously in the 

past few weeks, answering either never, occasionally, or often.  If a difficulty did 

occur, the child then indicates how it felt about this problem on a four point Likert 

scale: fine, not so good, quite bad and bad. The validity and reliability of the measure 

has been demonstrated with a sample of 1159 children aged 8-11 years from across 

the Netherlands (Verrips et al., 1999). For the purposes of this study questions from 

the autonomy dimension were included for test-retest reliability analysis should the 

autonomy dimension of KIDSCREEN-52 not reach the required threshold.    

Statistical Analysis 

The internal consistency of KIDSCREEN-52 was tested using Cronbach’s 

alpha. Although the lower limit for Cronbach’s Alpha has been reported as 0.70, this 

level is considered the absolute minimum for clinical scores (Charter & Feldt, 2000). 
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It is considered acceptable for the magnitudes of alpha coefficient to be less stringent 

for measures in psychology for group designed research and large samples than for 

clinical scores (Charter, 2008). A coefficient of less than 0.6 is considered the 

minimum required for group research on psychological measures (Robinson, Shaver 

& Wrightsman, 1999). Test-retest reliability was determined by administering the 

questionnaire twice with 2 weeks between each administration. Intra-class 

correlation coefficients (ICC) were calculated for each dimension. This statistical 

method was also used for the retest reliability testing of KIDSCREEN-52 (Ravens-

Sieberer, et al., 2008) as well as other health status instruments  (Marx, Menezes, 

Horovitz, Jones & Warren, 2003) and is considered an acceptable measure of 

reliability (Chinn & Burney, 1987). A co-efficient of 0.6 or higher was considered an 

adequate test-retest reliability score (Nunnally & Bernstein, 1994). Test-retest 

reliability of the three additional dimensions will also be conducted if a respective 

dimension fails to meet the required test-retest reliability score.  

Multivariate Normality 

Multivariate normality was assessed to ensure that the assumptions required 

by the maximum likelihood method were met. In AMOS, multivariate normality is 

measured using Mardia’s coefficient of multivariate kurtosis and its critical ratio 

which in this sample indicated that the data did not show multivariate normality as 

the critical ratio of Mardia’s coefficient was 123.309 which is more than the cut-off 

ratio of 1.96 for normal multivariate distribution (Mardia, 1970). Therefore, 

bootstrapping (1000 number of bootstrap samples) was used to check the 

significance levels of all the regression weights. All p-values under bias corrected 

percentile method were under .05 indicating that all regression weights were indeed 

statistically significant. In addition, the Bollen-Stine bootstrapping method was used 
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to provide the correct p-value for the chi-square statistic to assess the overall model 

fit (Bollen & Stine, 1992). Bollen-Stine bootstrapping was conducted with 1000 

number of bootstrap samples performed and indicated that the significance level was 

.001. 

The factor structure of KIDSCREEN-52 was tested using confirmatory factor 

analysis. Confirmatory factor analysis tests how well the data fits a hypothesised 

structure and enables alternative models to be tested. Consequently this method will 

be used to test how well the ten-dimension KIDSCREEN-52 model fits the data 

collected in this study. Three confirmatory factor models were specified using Amos 

20 (Arbuckle, 2011) using the maximum likelihood method. Model 1 consisted of 

the 52-items across the 10 factors according to the KIDSCREEN-52 model as 

developed by Ravens-Sieberer et al. (2008) across 13 European countries (see Figure 

5.1). Model 2 was based on Model 1 but also included the higher order dimensions 

psychological wellbeing, autonomy and parent relations that were based on the 

KIDSCREEN-27 model. The KIDSCREEN-27 model consists of the dimensions 

physical wellbeing, social support and peers and school environment from Model 1 

and the items from psychological wellbeing, moods and emotions and self-

perception from Model 1 contribute to the higher order dimension psychological 

wellbeing. The items from autonomy, parent and home life and financial resources 

from Model 1 contribute to the higher order dimension autonomy and parent 

relations. Hence the structure of Model 2 was based on the structure Model 1 

(KIDSCREEN-52) and also the higher order dimensions of KIDSCREEN-27 model 

by measuring wellbeing across the same dimensions (see Figure 5.2). Model 3 

considered wellbeing as one higher order global score (Wellbeing) that reflects the 

items and dimensions of Model 1 and Model 2 (see Figure 5.3). This was similar to 
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the KIDSCREEN-10 model whereby wellbeing is a global score based on items and 

dimensions from KIDSCREEN-27 (Model 2) which is based on KIDSCREEN-52 

model (Model 1).   

The overall goodness of fit of each model was assessed using a range of fit indices as 

recommended by Bollen and Long (1993) and Hoyle and Panter (1995). The fit 

indices used in this study were: the Bollen-Stine chi-square likelihood ratio statistic 

(χ
2
), the comparative fit index (CFI), the Tucker Lewis Index (TLI), the root mean 

square of approximation (RMSEA) and the goodness of fit index (GFI). A good fit is 

indicated by a small non-significant χ
2
 statistic, whereas a large significant χ

2
 

indicates a poor fit (Joreskog & Sorbom, 1993). However, χ
2
 is sensitive to sample 

size and tends to be significant for large sample sizes (Mueller, 2000) such as the 

sample size in this study. 
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Figure 5.1: The dimensions and model structure for Model 1 

        

       = observed item 

 

      = latent variable,           = correlations,           = factor path, 

 

WB = wellbeing, Psychol = psychological. 
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Figure 5.2: The dimensions and higher order structure for Model 2  

        = observed item 

 

                  = latent variable,           = correlations,           = factor path, 

WB = wellbeing, Psychol = psychological. 
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Figure 5.3: The dimensions and higher order structure for Model 3  

        = observed item 

 

                  = latent variable,           = correlations,           = factor path, 

WB = wellbeing, Psychol = psychological. 

 

The Comparative Fit Index (CFI) assesses how much better the model fits in 

comparison to an independence model (Joreskog & Sorbom, 1993) as does the 

Tucker Lewis Index (TLI) (Bollen, 1989). A value of close to 0.95 for TLI, CFI and 

Goodness-of-Fit Index (GFI) indicates a good fit (Hu & Bentler, 1999), while a value 

close to 0.9 indicates an acceptable fit (Bentler & Bonnett, 1980). For RMSEA, 

which looks at the discrepancies between observed and predicted covariances, 

expressed as the discrepancy per degree of freedom (Browne & Cudeck, 1993), a 

value of less than 0.05 indicates a good fit and values close to 0.08 indicate a 

reasonable fit (Hu & Bentler, 1999). Finally the comparative fit of the models was 

assessed using Chi-square difference tests as the models are nested as they all 

contain the same observed items. 
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5.4 Results 

Confirmatory Factor Analysis and Reliability Analysis 

The fit indices for the specified models are reported in Table 5.1. The fit 

indices showed that on the basis of meeting the criteria associated with RMSEA, 

CFI, TLI and GFI all three models were similar in their values with model 1 

exhibiting a better model fit in comparison to the other models. However, the CFI, 

TLI and GFI values were all low in comparison to the recommended values closer to 

0.9 (Bentler & Bonnett, 1980). Therefore, a specification search was conducted to 

see if removing any items from each model gives a better explanation of the data. 

This was executed by choosing items for removal that looked like possibilities from 

their high modification indices on covariances and regression weights. Results from 

the specification search showed that the original Model 1, 2 and 3 were the best fit 

for the data; therefore no items were removed from any model. As all three models 

are nested, the Chi-square difference test was used to determine statistical difference 

between the fit of the models. 

 

Table 5.1: Fit Indices for the alternative models of the KIDSCREEN-52 

questionnaire 

Item Model 1 Model 2 Model 3 

Bollen-Stine χ
2
 2430.758 2498.446 2554.975 

df(p) 1229 (.001) 1253 (.001) 1262 (.001) 

RMSEA  .049 .049 .05 

CFI .819 .812 .805 

TLI .804 .801 .795 

GFI .818 .813 .81 

 

 

Model 1 was a significantly better explanation of the data than Model 2 (χ
2
 

diff = 67.69, df = 24, p<.001). Model 2 was a significantly better explanation of the 

data than Model 3 (χ
2
 diff = 56.52, df = 9, p<.001) but model 1 was a significantly 

better explanation of the data than model 3 (χ
2
diff = 124.21, df = 33, p<.001). Based 
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on these results Model 1 was judged to be the best fit for the data in comparison to 

the higher order models. The standardised factor loadings for Model 1 are presented 

in Table 5.2. All loadings were statistically significant (p<.001). The unstandardised 

factor loadings for Model 1 are presented in Table 5.3 (Appendix 4A).  

The factor correlations are reported in Table 5.4 and estimates of reliability 

(Cronbach’s Alpha) are reported in Table 5.5. All factor correlations were statistically 

significant (p<.001). Cronbach alphas for the sample ranged from 0.59 (Self-

Perception) to 0.81 (Moods and Emotions). The ICC for test-retest reliability ranged 

from 0.51 (Autonomy) to 0.75 (School Environment). Autonomy was the only 

dimension that was below the specified threshold of 0.6. 
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Table 5.2 Standardised Factor Loadings for the 10 factor model of the KIDSCREEN-52 

Scale/Item  Scale/Item  Scale/Item  

Physical Wellbeing  Self-Perception  Financial Resources  

How would you say your health is? 0.50 Have you been happy with way you are? 0.57 Enough money to do things as friends? 0.77 

Have you felt fit and well? 0.62 Have you been happy with your clothes? 0.49 Had enough money for your expenses? 0.65 

Have you been physically active? 0.61 Been worried about the way you look? 0.38 Enough money to do things with friends? 0.75 

Have you been able to run well? 0.49 Felt jealous of way other boys/girls look? 0.35 Social Support and Peers  

Have you felt full of energy? 0.56 Like to change something about your body? 0.35 Have you spent time with your friends? 0.62 

Psychological Wellbeing  Autonomy  Done things with other girls and boys? 0.45 

Has your life been enjoyable? 0.59 Have you had enough time for yourself? 0.48 Have you had fun with your friends? 0.67 

Have you felt pleased that you are 

alive? 

0.41 Able to do things/want to do in free time? 0.56 You and your friends helped each other? 0.66 

Have you felt satisfied with your life? 0.53 Had enough opportunity to be outside? 0.57 Able to talk about everything with friends? 0.71 

Have you been in a good mood? 0.62 Have you had enough time to meet friends? 0.52 Have you been able to rely on your friends? 0.60 

Have you felt cheerful? 0.61 Able to choose what to do in free time? 0.62 School Environment  

Have you had fun? 0.55 Parent Relation and Home Life  Have you been happy at school? 0.79 

Moods and Emotions  Have your parent(s) understood you? 0.64 Have you got on well at school? 0.49 

Have you felt that you do everything 

badly? 

0.50 Have you felt loved by your parent(s)? 0.54 Been satisfied with your teachers? 0.44 

Have you felt sad? 0.68 Have you been happy at home? 0.56 Have you been able to pay attention? 0.57 

Felt so bad that you didn’t want to do 

anything? 

0.63 Parent(s) had enough time for you? 0.69 Have you enjoyed going to school? 0.76 

Felt that everything in life goes wrong? 0.69 Have your parent(s) treated you fairly? 0.73 Got along well with your teachers? 0.59 

Have you felt fed up? 0.64 Able to talk to parent(s) when wanted to? 0.69 Social Acceptance (Bullying)  

Have you felt lonely? 0.59   Been afraid of other boys and girls? 0.57 

Have you felt under pressure? 0.58   Have other boys and girls made fun of you? 0.81 

    Have other girls and boys bullied you? 0.80 

Note: All factor loadings significant (p<.001) 
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Table 5.4 Inter-factor correlations and descriptive statistics 

 F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 

F1 Physical 

Wellbeing 

          

F2 Psychological 

Wellbeing 

0.72          

F3 Moods & 

Emotions 

0.60 0.60         

F4 Self-Perception 0.62 0.80 0.64        

F5 Autonomy 0.44 0.59 0.40 0.75       

F6 Parent Relation 

& Home Life 

0.37 0.66 0.49 0.64 0.71      

F7 Financial 

Resources 

0.29 0.46 0.32 0.41 0.58 0.51     

F8 Social Support & 

Peers 

0.36 0.58 0.32 0.54 0.63 0.61 0.58    

F9 School 

Environment 

0.38 0.66 0.36 0.52 0.41 0.52 0.28 0.49   

F10 Social 

Acceptance 

(Bullying) 

0.14* 0.36 0.38 0.42 0.27 0.31 0.31 0.27 0.28  

Mean score 53.94 55.66 49.7 56.68 53.04 54.04 49.09 56 59.46 43.43 

Standard deviation 10.44 9.44 12.13 11.02 11.04 10.41 10.32 11.76 11.41 13.84 

Note: Factor loadings significant (p<.001) except * significant p<0.05
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Table 5.5 Internal consistency and test-retest reliability of the KIDSCREEN-52 

dimensions 

Scale No. of 

items 

Cronbach’s 

Alpha 

Retest reliability 

(ICC) 

Physical Wellbeing 5 0.69 0.64 

Psychological Wellbeing 6 0.72 0.67 

Moods & Emotions 7 0.81 0.71 

Self-Perception 5 0.59 0.69 

Autonomy 5 0.68 0.51 

Parent Relation & Home Life 6 0.80 0.74 

Financial Resources 3 0.77 0.71 

Social Support & Peers 6 0.77 0.71 

School Environment 6 0.77 0.75 

Social Acceptance (Bullying) 3 0.77 0.68 

ICC = intra-class correlation coefficient 

 

5.5 Discussion 

The aim of this study was to assess the reliability and confirm the factor 

structure of KIDSCREEN-52 based on a sample of children aged 8-9 years from 

schools in low socioeconomic areas in Northern Ireland. Three models of 

KIDSCREEN-52 were specified. Confirmatory factor analysis was performed using 

the maximum likelihood method. A number of fit indices tested the overall goodness 

of fit of each model and the chi square difference tests confirmed the best fitting 

model.  

The fit indices for each of the models were very similar; the RMSEA value 

for all three was at or below 0.05. The Bollen-Stine χ
2
 test of each model was 

significant, but this does not necessarily lead to the rejection of the model as χ
2
 

statistics are sensitive to large sample sizes (Mueller, 2000). Interestingly, the values 

for CFI, TLI and GFI were all below the recommended 0.9 (Bentler & Bonnett, 

1980). Specification search on each model highlighted however that the models did 

not improve by removing items, indicating that each model was the best explanation 
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of the data. Based on the fit indices for each of the models, the 10-factor model 

(Model 1) was considered the best description of the data.  This was confirmed by 

chi square difference tests; the original 10-factor model (Model 1) was a 

significantly better model than the higher order models (Model 2 and Model 3). 

Therefore, CFA validated the factor structure of the KIDSCREEN-52 measurement 

model indicating that this model is the best explanation of the data for children aged 

8-9 years from areas of socioeconomic disadvantage in Northern Ireland. The model 

was the original structure developed by Ravens-Sieberer et al. (2008) and the 

KIDSCREEN group. The RMSEA findings of the current study are similar to 

previous CFA studies conducted using KIDSCREEN-52 with children and 

adolescents (Tzavara et al., 2012; Ravens-Sieberer et al., 2008) while the CFI and 

GFI values were lower than the same studies. However the samples were different as 

the two aforementioned studies had samples of children and adolescents and had a 

mixed socioeconomic status while this study focused on children, aged 8-9 years, 

from low socioeconomic status only.      

Almost all of the subscales demonstrated moderate levels of internal 

consistency ranging from 0.68 to 0.81. These results are favourable compared to 

other studies testing the reliability of the KIDSCREEN instrument. Cronbach’s alpha 

scores ranged from 0.81 to 0.88 in a cross-sectional study of Norwegian children 

aged 8-18 years (Haraldstad, Christopherson, Eide, Nativg, Helseth & the 

KIDSCREEN Group Europe, 2011) and in the development of KIDSCREEN-52 

with children aged 8-18 years across 13 countries, results ranged from 0.77 to 0.89 

(Ravens-Sieberer et al., 2008). However, in this study, one subscale, self-perception, 

scored 0.59 which is considered the minimum alpha acceptable (Robinson et al., 

1999). The same subscale scored the lowest (0.77) in a Korean study with the 
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translated KIDSCREEN-52 (Hong et al., 2007) and the second lowest with the 

International KIDSCREEN dataset of 22,296 children (Ravens-Sieberer et al., 2008) 

and the Norwegian study (Haraldstad et al., 2011) scoring 0.79 and 0.82 respectively. 

However the age groups in the studies conducted by Ravens-Sieberer et al. (2008) 

and Haraldstad et al. (2011) ranged from 8-18 years. Furthermore when the results 

were divided by ages of children 8-11 years and 12-18 years in the International 

KIDSCREEN data, higher alpha values were observed for the adolescents in 

comparison to the children (Ravens-Sieberer et al., 2008). A possible explanation for 

a low alpha level is the number of items in the scale, which in this case was only 5 

items.  It may be so that it is more difficult for a 5 item scale to achieve a high 

internal consistency value than it is for a 10 item scale (Ponterotto & Ruckdeschel, 

2007) and that short scales can be as valid as longer scales (Burisch, 1997).  

Furthermore, deleting items from the subscale would not have improved the alpha 

score. Hence it was decided to continue using the self-perception dimension within 

KIDSCREEN-52. However, despite self-perception achieving the minimum 

acceptable Cronbach’s alpha, its low reliability value is a limitation of the study. This 

is because the low reliability may potentially underestimate any relationships 

between self-perception and other variables of interest (Schmitt, 1996). Therefore, 

caution is advised when interpreting the KIDSCREEN-52 self-perception subscale 

and its relationships with other variables with children from low SES. Future 

research should highlight the low reliability of this dimension and potential for 

attenuated relationships with other variables. Furthermore, studies with children 

from low SES may consider retesting the internal consistency reliability of self-

perception and including an alternate measure of self-perception to assess if the 

alternate measure is a more reliable measure with this population, thus overcoming 
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the limitations of low Cronbach’s alpha. 

The standardised factor loadings were all positive and statistically significant, 

ranging from 0.35 to 0.81. The inter-correlations between factors indicated positive 

relationships between the ten sub-scales of the KIDSCREEN-52, suggesting that all 

the subscales were related to each other. Higher scores on each of the subscales 

indicated better levels of that specific wellbeing dimension.  

The test-retest reliability of autonomy in KIDSCREEN-52 did not meet the 

required standard of 0.6 (Nunnally & Bernstein, 1994). The test-retest (ICC) of the 

additional autonomy measure, TACQOL-CF, scored 0.66 and a cronbach’s alpha of 

0.66. Therefore, this measure of autonomy can be included in an intervention with 

children from low socioeconomic status as it is more reliable than the autonomy 

dimension of KIDSCREEN-52. The test-retest of moods and emotions and social 

acceptance dimensions of KIDSCREEN-52 were acceptable and do not need to be 

replaced with the alternate measures.  

 In conclusion the strengths of the current study are assessing the 

psychometric properties of KIDSCREEN-52 with a population of children aged 8-9 

years from low socioeconomic status in Northern Ireland which has not been 

conducted before, the large sample size, the comparison of different measurement 

models, testing the reliability of the questionnaire and the several goodness of fit 

criteria used to help establish the models suitability with the target population.  

Finally, the original ten dimension structure of the KIDSCREEN-52 

questionnaire is suitable to assess the wellbeing of children aged 8-9 years from low 

socioeconomic status in Northern Ireland. Researchers using the measure for this 

population may take caution interpreting self-perception scores and consider using 

another measure of autonomy for better test-retest reliability. Overall, this 
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instrument, which is based on children’s perspectives, can be used as a reliable self-

report method for assessing wellbeing in children from social disadvantage. The use 

of such an instrument in the measurement of wellbeing can help to further 

understand the relationship between physical activity, sedentary behaviour and 

wellbeing in children across a broad and unique range of dimensions which is the 

focus of the next chapter. 
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Chapter 6.  

The relationship between physical activity, sedentary behaviour and 

wellbeing in children from low socioeconomic status 
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6.1 Abstract 

 

Objective: The relationship between physical activity intensities, sedentary 

behaviour, screen behaviour and the wellbeing of children from low SES, controlling 

for gender, BMI and objectively measured sedentary behaviour/MVPA was 

examined. Method: A total of 239 children aged 8-9 years (SD= .49) participated 

whilst at school in a cross-sectional study. Physical activity and sedentary behaviours 

were assessed objectively via an accelerometer. Children completed a questionnaire 

assessing screen time behaviours. Wellbeing was measured via the KIDSCREEN-52 

questionnaire. Anthropometric measures of height and weight were taken to calculate 

body mass index (BMI). Results: MVPA and light activity were positively correlated 

with autonomy, financial resources and peers and social support. Vigorous intensity 

was positively correlated with physical wellbeing (p < .05) while light intensity was 

negatively correlated with physical wellbeing (p < .05). Self-report screen 

behaviours were negatively correlated with psychological wellbeing, moods and 

emotions, self-perception and school environment (p< .01), while objectively 

measured sedentary behaviour was not significantly correlated with any wellbeing 

dimensions. Discussion: A large percentage of children are not achieving the 

recommended daily physical activity or sedentary behaviour guidelines. Complex 

relationships between sedentary behaviour and wellbeing have emerged, with only 

screen time sedentary behaviours having a negative relationship with wellbeing, 

suggesting that the type of sedentary behaviour may be important in the relationship 

with wellbeing. Conclusion: An intervention designed to reduce sedentary 

behaviours is recommended to determine what effect, if any, there is on the 

wellbeing of children from low SES. 
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6.2 Introduction 

The UK’s physical activity guidelines for improving children’s health 

recommend at least 60 minutes of moderate to vigorous intensity physical activity 

(MVPA) each day (Department of Health, Physical Activity, Health Improvement 

and Protection, 2011). The benefits of achieving the guidelines to reducing obesity, 

cardiovascular disease and diabetes have been reported for adults and children 

(Biddle, Gorely & Stensel, 2004; Mountjoy et al., 2011). Furthermore physical 

activity has been shown to be beneficial for improving self-esteem, mood states and 

decreasing symptoms of depression and anxiety in adults (Biddle et al., 2000). The 

effect of physical activity on wellbeing in children has received less attention than 

adults (Whitelaw et al., 2010) yet similar associations have been reported (Larun et 

al., 2006; Ekeland et al., 2005). These include negative associations with anxiety 

(Parfitt & Eston, 2005) and depressive symptoms (Parfitt & Eston, 2005; Tomson et 

al., 2003; Cheung et al., 2008) and positive associations with global self-esteem 

(Parfitt & Eston, 2005), vigour (Cheung et al., 2008) and physical self-worth in 

children (Parfitt et al., 2009). Furthermore children who met the recommended 

guidelines of MVPA scored higher on measures of wellbeing than less active 

children (Breslin et al., 2012; Shoup et al., 2008), while active children are more 

likely to have a better quality of life than inactive children (Chen et al., 2005; 

Sanchez-Lopez et al., 2009). Nevertheless, many children are currently not meeting 

the activity guidelines with only 43.3% of 7 year old children in Northern Ireland, 

8.6% of boys and 2.9% of girls aged 9 years in England (Basterfield et al., 2011) and 

5.1% for boys and 0.4% for girls in England (Riddoch et al., 2007) are meeting the 

recommended physical activity guidelines for health. These results also indicate that 

boys are consistently more active than girls. 
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Recommendations for the amount of time spent being sedentary have also 

been included in the guidelines. Sedentary behaviour is defined as being in a sitting 

or lying posture while awake with low levels of energy-expenditure (1.0 to 1.5 

METS) (Pate et al., 2008; Tremblay et al., 2010). In the UK, it is recommended that 

extended time being sedentary should be reduced, while in Canada (Tremblay, et al., 

2011) and the USA (American Academy of Pediatrics, 2013) guidelines recommend 

no more than 2 hours per day for screen entertainment. Research indicates that 

sedentary behaviours, independent of physical activity, are related to reduced 

psychological health in children (Tremblay et al., 2011). These include poorer self-

image, life satisfaction (Iannotti et al., 2009), unhappiness (Holder et al., 2009) 

psychological difficulties (Page et al., 2010) and distress (Hamer et al., 2009). Yet 

the availability of electronic media has contributed to a prevailing sedentary lifestyle 

where many youths are now exceeding the recommended amount of time on screen 

behaviours (Currie et al., 2012), particularly boys who tend to spend more time in 

screen behaviours than girls (Steele, van Sluijs, Cassidy, Griffin & Ekelund, 2009). 

Furthermore, children are spending an estimated eight hours per day in total 

sedentary pursuits (Verloigne et al., 2012; Colley et al., 2011).  Physical activity and 

sedentary behaviour can co-exist, that is, it is possible for children to be highly 

sedentary and also meet the MVPA guidelines (Tremblay et al., 2011) and the above 

research indicates that both these constructs have independent relationships with 

wellbeing. Therefore this study aims to explore both the relationships between 

physical activity and wellbeing, independent of sedentary time, and also sedentary 

behaviour and wellbeing, independent of MVPA, in children.  

The evidence for the relationships between physical activity, sedentary 

behaviour and wellbeing in children is not as strong as it is for adults with 
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methodological and measurement inconsistencies in studies with children cited as 

possible reasons why (Biddle & Asare, 2011). Previous studies have focused on 

narrow measures of psychological wellbeing, i.e., self-esteem, depression and 

anxiety (Biddle & Asare, 2011) despite wellbeing being defined as a 

multidimensional concept that subjectively evaluates physical, psychological and 

social health (Diener, 1984). Moreover, it has been argued that children’s wellbeing 

can be more accurately assessed by using measures that have been developed based 

on children’s views of their own wellbeing (Ben-Arieh, 2005). One such measure is 

KIDSCREEN-52 which is a health-related quality of life (HRQoL) questionnaire 

that measures subjective perceptions of health and well-being of children (Ravens-

Sieberer et al., 2005).  As part of its development children and youth aged 8-18 years 

explored the meaning of their wellbeing, identifying dimensions and items relevant 

to their wellbeing in focus groups across six countries in Europe (Detmar et al., 

2006). Ultimately, child wellbeing was conceptualised as multidimensional 

incorporating dimensions such as moods and emotions, physical wellbeing, 

psychological wellbeing, autonomy, self-perception, school environment, social and 

family support as well as the dimensions autonomy and financial resources which are 

not included in other similar quality of life measures for children (Ravens-Sieberer et 

al., 2008). Consequently, this multidimensional and child-based measure enables an 

accurate and broader assessment of the relationship between the dimensions of 

wellbeing relevant to children of this age with physical activity and sedentary 

behaviours. In addition the majority of studies have predominantly used self-report 

or parental proxy reports to measure physical activity and sedentary behaviour 

relationships with wellbeing. However, these approaches are subject to error because 

of children’s limited ability to recall their activity accurately (Chinapaw et al., 2010). 
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Equally sedentary behaviour has predominantly been measured using self-report 

measures of television viewing (TV), DVDs and computer games (collectively called 

screen time). Consistently, screen time is inversely related to different aspects of a 

child’s wellbeing, such as children’s mental health and self-esteem (Biddle & Asare, 

2011; Tremblay et al., 2011).  However, although TV viewing is the most prevalent 

sedentary behaviour in young people, it is not considered the best indicator of 

sedentary behaviour time when measured alone (Biddle et al., 2009).  

In order to overcome such limitations, accelerometers have been used in a 

small number of physical activity studies that have investigated relationships with 

wellbeing. Accelerometers are mechanical devices for objectively measuring 

physical activity and sedentary time in children, reducing the bias and error 

associated with self-report measures (Chinapaw et al., 2010). Furthermore, 

accelerometers can provide information on the frequency, intensity and duration of 

activity (Corder et al., 2008). Researchers have tended to measure total physical 

activity and MVPA using these methods, yet few have addressed the associations 

between each intensity of light, moderate and vigorous activity and wellbeing. From 

the studies that have explored these relationships, findings have been equivocal. For 

example, Parfitt et al. (2009) found that children who accumulated high levels of 

very light activity reported higher levels of anxiety and depression and lower levels 

of global self-worth, while children who accumulated high levels of vigorous activity 

reported lower levels of anxiety and higher levels of global self-worth. Conversely, 

Johnson et al. (2008) found no association between light, moderate and vigorous 

intensity activity with depressive symptoms in 12 year old girls. Similarly, the 

relationship between objectively measured sedentary behaviour and wellbeing in 

children has only recently been investigated. No association between total sedentary 
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time using accelerometers with symptoms of depression with children aged 14 years 

were found (Hume et al., 2011). Conversely, Page et al. (2010) reported that greater 

sedentary time was associated with lower psychological difficulties in children aged 

10-11 years from the UK while Johnson et al. (2008) similarly found an inverse 

relationship between sedentary behaviour and depressive symptoms in children. 

These findings indicate that the relationship between differing intensities of activity, 

sedentary behaviour (measured objectively) and certain aspects of wellbeing is 

unclear and further research is required. Further, their relationship with a broad 

number of dimensions reflecting a child’s perspective on their wellbeing is unknown. 

Therefore this study aims to determine the relationship between time in different 

intensities of physical activity, sedentary behaviour, self-report screen behaviours 

and dimensions of a child’s wellbeing using valid and reliable measures. These 

results will help determine the programmes or interventions necessary to examine 

their effect on children’s wellbeing.  

Children from low SES were recruited in the current study because children 

from similar groups have reported higher levels of sedentary behaviour (Pate et al., 

2011; Drenowatz et al. 2010; Gorely et al., 2004) than those from higher SES, while 

some studies, but not all (Griffiths et al., 2013; Riddoch et al., 2007), show an 

increased risk of lower levels of physical activity for this group (Drenowatz et al. 

2010). Recent findings show that only 22% of children aged 8-9 years from social 

disadvantage in Northern Ireland reached the recommended levels of MVPA (Breslin 

et al., 2012). This evidence indicates that children from low SES are a high risk 

group for these unhealthy behaviours. Moreover children from low SES are at 

increased risk of being overweight or obese in comparison to other groups 

(Stamatakis et al., 2005). Overweight and obese children aged 8-9 years from low 
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SES in Northern Ireland reported reduced social acceptance and physical 

competence (McCullough et al., 2009).  Lower scores for physical and psychosocial 

quality of life (Shoup et al., 2008) and self-perceptions of social acceptance and 

physical appearance (Ottova et al., 2012) have also been reported.  Yet inconsistent 

associations between overweight/obese children and self-esteem, psychological 

wellbeing or relations with parents and others (Flodmark, 2005; Wardle & Cooke, 

2005) were found. Therefore, children’s body mass index (BMI) will be included as 

a covariate in this study. Objectively measured MVPA and sedentary behaviour will 

also be included as covariates in order to examine the independent relationships of 

physical activity and sedentary behaviour with wellbeing. Finally, researchers have 

reported in previous studies that boys are more active than girls (Basterfield et al., 

2011), boys spend more time in screen sedentary behaviours than girls (Steele et al., 

2009) and boys tend to have lower levels of wellbeing than girls at preadolescence 

(Currie et al., 2012). However, it is unknown if these gender differences exist with 

children from low SES in Northern Ireland. 

The aims of Study 3 were to overcome measurement limitations of previous 

research in this area with children. The relationship between objectively measured 

time spent in sedentary, light, moderate and vigorous intensity, total daily activity 

and time spent in MVPA alongside self-report screen time will be analysed with a 

multidimensional measure of child wellbeing (KIDSCREEN-52) that reflects a 

child’s perspective of their own wellbeing. Together these measures will provide a 

more accurate evaluation of the relationship between physical activity, sedentary 

behaviours and wellbeing in children from low SES of which there is limited 

research. In addition gender differences will be analysed for physical activity, 

sedentary behaviour and wellbeing. The percentage of children from low SES 
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achieving the physical activity/screen time sedentary behaviour guidelines will be 

calculated. Based upon the existing research it was hypothesised that children who 

achieved the recommended 60 minutes of MVPA each day or spent less than two 

hours a day in screen time behaviours will score significantly higher in wellbeing 

measures than children who did not. A positive relationship between high intensities 

of physical activity and wellbeing is expected whilst a negative relationship between 

low intensity of physical activity and sedentary behaviours with wellbeing is 

expected.  

6.3 Methods 

Detailed descriptions of the methods used are provided in Chapter 3. Specific 

methods used in this study are described in detail below. 

Study Design, Schools and Participants 

A cross-sectional study of primary school children aged 8–9 years was 

conducted. Ethical approval was obtained from the University of Ulster’s Research 

Ethics Committee. Primary schools from areas of low socioeconomic status in 

Northern Ireland were invited to participate in the study (see Chapter 3, p 55). Only 

children in Year 5 (aged 8-9 years) who returned signed consent and assent forms 

participated in the study (see Appendices 2E and 2F). A total of 412 children agreed 

to participate in the study and all filled in the questionnaire and agreed to wear an 

Actigraph accelerometer for 8 days. Of those who participated, 239 children (58%; 

107 boys and 132 girls) returned accelerometers that reached the validity criteria for 

inclusion in the study despite researchers using the recommended accelerometer 

compliance strategies outlined earlier (see Chapter 3, p 65). The mean age was 8.57 

years (SD = .49). 

Fieldwork 
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A team of six researchers from the University of Ulster Sports Outreach 

Team visited each school on one occasion to collect the data. Children were asked to 

complete the KIDSCREEN-52 questionnaire and screen time questions which 

assessed the variables during the previous week. Physical activity and sedentary 

behaviour was measured objectively by an accelerometer worn on the right hip of 

each participant using a flexible belt over an 8-day period. Children’s height (to the 

nearest 0.1cm) and weight (to the nearest 0.1kg) were measured twice and the 

average was used to calculate body mass index (BMI) (kg/m2) (see Chapter 3, p 66 

for a full description).  

Outcome Measures 

Objective Measurement of Physical Activity and Sedentary Behaviour 

Children’s habitual physical activity and sedentary behaviour were measured 

objectively using Actigraph GT3X accelerometers (Actigraph, GT3X California, AM 

7164-2.2 by MTI Health Services, Fort Walton Beach, FL 32548, USA). The 

Actigraph accelerometer monitors the frequency, intensity and duration of activity 

levels, producing activity counts that equate to intensities of sedentary, light, 

moderate and vigorous. Actigraph accelerometers have shown to be valid, reliable 

and feasible devices for the measurement of children’s physical activity (De Vries et 

al., 2006).  

A 5-second epoch was chosen to avoid underestimation of time spent in 

vigorous activities because of the sporadic nature of children’s activity patterns 

(Edwardson & Gorely, 2010).  Children were asked to wear the accelerometer on 

their right hip on an elastic band for 8 days. Participants were instructed to take the 

monitor off for bedtime, bathing, swimming and other water-based activities. 

Families were given a log sheet (Appendix 3C) to note when, why and for how long 
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the monitor had been removed each day and why. Strategies to ensure compliance 

with accelerometer wear, as described in the Methods Chapter (Chapter 3, p 65) were 

employed. Accelerometers were initialised prior to being distributed to children and 

the data was retrieved after 8 days. The movement data was then processed using 

Actilife software (v6 USA California, AM 7164-2.2 by MTI Health Services, FL 

32548, USA).  

For a participant’s data to be included in the physical activity analysis, 

participants were required to have completed four valid days of wear time, including 

one weekend day. A reliability of 0.80 has previously been reported for 4 days of 

accelerometer measurement (Trost et al., 2005; Corder et al., 2008). A valid day was 

defined as one that included 9 or more hours (540 minutes) of data (Gorely et al., 

2009; Breslin et al., 2012).  Although 10 hours of wear time is often used in children, 

there is not a significant difference in the reliability scores for between 7 and 10 

hours (Corder et al., 2008; Penpraze et al., 2006). 

Non-wear time was defined as 20 minutes of consecutive zeros and was 

deleted from the data. This time period was chosen because it is unlikely that a child 

will record no movement (staying very still) for longer than 10 or 20 minutes 

(Esliger et al., 2005). This protocol has been used in previous studies with children 

(Gorely et al., 2009; Breslin et al., 2012; Yildirim et al., 2011; Griffiths et al., 2013).  

Very few (less than 10) of the activity logs, denoting when the accelerometer was 

used, were returned to the researcher so this information was not used as part of the 

data processing. Poor levels of adherence for accelerometer use are not uncommon 

when measuring children (Sirard & Slater, 2009).  

In order to quantify time spent in daily physical activity, MVPA, sedentary, 

light, moderate and vigorous intensity, evidence-based children’s cut off points were 
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applied to the accelerometer output. Time spent in moderate and vigorous physical 

activity was calculated using Mattock’s physical-activity cut-off points (≥ 3581 

cpm)(Mattocks et al., 2007) which have been used previously with children of this 

age group from low SES (Breslin et al., 2012) and in a large UK study of children 

(Riddoch et al., 2007). The sedentary behaviour count threshold of 100cpm was used 

because it has been shown to be very accurate when measuring the sedentary time of 

children (Trost et al., 2011). 

 Screen Behaviours 

Participants were asked to report their levels of screen behaviour using 

questions from the National Children’s Survey in Northern Ireland (Health 

Promotion Agency, 2006). Children were asked to report how long they spend doing 

each of the sedentary leisure-based activities (i.e., watching TV, DVDS or playing 

computer games) on a school day in the last week and last Saturday and last Sunday. 

The responses ranged from 0 to > 4 hours per day. This question was used previously 

in a school-based physical activity intervention with children from low SES in 

Northern Ireland (Breslin et al., 2012). 

KIDSCREEN-52 Health-Related-Quality of Life Questionnaire for Children 

The KIDSCREEN-52 instrument is a health-related quality of life (HRQoL) 

measure, that examines the subjective health and wellbeing of healthy children aged 

8-18 years across 10 dimensions (Ravens-Sieberer et al., 2005). Refer to Chapter 3, p 

57 for a detailed description of the questionnaire. Study 2 (Chapter 5) of this thesis 

showed, using confirmatory factor analysis, that the 10 dimension model of this 

measure is suitable for children aged 8-9 years from low socioeconomic status in 

Northern Ireland. Furthermore, the internal consistency of each of the dimensions 

was also assessed in Study 2 and found to be acceptable for this particular group of 
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children, ranging from 0.59 for self-perception to 0.81 for moods and emotions.  

 

Statistical Analysis 

 The normal distribution of the data was tested by a combination of visual 

inspection of histograms, Z scores for skewness and kurtosis and a Shapiro-Wilks 

test (see Tables 3.3 and 3.4 in Chapter 3).  Many of the KIDSCREEN-52 dimensions 

and almost all of the physical activity and sedentary behaviour data did not 

approximate a normal distribution and were highly skewed. In addition, scatterplots 

indicated that the relationships between the variables were not linear which 

suggested that Pearson’s correlation was not the most appropriate method for 

determining correlations with this data. Therefore, non-parametric statistical analyses 

were performed with Spearman’s correlation chosen as the correlation statistic to 

use. Spearman’s correlations convert the variables to ranks and minimise the effect 

of highly skewed data and is considered a more valid test when data appears more 

monotonically related than linearly related, when parametric assumptions are 

violated in correlations and the data is highly skewed (Field, 2013).   

Descriptive statistics (median and inter-quartile range, (IQR)) were 

calculated for minutes spent at total physical activity, MVPA, sedentary, light, 

moderate and vigorous intensity level, hours per day spent doing each sedentary 

behaviour; watching television, DVDs and playing computer games, as well as the 

total time spent on all screen behaviours. Mann-Whitney U tests were performed to 

identify any gender differences between the physical activity, sedentary behaviour 

and wellbeing data. 

To assess relationships between total physical activity/physical activity 

intensities light, moderate, and vigorous activity, time spent being sedentary, self-

reported screen time and each dimension of wellbeing, Spearman’s correlation co-
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efficient (r) were calculated. Partial correlations were conducted controlling for 

gender and BMI and other potential covariates (MVPA and objectively measured 

sedentary time). Gender was a covariate as significant differences between boys and 

girls for total physical activity, moderate activity, MVPA, total screen time, watching 

DVDs, playing computer games and some wellbeing dimensions were found. 

Controlling for objectively measured sedentary time enables the association between 

each physical activity intensity and wellbeing to be addressed independent of time 

spent sedentary. Equally, controlling for MVPA enables the association between 

sedentary behaviours and screen time behaviours with wellbeing to be addressed 

independent of time spent in MVPA. Adjusting for these potential covariates 

strengthens the association between the aforementioned variables.  

The participants’ data was also analysed in the context of public health 

physical activity guidelines. Healthy levels of physical activity in children 

recommend achieving 60 minutes or more of MVPA daily. Therefore the data was 

grouped according to whether the participants met the physical activity guidelines of 

≥ 60 minutes of MVPA per day. Guidelines for time spent using screen entertainment 

for children in the UK recommend minimising the amount of time spent sitting for 

long periods of time while in the USA and Canada recommendations specify no 

more than 2 hours per day in screen behaviours (American Academy of Pediatrics, 

2001; Tremblay et al., 2011).  The self-report sedentary behaviours data was grouped 

according to the later screen time guidelines of ≤ 2 hours per day. Mann-Whitney 

tests were performed to identify significant differences between those children who 

met the guidelines and those who did not. Mann-Whitney tests were performed as 

the data is non-parametric, therefore potential covariates could not be controlled for 

in these analyses. All data analyses were performed using the SPSS (Version 20.0), 
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statistical significance was set at p < 0.05. 

6.4 Results 

A total of 239 children participated in the study and achieved the validity 

criteria of the accelerometer data for inclusion in the study. Descriptive statistics 

(median and inter-quartile range, (IQR)) of the physical activity/intensities for the 

children are presented in Table 6.1, screen times are presented in Table 6.2, and 

KIDSCREEN-52 scores are presented in Table 6.3.   

There was a gender difference for physical activity. Boys spent 5.8 minutes 

more in moderate intensity physical activity which was significantly more minutes in 

moderate activity (median = 24.48; IQR = 16.23) (U = 9586, p < .001) than girls 

(moderate intensity median = 18.68; IQR = 9.55), boys spent 12.2 minutes more in 

total physical activity which was significantly more minutes in total physical activity 

(median = 250.37; IQR = 58.71) (U = 8265.5, p < .05) than girls (median = 238.17; 

IQR = 54.92) and boys spent 6.49 minutes more in MVPA which was significantly 

more minutes in MVPA (median = 31.32; IQR = 21.06) (U = 9053.5, p < .001) than 

girls (median = 24.83; IQR = 13.37). Boys also accumulated 1.5 hours per day more 

for total screen time which was significantly more hours per day for total screen time 

(median = 7.5; IQR = 5) than girls (median = 6; IQR = 2.83) (U = 28286, p < .001), 

boys spent 0.33 more hours per day watching DVDs which was significantly more 

time watching DVDs (median = 2; IQR = 2) than girls (median = 1.67; IQR = 1.33) 

(U = 22936, p < .05) and boys spent 2 hours per day more playing computer games 

which was significantly more (median = 3.67; IQR = 2.67) than girls (median = 1.67; 

IQR = 1.67) (U = 31209.5, p < .001). Girls scored significantly better than boys for 

the dimensions parent and home life (U = 17889.5, p < .05) and school environment 

(U = 14301, p < .001), whereas boys felt significantly less bullied than girls (U = 
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24020.5, p < .01).  The median sedentary time was 514.9 (IQR 87.46) minutes per 

day of which there was no significant difference by gender.   

Separate correlation analyses were used to explore the relationship between 

total physical activity and physical activity intensity with each dimension of 

wellbeing (See Table 6.4). Total physical activity, MVPA and light activity was 

significantly positively correlated with autonomy, financial resources and peers and 

social support. After controlling for objectively measured sedentary time, total 

physical activity was no longer correlated to financial resources. Light activity was 

also negatively correlated with physical wellbeing. These relationships remained 

after potential covariates: gender, BMI and objectively measured sedentary time 

were partialled out. Moderate activity was also positively correlated with autonomy, 

finance and peers and social support but the significant relationships only remain for 

autonomy when objectively measured sedentary time is controlled for. Similarly, 

vigorous activity was positively correlated with autonomy, financial resources, peers 

and social support and physical wellbeing. After controlling for objectively measured 

sedentary time, vigorous activity was no longer significantly correlated with 

financial resources and peers and social support. All other significant correlations 

remained. Finally sedentary time was negatively correlated with financial resources 

but this significance did not prevail after controlling for MVPA. No other significant 

relationships between time spent being sedentary and any of the wellbeing 

dimensions were observed.  

Correlation analyses were used to investigate the relationship between total 

time in screen time, time spent watching TV, DVDs and playing computer games 

with wellbeing dimensions of KIDSCREEN-52 (See Table 6.5). Total screen time 

was negatively correlated with psychological wellbeing, moods and emotions, self-
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perception and the school environment and positively correlated with autonomy. 

Analysis of the separate screen time behaviours similarly found negative 

relationships with wellbeing dimensions. Watching TV, DVDs and playing computer 

games was negatively correlated with moods and emotions, while watching DVDs 

and playing computer games was also negatively correlated with psychological 

wellbeing and the school environment. Further, watching DVDs was negatively 

correlated with parent and home life and peers and social support. All significant 

relationships remained after controlling for gender, BMI and MVPA.    

 

 

 

 

 

 

 

 

 



 

 

1
5
1
 

Table 6.1: Medians and IQR for children’s physical activity intensities 

 All Boys Girls p Value 

 n Median (IQR) n Median (IQR) n Median (IQR)  

Total daily 

    PA 
239 

243.28 

(214.79, 269.62) 
107 

250.37
a
 

(219.67, 278.38) 
132 

238.17
a
 

(209.45, 264.37) 
0.024 

Intensity        

Sedentary 239 
514.9 

(478.37, 565.83) 
107 

502.76 

(474.81, 565.83) 
132 

523.65 

(480.85, 566.01) 
0.176 

Light 
239 

212.51 

(192.77, 239.40) 
107 

216.03 

(195.88, 244.27) 
132 

210.75 

(190.72, 237.84) 
0.22 

Moderate 
239 

20.69 

(15.62, 27.42) 
107 

24.48
a
 

(18.71, 34.94) 
132 

18.68
a
 

(14.38, 23.93) 
<.001 

Vigorous  
239 

6.23  

(4.23, 9.18) 
107 

6.33  

(4.55, 9.42) 
132 

6.14  

(4.03, 8.71) 
0.242 

MVPA 239 
27.57  

(20.81, 37.68) 
107 

31.32
a
  

(21.67, 42.73) 
132 

24.83
a
  

(18.67, 32.04) 
<.001 

a = significant gender difference; Median scores in minutes per day and inter-quartile range (IQR);  

MVPA = moderate to vigorous activity
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Table 6.2:  Descriptive data for children’s screen time 

 All Boys Girls p Value 

 n Median (IQR) n Median (IQR) n Median (IQR)  

Total ScreenTime 239 6.28 (5.0, 8.71) 107 7.5
a
 (6.0, 10) 132 6.0

a
 (4.57, 7.4) <.001 

Watching TV 239 2.0 (1.66, 2.66) 107 2.3 (1.67, 2.67) 132 2.0 (1.67, 2.67) 0.232 

Watching DVDs 239 1.67 (1.0, 2.67) 107 2
a
 (1.0, 3.0) 132 1.67

a
 (1.0, 2.33) 0.043 

Playing Computer 

Games 
239 

2.0  

(1.33, 4.0) 
107 

3.67
a
  

(2.0, 4.67) 
132 

1.67
a
 

 (1.0, 2.67) 
<.001 

a = significant gender difference; Median scores of screen times in hours per day and inter-quartile range (IQR)
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Table 6.3:  Descriptive data for children’s wellbeing scores (KIDSCREEN-52) 

 

 All (n=239) Boys (n=107) Girls (n=132) p Value 

 Median (IQR) Median (IQR) Median (IQR)  

Physical WB 

52.43  

(47.08, 59.3) 

52.43  

(47.08, 59.37) 

55.6  

(47.08, 59.37) 
0.809 

Psychological WB 

54.49  

(49.33, 61.55) 

54.49  

(47.12, 61.55) 

57.6  

(49.33, 61.55) 
0.056 

Moods & 

Emotions 

47.15  

(41.54, 57.39) 

48.12  

(41.21, 57.4) 

47.15  

(42.50, 57.4) 
0.74 

Self-Perception 

55.38  

(47.78, 69.78) 

55.38  

(49.26, 69.78) 

55.38 

 (47.78, 69.78) 
0.416 

Autonomy 

50.77  

(45.17, 60.52) 

50.77  

(44.78, 60.52) 

53.22  

(45.47, 60.52) 
0.288 

Parent & Home 

Life 

54.64  

(47.5, 65.87) 

51.81
a 
 

(45.72, 65.87) 

54.65
a
  

(49.0, 65.87) 
0.022 

Finance 

49.27  

(41.92, 56.35) 

49.92  

(41.92, 56.35) 

49.27  

(41.92, 56.35) 
0.829 

Peers & Social 

Support 

54.93  

(48.35, 62.66) 

54.93  

(46.66, 71.46) 

54.93  

(48.36, 62.66) 
0.385 

School 58.87  56.4
a 
 61.87

a
  <.001 
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Environment (50.37, 73.80) (46.94, 65.94) (54.2, 73.79) 

Bullying 

(Social 

Acceptance) 

42.2  

(33.12, 58.85) 

48.07
a
  

(35.44, 58.85) 

42.19
a
  

(31.07, 58.85) 
<.01 

a = significant gender difference; Median scores and inter-quartile range (IQR) of KIDSCREEN-52 
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Table 6.4: Correlation analyses for accelerometer data in minutes per day of MVPA, total PA and physical activity intensities with wellbeing 

variables 

 Total PA MVPA Sedentary Light Moderate 
 

a
r 

b
r 

c
r 

a
r 

b
r 

c
r 

a
r 

b
r 

d
r 

a
r 

b
r 

c
r 

a
r 

b
r 

c
r 

Physical WB -.049 
-

.054 
-.075 .095 .094 .084 

-

.036 
-.043 -.01 -.096 -.102 -.122* .053 .05 .037 

Psychological 

WB 
.011 .004 .035 -.001 .02 .052 .078 .079 .092 .018 .003 .03 

-

.012 
.003 .036 

Moods & 

Emotions 
.082 .086 .104 .083 .081 .098 .025 .029 .062 .071 .077 .091 .055 .054 .07 

Self-

Perception 
-.048 

-

.048 
-.019 -.027 

-

.016 
.014 .078 .083 .083 -.049 -.053 -.028 

-

.042 
-.033 -.002 

Autonomy .151* 
.151

* 
.14* .147* 

.169

** 
.159** 

-

.063 
-.058 .002 .133* .128* .115* 

.144

* 

.161 

** 
.15* 

Parent & 

Home Life 
.095 .092 .074 .036 .045 .023 

-

.063 
-.065 -.053 .106 .101 .084 .048 .054 .032 

Finance .141* 
.138

* 
.106 .131* 

.148

* 
.116* -.11* -.111* -.064 .145* .138* .108* .12* .132* .098 

Peers & Social 

Support 

.189 

 ** 

.186

** 
.172** .112* 

.127

* 
.109* 

-

.069 
-.072 -.029 .187** 

.179 

   ** 

.165 

   ** 

.111

* 
.123* .103 

School 

Environment 
-.023 

-

.031 
-.018 -.067 

-

.039 
-.027 .04 .041 .029 .004 -.015 -.002 

-

.088 -.068 
-.057 

Bullying .000 .000 .019 .001 
-

.005 
.013 .05 .047 .049 -.003 -.001 .015 

-

.032 -.037 
-.021 

* p<.05, ** p < 0.01, WB= wellbeing; PA = physical activity; MVPA = moderate-to-vigorous activity 
a 
= correlation controlling for gender

  
n=  236; 

b 
= correlation controlling for gender and BMI n =  234; 

c 
=correlation controlling for gender, BMI 

and objectively measured sedentary time n= 233; 
d 

= correlation controlling for gender, BMI and MVPA n=  233.      
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Vigorous 

 

 
a
r 

b
r 

c
r  

Physical WB .119* .122* .115*  

Psychological WB -.017 .012 .033  

Moods & Emotions .087 .083 .094  

Self-Perception -.021 -.009 .012  

Autonomy .101 .124* .114*  

Parent & Home Life -.018 -.007 -.025  

Finance .109* .131* .107  

Peers & Social Support .091 .112* .097  

School Environment -.038 .000 .011  

Bullying .033 .028 .041  
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Table 6.5: Correlation analyses for total screen time, time spent watching TV, DVDs and playing computer games with wellbeing variables 

 Total Screen time Watching TV Watching DVDs Playing computer games 

 
a
r 

b
r 

c
r 

a
r 

b
r 

c
r 

a
r 

b
r 

c
r 

a
r 

b
r 

c
r 

Physical WB -.091 -.092 -.089 -.099 -.1 -.095 -.036 -.043 -.047 -.09 -.088 -.081 

Psychological 

WB 
-.176** -.186** -.185** -.027 -.04 -.038 -.108* -.112* -.113* -.162** -.17** -.169** 

Moods & 

Emotions 
-.259** -.258** -.255** -.174** -.172** -.167** -.198** -.195** -.2** -.176** -.176** -.17** 

Self-Perception -.117* -.119* -.12* .041 .037 .036 -.065 -.061 -.06 -.051 -.055 -.057 

Autonomy -.119* -.123* -.117* .032 .024 .035 -.046 -.042 -.05 -.07 -.076 -.063 

Parent & Home 

Life 
-.092 -.095 -.093 .039 .034 .037 -.103 -.106 -.108* -.061 -.063 -.059 

Finance -.021 -.025 -.018 .01 .002 .011 -.06 -.062 -.069 -.013 -.017 -.004 

Peers & Social 

Support 
-.102 -.106* -.101 .025 .017 .025 -.098 -.102 -.108* -.061 -.065 -.055 

School 

Environment 
-.229** -.243** -.245** -.052 -.07 -.073 -.224** -.231** -.23** -.173** -.184** -.188** 

Bullying -.009 -.008 -.008 .032 .033 .033 -.045 -.048 -.048 -.018 -.016 -.016 

* p<.05, ** p < 0.01, WB= wellbeing; 
a 
= correlation controlling for gender

  
n=  236; 

b 
= correlation controlling for gender and BMI n =  234; 

   
c 
= correlation controlling for gender, BMI and MVPA n=  233.      
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Public Health Guidelines for Physical Activity and Screen Time 

The median MVPA was 27.6 (IQR 16.87) minutes per day.  Only 2.51% of 

children reached the recommended amount of daily MVPA with more boys (4.7%) 

than girls (0.75%) achieving the guidelines. Those children who reached the 

recommended MVPA amount did not score significantly different in any of the 

wellbeing dimensions compared to those who did not reach the recommended level 

(Table 6.6). Almost all the children (97.5%) spent more than 2 hours per day 

engaged in sedentary behaviours involving screen entertainment; watching 

television, DVDs and playing computer games (Table 6.7). Children who kept within 

the screen time guidelines scored a higher median of psychological wellbeing than 

those who did not with the difference being significant. However no further 

significant differences of wellbeing dimensions were found for children who kept 

within the screen time guidelines and those who did not.   
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Table 6.6: Medians and IQR of KIDSCREEN dimensions for children meeting and not meeting MVPA guidelines 

 Met Physical Activity Guidelines  

 Yes n = 6 No n = 233  

 Median IQR Median IQR p Value 

Physical WB 54.02 50.51, 60.59 55.6 47.08, 59.36 0.796 

Psychological WB 51.78 48.78, 57.6 57.6 49.33, 61.55 0.272 

Moods & Emotions 50.58 46.72, 56.03 55.38 49.75, 69.78 0.589 

Self-Perception 56.15 49.26, 62.53 55.38 49.76, 69.78 0.808 

Autonomy 53.52 48.69, 68.75 50.77 45.17, 60.52 0.341 

Parent & Home Life 53.23 43.34, 57.45 54.65 47.5, 65.87 0.477 

Finance 50.84 39.71, 57.97 49.28 41.92, 56.35 0.890 

Peers & Social Support 67.06 56.69, 71.46 54.93 48.35, 62.66 0.074 

School Environment 53.22 40.22, 60.75 61.86 54.22, 73.79 0.077 

Bullying 58.85 38.93, 58.85 42.19 33.12, 58.85 0.178 

WB = wellbeing; IQR= inter-quartile range 
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Table 6.7: Medians and IQR of KIDSCREEN dimensions for children meeting and not meeting the screen time guidelines 

 Within Guidelines  

(≤ 2 hours/day) 

        Above Guidelines 

         (> 2 hours/day) 

 Yes n = 6 No n = 233  

 Median IQR Median IQR 
p 

Value 

Physical WB 55.6 48.99, 66.5 52.43 47.08, 59.36 0.084 

Psychological WB 59.6 53.2, 68.49 54.49 49.33, 61.55 0.03 

Moods & Emotions 51.34 40.9, 64.27 47.15 42.17, 57.39 0.541 

Self-Perception 57.75 45.36, 69.78 55.38 47.78, 69.78 0.86 

Autonomy 56.27 50.25, 68.75 50.77 45.17, 60.52 0.061 

Parent & Home Life 62.19 47.76, 65.87 54.65 47.5, 65.87 0.158 

Finance 52.42 43.62, 62.86 49.28 41.92, 56.35 0.128 

Peers & Social Support 60.39 51.85, 71.46 54.93 48.35, 62.66 0.113 

School Environment 63.9 54.2, 73.79 58.87 50.37, 73.79 0.073 

Bullying 58.85 30.59, 58.85 42.19 33.12, 58.85 0.362 

WB = wellbeing; IQR= inter-quartile range 
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6.5 Discussion 

Study 3 assessed the relationship between physical activity, sedentary 

behaviour and wellbeing of children. The findings extend previous knowledge in this 

area by using a measure of wellbeing, developed from children’s views of their 

wellbeing and using an objective measure of physical activity and sedentary 

behaviour in conjunction with self-report screen behaviours. This enabled the 

relationship between different physical activity intensities, time in objectively 

measured sedentary behaviour and screen time sedentary behaviour with wellbeing 

to be ascertained. In addition, the prevalence rates of children achieving the physical 

activity/sedentary behaviour guidelines were calculated as well as determining if 

children who achieved the physical activity/sedentary behaviour guidelines had 

significantly different wellbeing than those who did not. Finally, these relationships 

were explored with children from low SES, where gender differences between each 

of the variables were also tested, thus further extending knowledge in this area.  

Only 2.51% of children, (4.7% were boys and 0.75% were girls), achieved 

the recommended level of 60 minutes of MVPA every day.  These figures are 

remarkably lower than a study of 634 7 year old children in Northern Ireland 

whereby 43.4% of children were reported to be achieving the recommended physical 

activity guidelines using accelerometers (Griffiths et al., 2013). The percentages by 

gender are also lower than a study where 8.6% of boys and 2.9% of girls aged 9 

years in England (Basterfield et al.,  2011) achieved the recommended activity levels 

but similar to Riddoch et al (2007) who found, for children aged 11 in England, that 

5.1% boys and 0.4% of girls met the guidelines. The variations in percentages may 

partly be due to the different MVPA intensity thresholds used in each of the studies 

which range from 2000 counts-per-minute (cpm) (Griffiths et al., 2013) to 3600 cpm 
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(Riddoch et al., 2007). Indeed, when the MVPA threshold was increased from 

2000cpm to 3000cpm, the percentage of children meeting the guidelines across the 

UK decreased significantly from 80.4% and 59.4% to 13.7% and 0.4% for boys and 

girls respectively (Griffiths et al., 2013). Despite the variation in prevalence of those 

meeting the activity guidelines, albeit concerningly low, boys are consistently more 

active than girls, as is the case in Study 3.   

Most of the HRQoL scores across the dimensions were similar for boys and 

girls with some notable exceptions. Girls reported significantly better parent and 

home life and school environment scores than boys which is a similar pattern 

reported in the KIDSCREEN-52 study of gender differences in HRQoL of children 

aged 8 years from 12 European countries (Michel, Bisegger, Fuhr, Abel & the 

KIDSCREEN group, 2009) of which Northern Ireland was not included.  The 

finding that boys felt more socially accepted and less bullied by peers than girls has 

also been reported previously (Breslin et al., 2012). Although boys spent 

significantly more time than girls in MVPA, they also accumulated significantly 

more hours per day in sedentary screen activities than girls, in particular, watching 

DVDs and playing computer games, which is in line with previous research (Steele 

et al., 2009). However, no gender differences were reported in this study for 

objectively measured sedentary behaviour. This is in contrast to other UK cohorts 

where girls aged between 7-10 years consistently report significantly higher 

objectively measured sedentary time than boys (Basterfield et al., 2011; Steele et al., 

2009; Page et al., 2010; Klitsie et al., 2013). It appears that boys and girls are equally 

very sedentary with girls more likely to spend time in non-screen based sedentary 

pursuits whereas boys pursue more screen based behaviours. These findings would 

suggest that any intervention for changing sedentary behaviour should take gender 
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into account. 

Recommendations of physical activity levels for health benefits focus 

predominantly on MVPA. Yet in this study children who reported meeting the 

guidelines did not score significantly higher in any of the wellbeing dimensions than 

those who did not achieve the guidelines. These findings are contrary to previous 

research where, irrespective of weight status, children who met the physical activity 

guidelines reported significantly higher physical, psychosocial and total quality of 

life compared to those who did not using accelerometers (Shoup et al., 2008). Using 

self-report activity measures, children who achieved the MVPA guidelines scored 

significantly higher in social acceptance, social support, satisfaction, comfort, 

resilience and achievement dimensions than those who did not (Sanchez-Lopez et 

al., 2009; Breslin et al., 2012) and lower psychological distress scores after 

controlling for sedentary behaviours (Hamer et al., 2009).  This discrepancy between 

studies may have arisen because the analyses between the wellbeing scores of those 

who achieved and did not achieve the physical activity guidelines in the current 

study could not control for potential covariates due to its non-parametric properties. 

Moreover the low percentage of children (2.51%) who met the guidelines may have 

also had an impact on the result. However, the correlation analyses showed a positive 

relationship between MVPA and autonomy, financial resources and peers and social 

support in this study, after controlling for potential covariates including objectively 

measured sedentary behaviour. Page et al. (2010) reported similar findings when 

they found that greater objectively measured MVPA was significantly related to 

lower psychological difficulties only when objectively measured sedentary time was 

taken into account in  children (mean age 10 years). In light of these findings, 

controlling for time in sedentary behaviours to determine the independent 
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relationship between MVPA and wellbeing may be important. Furthermore, 

objectively measured MVPA, did not show a relationship with the remaining seven 

dimensions of wellbeing, some of whom have shown a positive relationship with 

physical activity in previous studies, e.g., moods and emotions, psychological 

wellbeing, social acceptance and parent and home life (Sanchez-Lopez et al., 2009; 

Breslin et al., 2012; Hamer et al., 2009). However, the latter studies measured self-

report physical activity which is subject to error and recall bias; a limitation which 

objectively measured physical activity overcomes (Sirard & Pate, 2001). This 

suggests that how physical activity is measured (self-report or objective) and the 

dimension of the child’s wellbeing that is being measured may determine the 

relationship between physical activity and wellbeing, as suggested by Page et al. 

(2010). The findings of the current study indicate that MVPA is positively related to 

autonomy, financial resources and peers and social support, and not related to other 

dimensions of wellbeing in children from low SES. Further research using objective 

measure of physical activity and similar measures of wellbeing are needed to verify 

the current findings.  

It was hypothesised that light intensity physical activity would be negatively 

related to wellbeing while moderate intensity, MVPA or vigorous intensity would be 

positively related to wellbeing. The analysis showed that light intensity physical 

activity was negatively related to physical wellbeing and that vigorous intensity 

physical activity was positively correlated to physical wellbeing. This finding is not 

surprising as a child’s physical wellbeing refers to how energetic, active and healthy 

they are which one would expect to correlate more favourably with more active than 

less active intensities. However, the findings also showed that light intensity activity 

was positively related to autonomy, financial resources and relationships with peers; 
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relationships which also exist with MVPA. These findings suggest that light activity 

is equally as important as MVPA in its positive relationship with these aspects of a 

child’s wellbeing. A potential mechanism to explain these positive associations with 

wellbeing may be when children are engaging in an activity of choice within a 

positive social environment with friends, that this reflects well on their autonomy 

and relationships with peers (Mulvihill, Rivers & Aggleton, 2000). Further, the 

positive relationship between autonomy and all intensities of activity has not been 

demonstrated elsewhere. These results are unique and add to the previous knowledge 

of relationships with different intensities demonstrating that wider relevant aspects of 

children’s wellbeing are also related to many physical activity intensities, rather than 

moderate and vigorous activity as included in the national guidelines. 

Determining the relationship between objectively measured sedentary 

behaviour with each of the dimensions of wellbeing in KIDSCREEN-52 is novel as 

previous studies looked at narrow markers of mental health/wellbeing such as 

depressive symptoms, self-esteem and psychological difficulties. Studies 

investigating the relationship between these wellbeing variables and total sedentary 

time by accelerometery have reported contrasting findings. For example, no 

associations were reported with global self-esteem and physical self-concept for 

children aged 11 (Faulkner et al., 2014), self-esteem for girls aged 13 (Nihill et al., 

2013) and symptoms of depression for children aged 14 years (Hume et al., 2011) 

which support the findings of the current study. However these findings are in 

contrast to the inverse associations previously reported between psychological 

difficulties and depressive symptoms with sedentary time (Page et al., 2010; Johnson 

et al. 2008). In Study 3, no significant relationships were found for any of the 

KIDSCREEN-52 dimensions with objectively measured sedentary behaviour leading 
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to the conclusion that time spent being sedentary is not associated with all aspects of 

a child’s quality of life, after controlling for gender, BMI and MVPA. 

However, self-report sedentary behaviour, measured via screen time; 

watching TV, DVDs and playing computer games had significant small to moderate, 

negative relationships with differing wellbeing dimensions, after controlling for 

gender, BMI and MVPA. Specifically, spending time in sedentary screen behaviours 

is associated with feelings of dissatisfaction with life and self, depression and having 

negative feelings about school. Watching DVD’s was also associated with not having 

a good relationship with parents or feeling rejected by your peers, while total screen 

time was also associated with feeling less autonomous. Watching TV was associated 

with increased symptoms of depression. Those children who stayed within the screen 

time guidelines of 2 hours per day showed significantly higher levels of 

psychological wellbeing than those who exceeded the guidelines. These results  

mirror previous research where higher levels of screen based media use in children is 

associated with poorer self-image, poorer life satisfaction, poorer perceived health 

status and family relationships and quality of life, psychological distress and 

unhappiness (Iannotti et al., 2009; Dalton, Schetzina, Pfortmiller, Slawson & Frye, 

2011; Holder et al., 2009; Page et al., 2010). In fact, few, if any studies have 

highlighted a positive relationship between TV viewing and a child’s wellbeing 

(Tremblay et al., 2010).  Nihill et al. (2013) also compared both objectively 

measured sedentary time and self-report time spent in different sedentary behaviours 

with self-esteem in 357 Australian girls from low-income communities (mean age 

13.2 years). No association was found between self-esteem and the accelerometer 

data, whilst inverse associations were found between watching DVDs and using the 

computer for non-school purposes. The findings of the current study corroborate the 
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findings of Nihill et al. (2013) adding further support to the suggestion that specific 

sedentary behaviours, such as watching DVDs and playing computer games, rather 

than total time sedentary may have a link with wellbeing (Webb, Benjamin, 

Gammon, McKee & Biddle, 2013; Nihill et al., 2013). Various sedentary pursuits 

such as doing homework, sitting and chatting, reading for leisure as well as screen 

time contribute to the total sedentary time as measured objectively by 

accelerometers. It may be possible that some sedentary behaviours such as sitting 

and chatting may have no relationship or a positive relationship with wellbeing while 

watching TV/DVDs or playing computer games may expose children to violent or 

unhealthy behaviours that may be detrimental to their wellbeing (Webb et al., 2013). 

This may explain why no association was found between objectively measured 

sedentary behaviour while a negative relationship with screen time behaviours exists 

(Webb et al., 2013). Further research is needed to determine what the relationship is 

between other specific sedentary behaviours and children’s wellbeing.  

Unlike objective measures of sedentary behaviour, self-report sedentary 

behaviour questionnaires are subject to social desirability bias and recall error 

(Chinapaw et al., 2010). However, objective measures of sedentary behaviour, i.e., 

accelerometers and inclinometers, cannot distinguish between different types of 

sedentary behaviour (Atkin et al., 2012). Therefore, a systematic review of sedentary 

behaviour measures used with children and adolescents recommended that subjective 

(e.g. self-report) and objective measures of sedentary behaviour such as 

accelerometers are used simultaneously in order to assess volume and type of 

behaviour (Lubans et al., 2011). The findings of Study 3 and Nihill et al. (2013) 

highlight the importance of measuring specific sedentary behaviours along with 

accelerometers to see if different relationships between each sedentary behaviour and 
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volume of sedentary time with children’s quality of life continue to emerge.  

The relationships found between the screen time behaviours and wellbeing 

and physical activity and wellbeing occurred independent of MVPA and sedentary 

time respectively. This is significant as it provides further evidence that physical 

activity and sedentary behaviour are separate constructs (Biddle et al., 2009) that 

have significant positive and/or negative relationships with different aspects of a 

child’s wellbeing (Hamer et al., 2009; Page et al., 2010; Nihill et al., 2013). However 

the current study is cross-sectional in design, making it impossible to demonstrate 

causal effects between outcome measures. Children who engage in extended time in 

screen behaviours may, as a consequence, develop lower levels of psychological 

wellbeing and moods and emotions among others. Alternatively, children with 

depressive symptoms, and those who feel isolated by peers and family may engage 

in more screen time as a consequence. Yet, few if any interventions have focused on 

reducing sedentary behaviours in children (Salmon, Tremblay, Marshall & Hume, 

2011) with more aimed at increasing MVPA (Kriemler et al., 2011) and assessing the 

effect on children’s wellbeing. This highlights a gap in the research where an 

intervention aiming to reduce sedentary behaviour and assess the outcome on 

children’s wellbeing is warranted. 

The strengths of the study include the use of objective physical activity and 

sedentary time assessment, the self-report measure of screen time, specifically 

analysing time watching TV, DVDs and playing computer games as separate 

behaviours and a validated measure of HRQoL that reflects children’s perceptions of 

their wellbeing across 10 dimensions. Furthermore, alongside gender, important 

covariates such as BMI and time sedentary for activity analyses and time in MVPA 

for sedentary analyses were accounted for allowing relationships independent of 
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these variables to be found. However the findings need to be interpreted taking into 

consideration the following limitations. Many of the statistically significant 

correlations between physical activity, screen behaviours and wellbeing were weak, 

i.e., < .3, as classified by Cohen (1988). As the sample size was large, indicating 

stable relationships, and robust measures of physical activity, sedentary behaviour 

and wellbeing were used, the weak associations may imply that the relationships 

reported were not as meaningful or important to children from low SES. However, as 

causality cannot be determined from a cross-sectional design, an intervention type 

study is required to determine if reducing sedentary behaviour or increasing physical 

activity has an effect on the wellbeing of children from low SES. This will clarify the 

direction of causality and if the weak relationships reported were meaningful to 

children from low SES. Although a large sample size was used, the results cannot be 

generalised to a broader population group because the sample was from a low 

socioeconomic background. Although accelerometers are recommended for 

measuring children’s physical activity, they can potentially underestimate physical 

activity as they are removed for water based activities, some contact sports and do 

not accurately measure cycling (Sirard & Pate, 2001). In addition another objective 

measure of sedentary behaviour, the ActivPAL instrument, contains an inclinometer 

which enables it to distinguish between standing and sitting accurately (Ridgers et 

al., 2012), a function that accelerometers cannot do with great accuracy (Atkin et al., 

2012). However, lack of resources and cost prohibited the use of ActivPAL alongside 

accelerometers in this study. 

In summary, the current study contributes to research in the emerging field of 

sedentary behaviour and health by suggesting a complex relationship between 

objectively measured sedentary behaviour and self-report time in screen behaviours 
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with dimensions of wellbeing from children’s perspective from low SES. The 

research highlighted that engaging in screen time sedentary behaviours is negatively 

related to children’s wellbeing. However, the relationship between objectively 

measured sedentary behaviour and wellbeing was not statistically significant. This 

suggests that the type of sedentary behaviour measured or the type of measurement 

tool (objective vs self-report) used may have a role to play in its relationship with 

wellbeing. Children who achieved <2 hours of screen behaviours daily reported 

significantly higher psychological wellbeing median scores than those who did not. 

In addition, light intensity activity demonstrated to be as important as MVPA in its 

positive relationship with autonomy, finance and peers and social support, which is a 

unique finding. Taking into consideration the results and the high prevalence of 

children from low SES engaged in >2 hours of screen behaviours daily, an 

intervention type research design with follow-ups looking to reduce screen based 

sedentary behaviours is needed to determine if there is a causal effect between 

sedentary behaviour and children’s wellbeing from low SES.
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Holistic intervention to reduce sedentary behaviour time of children 

from low socioeconomic status: The Stand Up for Children’s Health 

(S.U.C.H.) Study 
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7.1 Abstract 

Objective: Study 3 reported that self-report screen-based sedentary behaviours are 

negatively associated with the wellbeing of children but objectively measured 

sedentary behaviour showed no association with wellbeing. However, the research 

was cross-sectional; hence the cause and direction of effects cannot be determined. 

This study assessed the efficacy of a school-based sedentary behaviour intervention 

(Stand Up for Children’s Health, (S.U.C.H.)) for reducing sedentary behaviour, 

screen time behaviour, increasing physical activity and wellbeing in 8-9 year old 

children from low socioeconomic status in Northern Ireland. Method: A non-

randomised controlled trial involving 127 children (71 intervention, 56 control) aged 

8-9 years from 7 primary schools participated. The intervention group received a 12-

week school-based programme (SUCH) devised using social cognitive theory. At 

pre- and post-intervention, both groups completed a questionnaire assessing 

wellbeing (KIDSCREEN-52 and TACQOL-CF) and screen time behaviour. Physical 

activity and sedentary behaviour were measured by accelerometry. Results: No 

significant effects of the intervention on sedentary behaviour, screen behaviour or 

physical activity were found. A significant reduction in school environment was 

found as assessed by KIDSCREEN-52 for the intervention group in comparison to 

the control group. Discussion: The SUCH intervention did not significantly reduce 

the sedentary behaviour of children from low SES in comparison to the control 

group. Therefore it remains unclear if reducing sedentary behaviour effects 

wellbeing in children from low SES. Conclusions: Further research identifying, the 

correlates of screen-based sedentary behaviour, as well as effective strategies and 

behaviour change theories for reducing sedentary behaviour are needed. Such 

information will aid in the development of interventions reducing sedentary 
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behaviour and determine their effect on wellbeing in children from low SES.    

7.2 Introduction 

It is acknowledged that low levels of physical activity in children contribute 

to detrimental health such as obesity, Type 2 diabetes, cardiovascular disease, low 

self-esteem, anxiety and depression (Mountjoy et al., 2011; Larun et al., 2006; 

Ekeland et al., 2005).  Evidence also highlights that sedentary behaviours, primarily 

measured by screen time, is negatively associated with the wellbeing of adults 

(Hamer, Stamatakis & Mishra, 2010; Hamer, Coombs & Stamatakis, 2014) and 

children (Page et al., 2010). Sedentary behaviour is defined as being in a sitting or 

lying posture while awake with low levels of energy-expenditure (1.0 to 1.5 METS) 

(Sedentary Behaviour Research Network, 2012). There is an increase in the 

opportunities for children to be sedentary (Salmon et al., 2011) and the major 

contributors to children’s overall sedentary behaviour include spending time 

watching television (TV), computer screens and electronic entertainment platforms 

(collectively called screen time), travelling to school by car and sitting in school 

lessons (Salmon et al., 2011). Previously it was believed that sedentary behaviour 

times displaced physical activity, however there is little or no association between 

sedentary behaviour and MVPA (Biddle, Gorely, Marshall, Murdey, & Cameron, 

2004; Ekelund et al., 2006) and that it is possible for children to meet the physical 

activity guidelines of 60 minutes of MVPA daily while still engaging in large 

amounts of sedentary behaviour (Salmon et al., 2011). This highlights that sedentary 

behaviour is a distinct behaviour that is independent of physical activity. 

Furthermore data from Study 3 of this thesis highlighted statistical associations 

between physical activity intensities, sedentary behaviours and wellbeing of children 

from low SES. In particular, time spent in light, moderate and vigorous physical 
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activity showed mainly positive and few negative relationships, whereas in relation 

to time spent watching TV, DVDs and playing computer games, predominantly 

negative associations were found with wellbeing such as moods and emotions, 

psychological wellbeing and school environment among others. Additionally, the 

relationship between sedentary time from accelerometers and wellbeing was not 

statistically significant. This evidence exists irrespective of daily MVPA. However, 

this study is cross-sectional in design so causality cannot be determined; hence it is 

not clear whether spending time in screen based sedentary behaviours causes low 

levels of wellbeing or whether children who have low levels of wellbeing choose to 

spend more time in screen behaviours. Equally, it is unclear if total time spent in 

sedentary behaviours has any affect on children’s wellbeing.   

 Previous interventions promoting physical activity have shown positive 

effects on decreasing depression, anxiety (Larun et al., 2006) and increasing self-

esteem (Ekeland et al., 2005) in children and adolescents. Although a review of 

reviews found a number of interventions aiming to reduce sedentary behaviours in 

children and young people, many of the studies examined the impact of reducing this 

health behaviour on body weight in children (Biddle, Petrolini & Pearson, 2014), a 

finding also reported in a systematic review of sedentary behaviour and health 

indicators in children (Tremblay et al., 2011).  To date there appears to be no school-

based intervention designed to solely reduce time in sedentary behaviours and 

determine its effect on the wellbeing of children. One school-based intervention 

promoting healthy eating and physical activity examined its effect on physical 

activity level, sedentary behaviours (TV viewing and playing computer games), 

healthy diet and psychological wellbeing on 8-9 year old children in the UK (Sahota 

et al., 2001). The authors reported no significant differences in physical activity and 
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sedentary behaviours but reported a significant increase in global self-worth for 

obese children in the intervention group only. The failure to reduce time in sedentary 

behaviours may be because the intervention focused on promoting physical activity 

and a healthy diet only. A recent intervention with adults found that a reduction in 

sedentary time caused an increase in total wellness, which encompasses an 

individual’s outlook on life, including their perceptions of personal physical activity, 

happiness, learning, society, work and spirituality (Barwais, Cuddihy & Tomson, 

2014). Given the negative associations found between sedentary behaviours and 

children’s wellbeing, interventions designed to reduce children’s sedentary behaviour 

and determine the effect on their wellbeing are required. 

 Reviews are inconsistent as to which setting is the most effective for 

sedentary behaviour interventions in children. One review reported no differences 

between the settings (van Grieken, Ezendam, Paulis, van der Wouden & Raat, 2012), 

another reported community (Biddle, O’Connell & Braithwaite, 2011) while a 

different review reported home or clinic-based settings as the most effective context 

(Schmidt et al., 2012). This inconsistency suggests that no particular setting is more 

effective than any other. However school-based settings are the most common setting 

for sedentary behaviour interventions in children (De Mattia, Lemont & Meurer, 

2007; Salmon et al., 2011) and are considered ideal for targeting children’s health as 

they provide access to a large number of children (Fox et al., 2004) while also 

ensuring a greater chance of adhering to the intervention programme (Harris et al., 

2009). Furthermore, school-based interventions have shown to be successful at 

increasing physical activity in children (Kriemler et al., 2011; Also see Chapter 2, p 

44 for a full review). 

 A review of reviews analysed ten systematic reviews and meta-analyses of 
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interventions reducing sedentary behaviours in children and young people (Biddle et 

al., 2014). Overall, a small yet significant effect on reducing sedentary behaviour 

post-intervention was found (Biddle et al., 2014). Sedentary interventions are 

comprised of those focusing on sedentary behaviour only (single) or on multiple 

health behaviours (physical activity, sedentary behaviours and/or improving 

nutrition). All interventions targeted reducing the sedentary behaviour such as 

watching TV or other screen time behaviours only. A meta-analysis and a review 

found that there is no difference in the effectiveness of reducing sedentary 

behaviours between the single and multiple health behaviour interventions in youth 

(van Grieken et al., 2012; Leung, Agaronov, Grytsenko & Yeh, 2012), while a 

systematic review concluded that the most effective interventions for reducing screen 

behaviours in children focused on sedentary screen behaviours only or included the 

use of a TV electronic device that monitored and set limits for viewing time 

(Steeves, Thompson, Bassett, Fitzhugh & Raynor, 2012). A suggested reason given 

was that multiple health behaviour interventions may dilute the effects on changing 

sedentary behaviours (Steeves et al., 2012). Many sedentary interventions occurred 

in the school setting and incorporate multiple health behaviours as part of their 

intervention. Gortmaker et al. (1999) found, following a 2 year school-based 

intervention aimed at reducing TV viewing, increasing MVPA and consuming a 

healthier diet, a significant reduction in sedentary screen time for the intervention 

group compared to the control group. Salmon et al. (2010) reported a reduction in 

screen time at weekends for boys in the intervention group compared with boys in 

the control group. Yet no significant reductions in screen time were found in many 

other multicomponent school-based interventions (Sahota et al., 2001; Harrison et 

al., 2006; Breslin et al., 2012). Unexpectedly, greater TV viewing was reported post-
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intervention in a behavioural modification group of children in comparison to the 

control group (Salmon et al., 2008). However, a school-curriculum based 

intervention which focused solely on reducing screen time found significant 

reductions in TV viewing and time spent playing video games (Robinson, 1999). The 

curriculum-based lessons were combined with an optional electronic TV monitoring 

device that monitors and budgets the viewing time of each member of the household 

(Robinson, 1999). As the frequency of use of the devices were not elaborated upon in 

the article, it is difficult to ascertain how influential the devices were in obtaining 

this result (Steeves et al., 2012). Furthermore, there are reservations for their use, 

such as the effectiveness of the long-term use of the electronic monitors and whether 

they continue to be effective in reducing TV viewing after they are removed (Biddle 

et al., 2014). Moreover, gender differences have previously been shown for physical 

activity levels and sedentary behaviours. Researchers have shown, via cross-

sectional studies, that boys are more active than girls (Griffiths et al., 2013) and 

spend more time in screen based sedentary behaviours than girls (Steele et al., 2009). 

Determining the effect of a school-based sedentary behaviour intervention on 

sedentary behaviour, screen time behaviour and physical activity levels of children 

from low SES by gender would contribute to knowledge by analysing which gender 

the intervention had an effect on, if any.  

In addition, many of the unsuccessful multiple health intervention studies 

above were with children from low SES. Children from lower socioeconomic status 

have reported spending more time being sedentary (Pate et al., 2011) and  that 

sedentary behavioural patterns established during childhood are relatively stable over 

time (Biddle et al., 2010). An intervention focused solely on reducing sedentary 

behaviours with the aforementioned target group may be more successful than a 
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multiple health intervention where the key message on reducing sedentary 

behaviours may be lost in the other health messages; increasing physical activity and 

eating healthily, making it more difficult to reduce what appears to be a highly 

prevalent behaviour with this group.  

One possible reason why many multiple health behaviour school-based 

interventions were not successful at reducing sedentary behaviours may be that many 

focused on promoting 60 minutes of MVPA alongside reducing sedentary 

behaviours. However children can engage in 60 minutes of MVPA daily while also 

being highly sedentary (Tremblay et al., 2011). It has been suggested that sedentary 

time is more likely to be replaced by light physical activity than MVPA (Rutten, 

Savelberg, Biddle & Kremers, 2013) and that an intervention promoting light 

activities to replace sedentary behaviours may help reduce the time children spend in 

sedentary behaviours (Salmon, 2010). Light activity breaks, included as a way to 

break up sitting time in school, were used in a pilot study (Transform-US) to reduce 

sedentary behaviours of children aged 8-9 years (Salmon et al., 2011). This strategy 

was incorporated into every 30 minutes of sitting time in the classroom and was 

conducted along with one 30-minute standing lesson every day. The authors reported 

a reduction of 20 minutes in time spent being sedentary in class (Salmon et al., 

2011). Integrating light activities into the classroom offers an approach that requires 

no equipment, no cost, limited training of teachers as well as the benefit of 

interrupting long periods of sitting. Further, Healy et al. (2008) found when 

sedentary time was broken frequently by light activities in adults; there was a 

positive physical health outcome for biological markers of metabolic risk. In Study 3 

of this thesis, positive associations were found between light intensity physical 

activity and perceptions of autonomy, peer relationships and social support from 
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others. Therefore, light activity breaks of 2 minutes in duration will be included in 

the SUCH intervention as a strategy to reduce sedentary behaviours and may also 

improve the wellbeing of children. 

A novel approach to reducing the sitting time of children in school through 

the use of standing desks has been investigated (Lanningham-Foster et al., 2008; 

Benden, Blake, Wendel & Huber, 2011). Benden et al. (2011) reported, following 12 

weeks of the standing desks, that 70% of children were standing for 100% of the 

time and 30% were standing for 75% of the time.  Lanningham-Foster et al. (2008) 

looked at the effects of standing desks on physical activity levels in children aged 10 

years and found no difference between children in standing classrooms and 

traditional classrooms. Although standing desks have been successfully integrated 

into classroom environments (Hinckson et al., 2013) and appear to reduce sedentary 

time in children, it was not feasible to use this strategy to reduce sitting time in 

school in the current intervention. 

 Many school-based interventions are based on psychological theories of 

behaviour change. A recent systematic review looked at the behaviour change 

strategies used in interventions reducing children’s screen time and concluded that 

goal setting and self-monitoring, constructs from Social Cognitive Theory (SCT) 

(Bandura, 1986), were the most common strategies used (Steeves et al., 2012). Other 

frequently used strategies included problem solving, prompt reminders, positive 

reward reinforcement and social support (Steeves et al., 2012; Biddle et al., 2014). 

Interventions in school settings included class-based lessons providing an 

information component to the children (Salmon et al., 2008; Salmon et al., 2011). 

Techniques employed in these lessons include getting children to monitor how long 

they spend in sedentary behaviours in their leisure time (self-monitoring), identifying 
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alternative activities to overcome barriers to reducing their sedentary time (problem-

solving) and setting goals to reduce time in sedentary behaviours (Salmon et al., 

2008; Breslin et al., 2012; Gortmaker et al., 1999; Robinson, 1999). These 

techniques have also been included in previous successful school-based physical 

activity interventions (Gorely et al., 2009). The involvement of family is also 

considered an integral aspect to many interventions successful at reducing time in 

sedentary behaviours (Biddle et al., 2013; Schmidt et al., 2012; Leung et al., 2012) 

and incorporates modelling (e.g., parents or siblings show how they reduce sedentary 

behaviours) and social support (e.g., parents and siblings give support to the child in 

reducing sedentary behaviours). The family component is most commonly employed 

using newsletters (Biddle et al., 2014). The current school-based intervention, Stand 

Up for Children’s Heath (S.U.C.H. Study) utilised Bandura’s SCT as a guiding 

framework in its design. At the end of the intervention there is a highlight event (fun 

quiz and demonstration). This strategy was included as it is considered an event 

which children can work towards, increasing motivation to change health behaviour 

and has previously been successfully used in school-based physical activity 

interventions (Gorely et al., 2009; Breslin et al., 2012). 

 The aim of this non-randomised controlled trial is to reduce time in sedentary 

behaviours by displacing sedentary time with light activities and to determine the 

intervention’s effect on sedentary behaviour, screen time behaviour, physical activity 

and the wellbeing of children from low SES. The study contributes to the research 

area as the first school-based intervention designed to reduce time in sedentary 

behaviours and determine its effect on the wellbeing of children from low SES. 

Furthermore, determining a sedentary behaviour intervention’s effect by gender on 

sedentary behaviour, screen time behaviour and physical activity levels of children 
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from low SES contributes to knowledge in this field as to date no such research has 

been conducted with this population in Northern Ireland. The intervention will be 

multicomponent involving education sessions in the classroom during curriculum 

time, light activity breaks in school and at home and parents will be included via 

prompting information in newsletters. The primary hypothesis is that the intervention 

group will significantly reduce their sedentary time and screen time behaviours 

compared to the control group from pre-intervention to post-intervention. It is 

predicted that time in sedentary behaviours will be displaced into light intensity 

physical activity for the intervention group. The secondary hypothesis is that the 

reduction in sedentary behaviours will cause a significant increase in levels of 

wellbeing post-intervention for children in the intervention in comparison to the 

control group. Finally, it is hypothesised that boys and girls separately in the 

intervention group will significantly reduce their sedentary time and screen time 

behaviours and significantly increase their light intensity activity in comparison to 

each gender in the control group from pre-intervention to post-intervention.  

7.3 Methods 

Detailed descriptions of the methods used in the field-based studies are 

provided in the Methods Chapter (Chapter 3). Specific methods to this study are 

described in detail below.  

Study Design, Schools and Participants 

Ethical approval was obtained from the University of Ulster’s Research 

Ethics Committee. A non-randomised-controlled trial of primary school children 

aged 8-9 years in Year 5 from areas of social disadvantage was conducted. Figure 7.1 

depicts the flow of the recruitment and participation numbers throughout the study. A 

total of 37 primary schools from areas of social and economic disadvantage were 



 

182 

 

invited to participate, from which 7 schools (12 classes) agreed to participate. 

Schools agreed to be assigned to one of two groups, an intervention or control group. 

The schools were not randomly assigned to the intervention or control group because 

the number of participating boys and girls and classes in the seven schools that 

agreed to participate differed with some schools having more than one class 

participating in the same group. Therefore, in order to ensure that there was a 

balance in numbers between the intervention and control group, the schools were 

assigned to each group based on their participating class sizes and not in a random 

assignment. School head teachers signed written consent forms. Approximately 133 

children in the intervention schools and 123 children in the control schools were 

invited to participate. Invitation letters, information flyers outlining the study and 

consent and assent forms were sent home with the children. A total of 79 children in 

the intervention group (59.4% of children in intervention schools invited to 

participate) and 61 children in the control group (49.6% of children in control 

schools invited to participate) signed consent and assent forms (see Appendix 2L and 

2M) . Following participant absences from school and three children opting to drop 

out of the study, the final sample for analysis contained 127 children, divided 

between the intervention schools (n=71 children; mean age 9.08 (SD .36) years) and 

the control schools (n=56 children; mean age 8.88 (SD 1.25) years).  

A 2(Group) x 2(Time) mixed methods research design was adopted, the 

Group variable has two levels, intervention and control, and the Time variable had 

two levels, pre and post intervention. The same measurements were taken for the two 

groups at pre- and post-intervention. 
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37 Primary schools from low SES invited to participate 

  

4 interventions schools (6 classes) 

agreed to participate 

133 children invited to participate 

3 control schools (6 classes) agreed to 

participate 

127 children invited to participate 

  

Pre-intervention measures 

Consented and took part N= 79/133 

(59.4%) 

Pre-intervention measures  

Consented and took part N = 61/127 

(49.6%) 

  

Post-intervention measures 

Following 2 dropouts, 6 absent, 

N=71/79 (90%) in 4 intervention 

schools 

Post-intervention measures 

Following 1 dropout, 4 absent, 

N=56/61 (92%) in 3 control  

schools 

     Figure 7.1: Flow diagram of the recruitment of participants through the 12 week   

     intervention. 

 

Fieldwork 

At baseline and following the 12-week intervention, a research team visited 

each school. Children were asked to complete the self-report questionnaire assessing 

their wellbeing (KIDSCREEN-52), autonomy and screen behaviours over the 

previous week. On each occasion children’s height and weight measurements were 

taken twice by trained researchers and used to calculate their body mass index (BMI) 

(kg/m2). Physical activity and sedentary behaviours were measured objectively using 

Actigraph accelerometers (Actigraph, GT3X California, AM 7164-2.2 by MTI 

Health Services, Fort Walton Beach, FL 32548, USA). Children wore the 

accelerometers for 8 days and, following collection, the data was downloaded using 

Actilife software (V.6 USA California, AM 7164-2.2 by MTI Health Services).  
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The S.U.C.H. Intervention Programme 

S.U.C.H. (Stand Up for Children’s Health) is a 12 week school-based 

intervention. The programme’s aim is to decrease children’s time in sedentary 

behaviours at home and school. Incorporated in the intervention were aspects of 

Bandura’s social cognitive theory (Bandura, 1986) that have shown success in 

reducing sedentary behaviour. The intervention was comprised of classroom 

sessions, activity breaks in school and family involvement via newsletters handed 

out four times over the 12 weeks. The classroom sessions were delivered by a trained 

teacher while the classroom teacher delivered the activity breaks daily in school. 

This was in addition to the children’s regular Physical Education class. Prior to the 

intervention, teachers were trained how to implement the activity breaks during 

school time by a trained researcher. The control schools continued with their regular 

physical education classes throughout the intervention. The programme took place 

between February and May 2014 and the fieldwork took place in January (pre-

intervention) and in May/June (post-intervention).  

Intervention classroom sessions 

The classroom sessions occurred in weeks 1, 6 and 12 of the intervention 

with each session lasting 30 minutes in length (Appendix 3F). The lessons provided 

awareness of the public health recommendations to minimise time in sedentary 

behaviours, the main sedentary behaviours children engaged in during their leisure 

time and for how long, the health benefits of reducing time in sedentary behaviours, 

to provide strategies to reduce sedentary behaviours and identify alternative activities 

to do instead of sedentary behaviours. These aims were achieved through a 

presentation to children in each lesson (see Appendix 3F). Strategies to reduce sitting 

time provided in the lessons included setting an alarm or display a reminder to take a 
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break from sitting at home. Children were also given pedometers for a lesson and 

provided with a list of different sitting and light everyday activities to follow 

recording the number of steps they take for each. This aimed to increase their 

awareness and understanding of how sedentary activities affect our activity levels 

(via number of steps). The final classroom session was seen as an event that the 

children could work towards. In this session, children completed a fun quiz, recalling 

what they had learned in the previous sessions and were given the chance to “show 

off” what strategies they did to help reduce their sedentary behaviours. Finally the 

children made posters advocating reducing time in sedentary behaviours and 

presented it to the class. Including a highlight event like this is considered 

motivational for children in school-based physical activity interventions (Gorely et 

al., 2009). The sessions are outlined in Table 7.1. 

 

Table 7.1: Overview of the Stand Up for Children’s Health (SUCH) Intervention 

Classroom Sessions  

Session  

1 (Week 1) Introduction to the SUCH study. Awareness and guidelines of 

sedentary behaviours. Health benefits of reducing sedentary 

behaviours. Tips for reducing time in sedentary behaviours. 

 

2 (Week 6) Overcoming barriers and identifying alternative activities to sedentary 

behaviours. Setting goals to reduce sedentary behaviours. Use 

pedometers to highlight differences in steps between sedentary and 

non-sedentary activities.  

 

3 (Week 12) Fun class quiz recalling topics from previous sessions. Draw a poster 

advocating reducing time in sedentary behaviours. Demonstrate ways 

to reduce sedentary behaviours to class.  

   

 

Activity Breaks in school and at home 

The activity breaks in schools were designed to reduce children’s sitting. They 
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consisted of light standing activities of 2 minutes long, repeated six times over a 

school day. The duration of 2 minutes has previously been shown to be feasible for 

delivering regular classroom standing breaks whereas a longer period of time was 

considered less likely to be adopted by teachers (Salmon et al., 2011). Teachers were 

trained in how to implement the activity breaks and were provided with information 

via a power point presentation of the light activities. There were 5 sets of activities 

which teachers/children could choose from to reduce boredom/monotony (see 

Appendix 3E). Each set consisted of 4 light activities, such as side steps, and two 

stretching exercises. Each set of activities were given a name which children could 

relate to, e.g. smiley stand-ups and hip-hop hoorays. Children were given copies of 

the activity breaks and encouraged to repeat these activity breaks at home as well as 

creating their own ways of reducing sedentary behaviours at home. The intervention 

fidelity was assessed as teachers were asked to fill out log sheets showing how many 

times each day they completed the activity breaks (Appendix 3H). 

Newsletters 

The newsletter was provided to the families of children on four different 

occasions (week 1, 4, 7 and 10) over the 12 weeks (Appendix 3G). The newsletter 

provided information on what had been covered in the classroom sessions and 

provide encouragement and ideas for the whole family to reduce time in sedentary 

behaviours at home. This element of the intervention aimed to involve parents and 

siblings by supporting them to reduce their own sedentary behaviours as well as their 

child’s.  
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Theoretical Framework 

Aspects of SCT have been used to guide interventions reducing children’s 

screen time (Biddle et al., 2014). The components from SCT used were; self-

monitoring, problem solving, stimulus control, goal-setting, social support and 

modelling. Within the classroom sessions, children were made aware of what 

sedentary behaviours they engaged in and how long they spent in these behaviours in 

their leisure time, how to overcome barriers to reducing their sedentary time and 

setting goals to spend less time in sedentary pursuits. The use of stimulus control 

(e.g., setting an alarm or writing a reminder note to take a break from sedentary 

behaviours), social support (support from peers and family in reducing sedentary 

behaviours) and modelling (teachers demonstrate activity breaks, parents reducing 

their own sedentary behaviours) all aimed to help reduce sedentary behaviours. Table 

7.2 shows how these theoretical constructs were included in the S.U.C.H. study. 

Table 7.2: The theoretical constructs and strategies used in the design of the SUCH 

intervention. 

Construct Strategy 

Self-monitoring Children made aware of what type of sedentary behaviours 

they engage in and for how long.  

 

Problem-solving Overcome barriers to reducing sedentary behaviours. 

Identifying alternative activities to do instead.  

 

Stimulus control Encourage use of reminders such as notes or an alarm to take a 

break from sedentary behaviours. 

 

Goal-setting Children set their own goals to reduce sedentary behaviours. 

Work towards the last session where they demonstrate or draw 

ways they reduced sedentary behaviours. 

 

Social Support Encourage parents, siblings and other classmates to support 

each other in spending less time in sedentary behaviours (via 

newsletter and classroom sessions).  

 

Modelling Teachers model the activity breaks which children copy. 

Encourage parents and siblings to reduce their own sedentary 

behaviours (via newsletters).  
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Outcome Measures 

Objective Measurement of Sedentary Behaviour and Physical Activity 

Physical activity and sedentary behaviour levels were objectively measured 

with a GT3X Actigraph accelerometer (Actigraph, GT3X California, AM 7164-2.2 

by MTI Health Services, FL 32548, USA). The accelerometer has proven to be a 

valid, reliable and feasible measure of children’s physical activity (De Vries et al., 

2006). The Actigraph measures the frequency, intensity and duration of activity 

levels by activity counts which equate to intensities of sedentary, light, moderate and 

vigorous. Children were asked to wear the accelerometer on their right hip on an 

elastic band for eight days, removing it for bedtime and water-based activities such 

as swimming or showering. The epoch interval of 5 seconds was chosen to 

accurately measure the sporadic activity pattern of children (Edwardson & Gorely, 

2010). Non-wear time was defined as ≥20 minutes of consecutive zero counts. This 

time was chosen as it is unlikely that a child will stay still, hence record no 

movement, for longer than 10 or 20 minutes (Esliger et al., 2005).  

Initially for each child’s data to be included in the analyses, a minimum of 3 

weekdays and 1 weekend day with at least 540 minutes of data each day was 

required to be valid for inclusion, the same criteria as the previous study in this 

thesis (Chapter 6). Despite using the accelerometer compliance strategies, as 

described in the Methods Chapter (Chapter 3, p 65),  the number of valid 

accelerometers found using the above inclusion criteria was only 20 (16% of total 

accelerometers). Compliance with accelerometers in children is a common issue 

(Sirard & Slater, 2009). However the compliance rate in this study is less than what 

was found in the European ENERGY-project where 67% of children aged 11 years 

complied (Yıldırım et al., 2011).  
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To date there is no consensus on the set criteria for the minimum number of 

hours per day wear time, non-wear time and the minimum number of days required 

to reflect children’s habitual physical activity (Mattocks et al., 2008). Studies 

measuring children’s physical activity objectively have used different protocols 

(Mattocks et al., 2008). Therefore the accelerometer inclusion criteria was analysed 

using a modified criteria of 3 days and a minimum wear time of 420 minutes per day. 

This criteria was chosen based on research with children aged 11 from the Avon-

Longitudinal Study of Parents and Children (ALSPAC) (Mattocks et al., 2008). 

Children were asked to wear an accelerometer for 7 days and the data was analysed 

to assess the reliability of the number of days of monitoring and the number of 

minutes per day. A reliability coefficient of 0.7 was reported and a power of >90% 

was determined to detect a difference of 0.7SDs in counts/min between 2 groups for 

this criteria (Mattocks et al. 2008). The reliability coefficient of 0.7 is considered 

acceptable because it maximizes power and reduces the number of participants 

excluded for future analyses (Mattocks et al., 2008). Three days as valid criteria has 

also been used in previous research with children (Riddoch et al., 2004; Boddy et al., 

2014).  

There is inconsistency in the literature regarding whether a weekend day 

should be included in the criteria. A number of studies have reported differences in 

children’s weekday and weekend physical activity behaviour (Sallo & Silla, 1997; 

Trost et al., 2000). This has led to recommendations by some researchers to include 

weekend days when using accelerometers for measuring activity levels in children 

(Trost et al., 2000; Rowlands, 2007; Loprinzi & Cardinal, 2011). However, other 

studies found no differences between weekday and weekend data for children. 

Penpraze et al. (2006) compared 4 days of monitoring in 76 children for periods 
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including weekdays only and for periods including 3 weekdays and 1 weekend day. 

Results showed that the inclusion of a weekend day had a negligible effect on the 

reliability coefficients with the 4 weekday period showing slightly higher reliability 

of 84% in comparison to 82% for 3 weekdays and 1 weekend day. Basterfield et al. 

(2011) analysed data measuring physical activity and sedentary behaviour over 7 

days in 291 6- to 8-year-olds using Actigraph accelerometers and found that there 

were no differences in volume of activity when weekend days were 

included/excluded, while no benefits were found for including a weekend day in 

terms of reliability (e.g. 69%, including a weekend day, vs. 71%, weekdays only). 

Similarly, Mattocks et al. (2008) found no significant improvement in reliability 

when a weekend day was included for 5595 11 year old children. McLure, 

Summerbell and Reilly (2009) found no significant differences for total amount of 

physical activity between weekdays and weekend days for 246 English children aged 

10 years old. The Millennium Cohort Study set a minimum requirement of 2 days at 

10 hr/day for children aged 7 years (Griffiths et al., 2013) and didn’t specify if one of 

those days had to be a weekend day. In light of this inconsistency in the research 

literature and the low number of participants (20) who complied with the validity 

criteria of four days and 540 minutes per day, it was decided to set the minimum 

number of days of accelerometer compliance to three for this study, irrespective of 

whether a weekend day was included or not. 

 Therefore using the criteria of 3 days and a minimum wear time of 420 

minutes per day, a total of 42 accelerometers in the intervention group and 34 

accelerometers in the control group were valid for inclusion in the research. The 

outcome variables included the average daily time spent in total physical activity, 

sedentary, light, moderate and vigorous physical activities. Time spent in moderate 
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and vigorous physical activity was calculated using Mattock’s physical-activity cut-

off points (≥ 3581 cpm)(Mattocks et al., 2007). The sedentary behaviour cut-point 

chosen was 100 cpm as this was found to be very accurate for children (Trost et al., 

2011). These cut-points have been used in previous research with children from low 

socioeconomic status of this age (Breslin et al., 2012). For each activity level, two 

time categories during weekdays were also measured: school-time (09:00-15:00) and 

after school (15:00-22:00 approximately).    

Screen Behaviours 

Self-report levels of screen behaviour were assessed using a question from the 

Health Promotion Agencies National Children’s Survey in Northern Ireland (Health 

Promotion Agency, 2006). Participants reported the time they spent watching 

television (TV), DVD’s and playing computer or video games on weekdays and 

weekend days.  The responses ranged from 0 to > 4 hours per day. This question was 

used previously in a school-based physical activity intervention with children from 

low SES in Northern Ireland (Breslin et al., 2012).  

KIDSCREEN-52 Health-Related-Quality of Life Questionnaire 

The KIDSCREEN-52 questionnaire is a self-report health-related quality of 

life (HRQoL) measure that assesses the subjective health and wellbeing of healthy 

children aged 8-18 years (Ravens-Sieberer et al., 2005). Refer to Chapter 3, p 57 for 

a detailed description of the questionnaire. Study 2 (Chapter 4) of this thesis showed, 

using confirmatory factor analysis, that the factor structure of this measure is suitable 

for children aged 8-9 years from schools in low socioeconomic areas in Northern 

Ireland. Study 2 also reported that nine of the ten dimensions showed acceptable test-

retest reliability scores for children from low socioeconomic status in Northern 

Ireland. The dimension that did not reach the required intra-class correlation 
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threshold (ICC) of 0.6 was autonomy (0.51). The test-retest reliability of the 

autonomy scale from the TNO-AZL Children's Quality of Life Questionnaire Child 

Form (TACQOL-CF) (Vogels et al., 2004), was tested in Study 2, and achieved the 

required ICC threshold (0.66). Therefore, this autonomy scale was included in this 

intervention study.  

Autonomy Scale of TNO-AZL Children’s Quality of Life Questionnaire Child Form 

TACQOL-CF 

The TNO-AZL Children's Quality of Life Questionnaire Child Form 

(TACQOL-CF) was developed for children aged 8 to 15 years of age (Vogels et al., 

2004). A detailed description of the questionnaire can be referred to in Chapter 3, p 

60.  

Anthropometric measures 

Children’s height was measured, with no shoes, to the nearest 0.1cm using a 

Leicester staediometer (Seca, Birmingham, UK). Weight was measured, in light 

clothing, to the nearest 0.1kg using Seca electronic scales (Seca, Birmingham, UK). 

These measurements were taken twice and average scores were calculated. Body 

mass index (BMI) was calculated by dividing weight by height squared (kg/m
2
). 

 

Statistical Analysis 

The data met the assumptions of normality as the group sizes were sufficient 

to assume robustness, the data was meaningful units (e.g. accelerometer counts, time 

in sedentary behaviours) and the statistic of analysis, analysis of variance (ANOVA), 

is a robust statistic to deviations from normality (Field, 2013). Prospective 

calculations of power were performed using the method of Cohen (Cohen, 1988). 

Retrospective calculations of power were carried out in SPSS to determine the 



 

193 

 

suitability of the sample size employed. Descriptive data (mean and SD) were 

calculated for minutes spent in total physical activity, at each intensity level 

(sedentary, light, moderate and vigorous), screen based sedentary behaviours and 

each wellbeing dimension for the pre-intervention and post-intervention. Differences 

between the intervention and control groups and gender differences within and 

between the groups for pre-intervention data for total physical activity, intensity level 

(sedentary, light, moderate and vigorous) and self-report sedentary behaviour were 

assessed using Independent samples t-tests. A one-way multivariate analyses of 

variance (MANOVA) was used to test for differences between the intervention and 

control group for each of the wellbeing dimensions. A 2 (group; intervention vs. 

control) x 2 (time; pre, post-intervention) repeated measures mixed design analysis 

of variance (ANOVA) was conducted with the testing session (time) and group 

(intervention and control) as the independent variables and the physical activity 

intensities and the wellbeing dimensions as the dependent variables. This analysis 

was used to determine any main effects for time and group, and any interaction 

effects of group and time for all physical activity intensities and wellbeing 

dimensions. A 2x2 ANOVA was also conducted with BMI as the dependent variable 

and as no interaction effect for BMI was evident (p > .05) it was decided not to add 

BMI as a covariate in any further analysis. A further 2x2 ANOVA was conducted 

with the testing session (time) and group (intervention and control) as the 

independent variables and each activity level divided into two time categories 

(09:00-15:00, 15:00-22:00) for weekdays as the dependent variables. This analysis 

helped to establish if sedentary and activity levels significantly increased or 

decreased post intervention during school time and/or after school. A 2x2 mixed 

ANOVA for each of the screen behaviours (watching TV, DVDs and playing 
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computer games) at pre-test and post-test (time) and for groups (control vs. 

intervention) was conducted. Finally, each of the analysis was repeated for each 

gender to determine if there a difference from pre- to post for each dependent 

variable. A statistical significance level of p<0.05 was adopted for all tests. Effect 

sizes for all statistically significant results were calculated using partial eta-squared 

( 2

p ). All analyses were performed using the Statistical Package for the Social 

Sciences (v.20). 

7.4 Results 

  Tables 7.3 show mean and standard deviation scores for physical activity 

levels, wellbeing dimensions and screen time behaviours for both the intervention 

and control groups. No significant differences were found between the intervention 

and control groups at pre-intervention for sedentary, moderate and vigorous and total 

physical activity levels, wellbeing dimensions and screen behaviours. There was a 

significant difference between the intervention and control groups at pre-intervention 

for the average daily light activity (t(74) = 2.13, p < .05) and light activity between 

09:00-15:00 (t(74) = 2.27, p < .05) and 15:00-22:00 (t(74) = 2.18, p < .05), with the 

intervention group spending more time in light activity than the control group. When 

testing for significant differences for each gender across both groups, there was no 

significant difference between boys and between girls in the intervention and control 

groups for time spent being sedentary, in moderate, vigorous, total physical activity, 

watching TV and DVDs. Girls in the intervention group had a significantly higher 

mean light intensity score than girls in the control group (t(62)=2.6, p< .05). There 

were no significant differences for boys. Girls in the control group had a 

significantly higher mean amount of time spent playing computer games than girls in 

the intervention group (t(77)=2.47, p< .05) at pre-intervention. There was no 
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significant difference for boys. Within each group, gender differences for the 

physical activity and sedentary behaviour variables at pre-intervention were also 

analysed. No significant gender differences were found for sedentary behaviour in 

the control group or vigorous activity, watching TV and DVDs in the intervention or 

the control group. There was a significant gender difference for time in sedentary 

behaviour in the intervention group (t(57) = 2.13, p < .05) with girls spending more 

time being sedentary than boys. There was a significant gender difference for time in 

light activity in the intervention group (t(57) = 2.9, p < .01) and the control group 

(t(40) = 2.0, p < .05); time in moderate activity in the intervention group (t(57) = 3.6, 

p < .01) and the control group (t(40) = 2.9, p < .01) and time in total physical activity 

in the intervention group (t(57) = 2.9, p < .01) and the control group (t(40) = 2.3, p 

< .05) with boys having significantly higher means than the girls for each intensity.  

Finally, there was a significant gender difference for time spent playing computer 

games in the intervention group (t(67) = 4.9, p < .001) with boys spending more time 

playing computer games than girls. No significant gender differences were found for 

playing computer games in the control group. 

 

Table 7.3: Mean (SD) physical activity intensity and sedentary accelerometer scores 

in minutes per day Pre and Post Intervention for both groups of participants 

 Intervention n= 42 Control n= 34 

 Pre Post Pre Post 

Sedentary 483.78 (66.72) 459.4 (82.8) 491.68 (73.64) 429.58 (62.8) 

 

Light activity 202.04 (37.19) 218.44 (45.64) 183.55 (38.08) 203.54 (42.15) 

 

Moderate 

activity 

19.11 (6.05) 24.79 (10.83) 18.58 (7.89) 23.41 (9.91) 

 

 

Vigorous 

activity 

6.8 (3.5) 9.75 (6.18) 6.16 (3.77) 9.76 (6.09) 

 

 

Total PA 228.04 (42.62) 252.99 (56.33) 208.29 (44.5) 236.72 (51.74) 
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Table 7.4: Mean (SD) physical activity and sedentary accelerometer scores in 

minutes per day at school time and after school time for intervention and control 

groups  

 Intervention Group, n = 42        Control Group, n = 34 

 Pre- 

Intervention 

Post-

Intervention 

Pre- 

Intervention 

Post-

Intervention 

Sedentary      

 09:00 – 15:00 229.8 (25.34) 217.41 (26) 234.81 (20.54) 214.32 (26.26) 

 15:00 – 22:00 214.05 (41.5) 185.92 (46.29) 212.78 (45.86) 179.3 (47.81) 

 

Light Activity 

    

 09:00 – 15:00 89.67 (19.4) 89.69 (19.33) 80.33 (15.7) 81.45 (14.45) 

15:00 – 22:00 97.97 (22.11) 112.56 (32.5) 86.14 (25.3) 104.6 (33.22) 

 

Moderate 

Activity 

    

 09:00 – 15:00 7.66 (3.0) 8.55 (4.37) 7.42 (2.7) 7.77 (2.72) 

 15:00 – 22:00 10.51 (3.95) 15.1 (7.9) 10.18 (6.31) 13.9 (6.6) 

 

Vigorous 

Activity 

    

 09:00 – 15:00 2.8 (1.56) 2.68 (1.81) 2.41 (1.62) 2.83 (1.57) 

 15:00 – 22:00 3.99 (2.87) 6.92 (4.94) 3.75 (2.74) 6.87 (6.56) 

 

 

 

 

 

Figure 7.2: Average daily time spent in physical activity across pre and post-test for 

the intervention and control groups.
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Figure 7.2 displays a significant main effect for time (F(1,74) = 25.78, p<.001, 2

p = 

0.258) with both the intervention and control groups significantly increasing their 

time in physical activity from pre-test to post-test. There was no main effect for 

group or interaction effect for time and group. 

 

Figure 7.3: Average daily time spent in sedentary behaviour across pre and post-test 

for the intervention and control groups. 

 

Figure 7.3 displays a significant main effect for time (F(1,74) = 20.4, p<.01, 2

p = 

0.216) with both the intervention and control groups significantly reducing their time 

in sedentary behaviours from pre-test to post-test. There was no main effect for 

group or interaction effect for time and group. Results by gender found there was a 

significant main effect for time for girls (F (1,52) = 35.43, p<.001, 2

p = 0.405) with 

girls in both the intervention and control groups significantly reducing their time in 

sedentary behaviours from pre-test to post-test. There was no significant main effect 

for time, group or interaction effect for boys. 
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Figure 7.4: Average daily time spent in light activity across pre and post-test for the 

intervention and control groups. 
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main effect for time for girls (F (1,52) = 13.4, p=.001, 2

p = 0.201) with girls in both 
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from pre-test to post-test. There was no significant main effect for time, group or 

interaction effect for boys. 
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Figure 7.5: Average daily time spent in moderate activity across pre and post-test for 

the intervention and control groups. 

 

Figure 7.5 displays a significant main effect for time (F(1,74) = 36.36, p<.001, 2

p = 

0.329) with both the intervention and control groups significantly increasing their 
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p = 0.371) where each gender in 
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interaction effect for time and group for girls or boys. 
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Figure 7.6: Average daily time spent in vigorous activity across pre and post-test for 

the intervention and control groups. 
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intervention and control groups decreased their sedentary behaviour significantly. A 

significant main effect for time between 15:00 and 22:00 was found with both the 

intervention and control groups showing a significant increase in time in light 

(F(1,74) = 19.88, p < .001, 2

p = 0.212), moderate (F(1,74) = 30.65, p < .001, 2

p = 

0.293) and vigorous activity (F(1, 74) = 22.96, p < .001, 2

p = 0.237) from pre to post 

intervention. There was no significant main effect for time for light, moderate and 

vigorous activity between 09:00 and 15:00. There was a significant main effect for 

groups for light activity between 09:00 and 15:00, whereby the intervention group 

had significantly higher levels of light activity compared to the control group 

(F(1,74) = 6.29, p=.014, 2

p = 0.078). There was no significant main effect for groups 

for moderate or vigorous activity between 09:00 and 15:00. There were no 

interaction effects for any of the physical activity levels during any of the time 

periods. 

Screen Behaviours 

 

Table 7.5: Mean (SD) screen times in hours per week at pre and post-intervention for 

both groups of participants 

 

 Intervention n= 71 Control n= 56 

 Pre Post Pre Post 

Watching TV 

 
15.78 (6.69) 14.8 (5.1) 15.78 (7.82) 15.48 (7.3) 

Watching 

DVDs 

 

13.5 (7.68) 11.59 (4.9) 13.27 (7.81) 13.21 (7.68) 

Playing 

Computer 

Games 

16.93 (10.61) 16.27 (9.67) 19.08 (10.53) 17.5 (9.63) 

 

There was no significant time or group main effects or interaction effects for 

watching TV, watching DVD’s or playing computer games. Results by gender found 

no significant main effect for time, group or interaction effect. 
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Wellbeing 

 

Table 7.6: Mean (SD) KIDSCREEN-52 dimensions and Autonomy Pre and Post 

Intervention for the Intervention and Control group 

 Intervention n= 71 Control n= 56 

 Pre Post Pre Post 

Physical WB 54.2 (9.67) 57.36 (8.95) 54.99 (9.28) 57.62 (10.24) 

Psychological 

WB 

57.28 (8.76) 57.28 (9.19) 58.02 (8.2) 58.43 (8.6) 

Moods & 

Emotions 

53.21 (12.27) 52.76 (11.9) 54.91 (10.78) 55.11 (12.1) 

Self-Perception 60.82 (9.81) 60.87 (9.5) 60.45 (9.69) 59.73 (11.65) 

Autonomy 55.8 (9.8) 55.35 (10.6) 52.35 (11.46) 56.59 (12.59) 

Parent & 

Home Life 

56.17 (8.47) 55.76 (9.23) 55.20 (9.55) 55.88 (10.9) 

Finance 50.71 (8.5) 51.3 (10.37) 48.41 (11.63) 51.54 (9.7) 

Peers & Social 

Support 

55.74 (11.09) 57.8 (12.27) 56.02 (11.86) 58.43 (12.17) 

School 

Environment 

62.41 (10.56) 58.73 (13.74) 60.72 (12.29) 61.11 (12.5) 

Bullying 47.08 (12.88) 48.97 (11.53) 44.74 (13.97) 45.05 (12.83) 

      Autonomy 30.81 (2.0) 31.32 (1.6) 30.53 (2.6) 30.33 (3.33) 

 

KIDSCREEN-52 

 

Figure 7.7: Average physical wellbeing scores across pre and post-test for the 

intervention and control groups. 
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increasing their physical wellbeing from pre-test to post-test. There was no main 

effect for group or interaction effect of time and group. 

 

Figure 7.8: Average peers and social support scores across pre and post-test for the 

intervention and control groups. 
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Figure 7.9: Average school environment scores across pre-test and post-test for the 

experimental and control groups. 
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total time in sedentary behaviours and screen time behaviours and significantly 

increase time in light intensities in comparison to the control group post-

intervention. These findings were also hypothesised for boys and girls separately. 

Secondly the reduction in sedentary behaviours would cause a concurrent significant 

improvement in the wellbeing of children in the intervention group in comparison to 

the control group.  

 The primary hypothesis was not supported as there was no interaction effect 

on the sedentary behaviours and on light, moderate, vigorous or total daily activity 

levels. The secondary hypothesis, that a significant improvement in the wellbeing of 

the children in the intervention group would occur, was not supported. Finally, the 

intervention did not significantly reduce the sedentary behaviours and screen time 

behaviours or increase the light activity of boys or girls separately in comparison to 

the control group. 

The SUCH intervention did not significantly reduce the self-reported time 

children spent watching TV, DVDs or playing computer games. This finding is 

similar to other school-based interventions with children from low SES (Breslin et 

al., 2012; Salmon et al., 2008; Harrison et al., 2006). Moreover, there was no 

intervention effect for boys or girls separately for screen behaviours. Yet this result 

was unexpected as the SUCH intervention, which was underpinned by SCT, focused 

on reducing sedentary behaviours, particularly screen behaviours such as watching 

TV and playing electronic games which was similar to a previously successful 

school-based intervention targeting screen behaviours that was also underpinned by 

SCT (Robinson, 1999). However, unlike the SUCH intervention, Robinson (1999) 

also used an optional electronic television time manager that monitored and 

controlled television, video and computer game use by setting weekly time budgets 
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for the children. However, as the use of the optional electronic devices was not 

monitored, it is difficult to ascertain how much of an influence the behaviour change 

theory (SCT) and how much the devices contributed to the significant reduction in 

screen behaviours. As the SUCH intervention did not significantly reduce sedentary 

behaviours, one explanation may be that the theory of behaviour change used was 

not effective at achieving this goal. Currently, no particular theory of behaviour 

change has been identified as being the most effective at reducing children’s 

sedentary behaviour (Biddle, 2011). Although, SCT has been used to significantly 

increase physical activity in school-based interventions (Kriemler et al., 2011), its 

application to reducing children’s sedentary behaviour is still unclear (Biddle, 2011). 

Further research is required to identify the theory/ies of behaviour change that are 

suitable for reducing sedentary behaviours.  

The effect of the change in seasons from pre-intervention (January) to post-

intervention (May) did not appear to affect screen behaviours, based on the minute 

changes in the control group. It appears that the screen behaviours of children from 

low SES are particularly difficult to change. Screen behaviours are highly accessible 

and appealing with many homes having more than one TV and children having a TV 

in their room is considered commonplace. As these behaviours occur at home it is 

important to consider the family environment. The SUCH intervention employed 

family involvement by newsletters which they received four times over the 12 week 

period. However it is unclear if the parents read and employed the strategies 

suggested in the newsletter to reduce sedentary behaviours at home. Recent reviews 

highlighted that a supportive family environment is essential to successfully reduce 

sedentary behaviours at home (Biddle et al., 2014). Also parental involvement of 

medium-to-high intensity has been suggested recently to be more important than the 



 

207 

 

intervention setting (Marsh, Foley, Wilks & Maddison, 2014). In the SUCH study, 

parents were provided information, via newsletters every three weeks, to encourage 

them to participate and support their child in reducing levels of sedentary behaviour. 

This level of engagement with the families may have been too passive and not 

intense enough to influence parental support to reduce screen behaviours. A school-

based intervention is appropriate for providing information and strategies to reduce 

sedentary time to children but including parents in a more intensive and active role 

may provide further support and role-modelling in the setting that the behaviour is 

conducted i.e. at home. Therefore future interventions should integrate school and 

family more to ensure that both peer and family support are engaged to influence 

behaviour change. 

There was no significant interaction effects for objectively measured 

sedentary behaviour or light, moderate and vigorous activity overall or during the 

school time period (09:00-15:00) or the after school period (15:00-22:00). As the 

intervention was designed to reduce time in sedentary behaviours and increase time 

in light activities, the lack of interaction effects at the moderate and vigorous 

intensities was not unexpected. Although there was a main effect for groups for light 

activity where the intervention group had significantly greater levels of light activity 

than the control group during school time, caution must be taken interpreting here as 

the same significant difference also occurred at baseline measures. As there was no 

interaction effect for sedentary behaviour, it was unsurprising that there was no 

significant increase in light activity for the intervention group in comparison to the 

control group after the intervention. Unexpectedly both the intervention and control 

groups significantly decreased their sedentary behaviours during these periods over 

the 12 weeks. Furthermore there was a corresponding increase in light, moderate and 
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vigorous activity levels as well as total daily physical activity during the after school 

period for both groups. The significant changes in sedentary behaviour and activity 

levels for the control group were surprising. A possible explanation may be the 

changes in season. A systematic review explored the effect of season and weather on 

levels of physical activity (Tucker & Gilliland, 2007) and found that levels of 

activity vary with seasonality, with winter reporting less activity than other seasons. 

Reasons for this include less daylight hours, colder temperatures and greater 

precipitation levels (Tucker & Gilliland, 2007). Another possible reason is that 

teachers in the control group who had an interest in health behaviours may have been 

motivated to encourage children to be more active and participate in healthy lifestyle 

behaviours during and after school following the pre-intervention measurements. 

Furthermore, upon further analyses, girls in the intervention and control groups 

significantly reduced their sedentary behaviours and increased their light activity 

levels, while there was no significant change for boys. This suggests that it may be 

more challenging to reduce the sedentary time of boys than girls, irrespective of the 

season, warranting further research into the correlates of sedentary behaviour by 

gender. Finally, the increase in activity levels and the lack of change in screen 

behaviours gives further support that screen behaviours and physical activity can 

coexist and that screen behaviours appear to be the hardest sedentary behaviour to 

change, particularly in children from low SES. Future research examining the 

correlates of screen behaviours with children from low SES will help develop 

interventions to reduce their screen time.    

 Despite the activity breaks in class the lack of change in light activity during 

school time in the intervention group was unexpected; the reasons for this are 

unclear. It is likely that during the post-measurements, the teachers did not continue 
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with the activity breaks in class. As the teacher controls when the children can stand 

up during class, the effect of the activity breaks may have been removed and could 

explain why there was no increase in light activity. Taking measurements of activity 

levels at mid-point during the intervention may have shown if the activity breaks 

were having an effect on activity and sedentary levels of those in the intervention 

group during the programme. However, this midpoint data collection point was not 

utilised as it could have influenced teachers and children to sit less and increase 

physical activity during school time, therefore any changes in behaviour could not be 

attributed to the programme alone.  

There was a significant increase in physical wellbeing and peers and social 

support over the 12 week intervention period for both the intervention and control 

group. These results occur simultaneously to both groups significantly increasing 

their light, moderate, vigorous and total daily physical activity levels while 

significantly decreasing their time in total sedentary behaviour across the same time 

period. It is possible that the increases in children’s physical wellbeing and peers and 

social support may be due to the corresponding increase in physical activity and/or 

decrease in sedentary behaviours as the positive behaviour changes may have 

improved the children’s perception of their ability to be physically active (physical 

wellbeing) and their perceived social support as children may have, most likely, 

spent more time with friends during physical activity, for both groups. However, 

further intervention research is needed to determine whether the increase in physical 

activity and/or decrease in sedentary behaviour led to the increase in wellbeing. In 

contrast to these positive changes to physical wellbeing and social support, a 

significant interaction effect for school environment found that children in the 

intervention group significantly reduced their scores for feelings about school in 
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comparison to the control group. This unexpected finding suggests that the activity 

breaks in school may have had a negative effect on how children perceived their 

school experience. A possible speculative explanation may be that the activity 

breaks, led by their teacher, were fun initially but the novelty wore off over the 12 

weeks possibly leading the children to become unhappy with their teacher for 

continuing the light activities up to six times a day. Although there were five 

different sets of light activities that the teacher or children could choose from, this 

may not have been varied enough to keep the children interested over a 12 week 

period. A greater variety of light activities to choose from may have kept the 

children’s interest in the activity breaks and also a positive perception of the school 

environment, although this needs to be tested.  

The SUCH intervention had no effect on the subjective evaluation of seven 

wellbeing dimensions. The lack of a significant result may be explained by the lack 

of an interaction effect for reducing sedentary behaviours and increasing physical 

activity levels. The previous study in this thesis highlighted a negative relationship 

between screen time behaviours and aspects of wellbeing such as moods and 

emotions or psychological wellbeing. Therefore, it is possible that the failure to 

reduce time in screen time sedentary behaviours in this study led to the lack of 

change in these wellbeing dimensions. Another plausible explanation might be that 

that the T-values of each of the ten dimensions of the KIDSCREEN-52 were 

considered high before the intervention could have any effect. The pre-intervention 

T-values of each of the ten dimensions of the KIDSCREEN-52 were compared with 

the European norm data provided for children aged 8-11 years from 13 European 

countries (n=5848) in the KIDSCREEN handbook (The KIDSCREEN Group 

Europe, 2006, p 153). Children in the SUCH study demonstrated higher scores on all 
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the pre-intervention dimensions except for bullying, which is just below the 

European average (47.58). It appears that the wellbeing of children from low SES in 

Northern Ireland is not as low as would be expected when compared to a sample of 

children with a socioeconomic status that ranged from low to high. Alternatively, 

these results may relate to the ages of the children; 8-11 years for the European 

sample and 8-9 years in the SUCH study, which means direct comparisons cannot be 

made. Nevertheless, trying to improve the wellbeing of children whose baseline 

values already displayed high scores and subsequently have less room for change 

may be extremely difficult and is a possible reason why there was no significant 

change in the wellbeing scores of many of the KIDSCREEN-52 dimensions in this 

study.  

A potential explanation for the lack of intervention effects could be due to the 

limited statistical power. Retrospective calculations of power were carried out using 

SPSS because the sample size (n=127) was smaller than the target sample size 

(n=240). The observed power for the non-significant interaction effect for sedentary 

behaviour was 0.494 and, as 1.0 is ideal, this suggests that for a possible interaction 

effect to occur, a future study using the same methodological design would require 

more participants. The initial number of participants required for the study was 120 

in each group. However it was not possible to recruit such a large number and, in 

particular, to recruit a school as the study required taking time out of the school day 

to take measurements and do activity breaks. Therefore the lack of statistical 

significance could possibly be due to the small sample size and adequate power. In 

addition, the results of the SUCH study may have been affected by a school effect. 

Participants and classes in the same school were designated to the same group, either 

the intervention or control group so as to avoid contamination of the intervention 
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across children and classes in different groups in the same school. The data was 

analysed by repeated measures ANOVA which does not take into consideration the 

grouping of data by school where there is a lack of independence among the 

participants. Children in the same school are more likely to be similar to each other 

than children from different schools because schools have different teaching 

environments which can influence how children feel or behave. Applying a 

multilevel modelling approach, which can analyse repeated measures data, would 

have overcome this limitation as it takes into account the effect of clustering or 

grouping by school, ensuring that the school effect did not affect the results. Another 

limitation is the lack of motivational techniques included in the intervention. One 

strategy to increase children’s motivation for reducing sedentary behaviours was 

included in the intervention. This was a highlight event at the end of the intervention 

that children could work towards. Further strategies for motivating the children to 

reduce their sitting time, such as receiving weekly gold stars for achieving their 

personal sedentary behaviour goals, were considered. However this method of 

extrinsic motivation was decided against as the healthy behaviour may not continue 

once the reward was removed (Biddle & Mutrie, 2008). A strength of the study is the 

use of objective measures of sedentary behaviour and physical activity and self-

report measures of screen behaviours to determine effects on each of the separate 

behaviours. However, despite measures taken to increase compliance of wearing 

accelerometers, the lack of adequate sedentary and physical activity data provided 

was an issue as only 76 participants provided data to be included out of 127 

participants. Clearly, further methods are required to increase compliance with 

children from low SES, such as recruiting teachers and parents to wear the 

accelerometer also during testing periods. In addition the measurement of wellbeing 
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using KIDSCREEN-52, which has previously shown validity and reliability with 

children aged 8-9 years from low SES in Northern Ireland (see Chapter 5), ensures 

that a sensitive measure of the effects of the intervention on their wellbeing was 

utilised. The delivery of the classroom education component by a trained member of 

the research team ensured uniformity of the lessons provided. The minimum training 

and ease of delivery of the activity breaks by the teacher were evident from the 

activity logs that the teachers completed. Overall, the activity breaks were delivered 

five times a day every day out of the possible six times. This ensured the fidelity of 

the activity breaks component of the intervention.   

To conclude, the Stand Up for Children’s Health study did not significantly 

reduce the sedentary behaviours, screen time, increase the physical activity or 

improve the wellbeing of children from low SES in the intervention group in 

comparison to the control group. Despite the negative relationships found between 

screen-based sedentary behaviours and wellbeing in Study 3, the findings of the 

SUCH study highlight that the direction of effects between sedentary behaviour and 

wellbeing remains unclear; that is, it is still uncertain if reducing sedentary behaviour 

effects wellbeing in children. This conclusion remains for objectively measured 

sedentary behaviour and screen behaviours measured by self-report as the SUCH 

intervention did not significantly reduce either method of measurement in 

comparison to the control group. Possible reasons why the SUCH intervention did 

not significantly reduce sedentary behaviours were discussed including, not enough 

parental involvement in the intervention, reduced sample size or the use of SCT as 

the theory of sedentary behaviour change which may not be the most effective.  It is 

recommended that future research identifying the correlates of sedentary behaviour, 

including by gender, that are specific to children from low SES is conducted as well 



 

214 

 

as identifying effective strategies and/or theory/ies of behaviour change to reduce 

sedentary behaviour in the same population. This may ensure interventions, with an 

adequate sample size, aiming to reduce sedentary behaviours with children from low 

SES are successful. Only then can researchers determine if reducing sedentary 

behaviour has an effect on the wellbeing of children from low SES. 
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8.1 Synthesis of Main Findings 

High levels of wellbeing positively affect the lives of individuals and society 

(Friedli, 2009; WHO, 2004; Rees et al., 2013) highlighting the importance of public 

health initiatives promoting positive wellbeing. The four research studies in this 

thesis were conducted to address the measurement limitations of previous physical 

activity, sedentary behaviour (Biddle & Asare, 2011) and wellbeing (Pollard & Lee, 

2003) research in children. The results found contributed to understanding the 

relationship between physical activity, sedentary behaviour and wellbeing with 

children from low SES. The first study (Chapter 4), a systematic review, aimed to 

determine the effect of school-based physical activity interventions on the wellbeing 

of children, taking into consideration the measurement of wellbeing. The review 

highlighted the inconsistent measurement of wellbeing and concluded 

recommending future studies to use a measure of child wellbeing based on the 

child’s perspective. This led to Study 2 which was the first study to test the factor 

structure and reliability of one such child-based wellbeing measure, KIDSCREEN-

52, with children from low SES in Northern Ireland. Following this Study 3 

examined the relationship between different physical activity intensities, sedentary 

behaviour, self-reported screen behaviours and the wellbeing of children aged 8-9 

years from low SES. Finally, Study 4 conducted a novel school-based sedentary 

behaviour intervention (SUCH) designed to reduce time in sedentary behaviour and 

determine the effect on children’s wellbeing from low SES. The next section will 

discuss in detail the findings, contributions and potential limitations of each research 

study, possible future research directions and finally the conclusions of the 

programme of work.  

 Study 1: Chapter 4 presented a systematic review of school-based physical 
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activity interventions and their effect on children’s wellbeing, taking into 

consideration the measurement of wellbeing. It became apparent, after analysing 

previous reviews of school-based obesity prevention interventions (van Wijnen et al., 

2009) and physical activity interventions on wellbeing in children (Ahn & Fedewa, 

2011), that negative indicators of wellbeing were the only outcomes searched for 

when determining a child’s wellbeing. Taking into consideration the association 

between positive wellbeing and positive health outcomes, the current systematic 

review included positive and negative indicators of wellbeing.  

Results of the systematic review highlighted a lack of school-based 

interventions assessing positive states of wellbeing such as happiness/life satisfaction 

of children, a finding which warrants further attention. Furthermore, the systematic 

review reported mixed effects for school-based physical activity interventions on 

wellbeing with seven studies reporting a positive effect, nine had no effect and one 

reported a negative effect. Possible reasons for the mixed findings included 

inconsistencies in the methodology (Biddle & Asare, 2011), such as whether the 

intervention was multicomponent or incorporated physical activity only. For 

example, out of the seven interventions that reported a positive effect on an aspect of 

wellbeing, three of the interventions were multicomponent while the other four were 

physical activity only. The large heterogeneity of intervention designs reported was 

also found in a meta-analysis of the relationship between children’s physical activity 

and mental health outcomes (Ahn & Fedewa, 2011). Equally, physical activity 

interventions including wellbeing elements such as advocating a healthy body image 

were not as predictably successful at improving wellbeing as was originally thought, 

a result which was also found in a review investigating the impact of school-based 

obesity prevention interventions on psychosocial wellbeing of children (van Wijnen 
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et al., 2009). These findings indicate that no distinct characteristics for a successful 

school-based physical activity intervention on wellbeing in children were evident. 

An equally plausible explanation for the mixed findings is the inconsistent 

measurement of child wellbeing (see Chapter 4). Following extraction of the 

variables of wellbeing used in each study, it was clear that children’s wellbeing was 

perceived differently in each study by researchers, which had an influence on 

subsequent study design and led to a varied selection of measurements. In order to 

achieve an accurate and meaningful assessment on the wellbeing of children, it has 

been argued that a measure based on the perceptions of the child should be used 

(Ben-Arieh, 2005). Sixsmith et al. (2007) demonstrated, via the participatory 

method, that differences exist between children’s and adult’s perceptions of child 

wellbeing. Based on this view, the review concluded recommending that researchers 

designing school-based interventions should consider using a measure of wellbeing 

that has been developed from the child’s perspective so that a valid, accurate 

evaluation of the effect on the wellbeing of children can be determined.  

For those researchers who reported a positive effect on wellbeing, the 

children exhibited; low wellbeing at pre-intervention (Boyd & Hrycaiko, 1997), were 

overweight or obese (Sahota et al., 2001; Hartmann et. al., 2010) or were from low 

SES (Crews et al., 2004). As overweight or obesity is associated with reduced levels 

of wellbeing in children (Shoup et al., 2008; Ottova et al., 2012), it may be possible 

that obese/overweight children in the successful interventions had lower levels of 

wellbeing than children of healthy weight, although this was not tested. Equally 

children from low SES have a higher prevalence of overweight/obesity (Drenowatz 

et al., 2010) and an increased risk of low levels of wellbeing (Reiss, 2013). Hence 

physical activity interventions that had a positive effect on wellbeing may have been 



 

219 

 

because the initial levels of wellbeing were low. As children from low SES are at 

increased risk of reduced wellbeing, it was suggested that targeting them for 

intervention may show positive improvements on their wellbeing more than those 

who exhibit initial higher levels of wellbeing.  

Finally, from Study 1, a noted limitation of the systematic review was that it 

was not possible to include all indicators of wellbeing, particularly the many mental 

health or behavioural problems, in the search strategy of one systematic review. This 

limited the number of studies determining the effects of school-based physical 

activity interventions to only the constructs of wellbeing searched for.   

Study 2: The second study examined the factor structure, internal consistency 

reliability and the test-retest reliability of KIDSCREEN-52, a measure of child 

wellbeing, with children aged 8-9 years from low SES in Northern Ireland. 

KIDSCREEN-52 was chosen to measure wellbeing because children’s perceptions of 

their wellbeing were taken into consideration as part of its development (Ravens-

Sieberer et al., 2008). Although the validity and reliability of KIDSCREEN-52 was 

previously shown to be satisfactory with children and adolescents across 13 

countries (n=22,827) in Europe, Northern Ireland was not included in the analysis. 

Furthermore, the reliability and factor structure of the measure had not previously 

been assessed with children aged 8-9 years from low SES.  

The results contribute to the current knowledge as the first to show that the 

10 factor model of KIDSCREEN-52 was suitable to assess the wellbeing of children 

aged 8-9 years from a low socioeconomic background in Northern Ireland. The 

internal consistency of each of the ten dimensions of KIDSCREEN-52 were 

considered acceptable, however caution is urged when interpreting self-perception as 

the Cronbach’s alpha was the lowest acceptable value of 0.59 (Robinson et al., 
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1999). Finally, the test-retest reliability of all of the dimensions approached 

acceptable levels, except for autonomy which did not achieve an acceptable 

reliability level of 0.6 (0.51).  

The design of Study 2 was strengthened by the use of a number of goodness 

of fit analysis indices to test the fit of each of the models of the questionnaire with 

the target sample. The fit indices favoured the suitability of the 10 factor model and 

the Chi square test confirmed this. The addition of alternate measures of autonomy, 

moods and emotions and social acceptance to Study 2 were also a strength as these 

dimensions had previously not demonstrated acceptable test-retest reliability in 

studies using the KIDSCREEN-52 (Ravens-Sieberer et al., 2008).The alternate 

autonomy measure of TACQOL-CF recorded an acceptable reliability of 0.66 in 

Study 2. Hence, the alternate autonomy measure as included in this thesis should be 

used for intervention studies where a reliable retest measure is required. 

The findings of Study 2 show that the 10 dimensions of child wellbeing in 

KIDSCREEN-52, chosen by children aged 8-18 years from six countries in Europe, 

are also applicable to children from low SES in Northern Ireland. This indicates that 

children from low SES also consider wellbeing as a multidimensional concept that 

includes positive (psychological wellbeing) and negative feelings (moods and 

emotions) of wellbeing, supporting the definition of wellbeing outlined by Diener 

(1984) and the hedonic perspective of wellbeing (Diener et al., 1999). Furthermore, 

the dimensions autonomy and children’s relationships with parents and peers in 

KIDSCREEN-52 are from the eudaimonic perspective of wellbeing that reflects 

positive functioning and development (Ryff & Keyes, 1995). Therefore, children 

perceived their wellbeing using aspects from the hedonic and eudaimonic 

perspective indicating that children’s views on wellbeing are complex and 
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considered across many dimensions and that KIDSCEEN-52 would be an accurate 

and valid measure. 

In summary, the findings of Study 2 indicated that the 10 factor model of 

KIDSCREEN-52 was suitable for assessing the wellbeing of children aged 8-9 years 

from low SES in Northern Ireland, therefore it is justified to use this measure in 

subsequent studies with the same population characteristics.  

Study 3: Following confirmation that the internal consistency and the 10-

factor structure of KIDSCREEN-52  was suitable with children aged 8-9 years from 

low SES in Northern Ireland, the aim of Study 3 was to conduct a cross-sectional 

study determining the relationship between physical activity, sedentary behaviour 

and wellbeing in children aged 8-9 years from low SES. The study extended 

previous research findings by measuring wellbeing with a multidimensional 

instrument that was developed based on children’s perceptions of wellbeing 

(KIDSCREEN-52) enabling a more accurate relationship between wellbeing and 

physical activity, measured by accelerometry, to be found. Furthermore, a 

comparison between the relationship of total volume of sedentary behaviour (via 

accelerometry) and screen time sedentary behaviours with wellbeing was also 

conducted.  

The results showed that only one dimension of wellbeing (physical 

wellbeing) supported the hypothesis that a higher intensity of physical activity 

(vigorous) had a positive relationship with wellbeing (physical wellbeing), while a 

low intensity of physical activity (light) had a negative relationship with wellbeing 

(physical wellbeing). The opposite relationship between high and low intensities of 

physical activity with physical wellbeing was not surprising as a child’s physical 

wellbeing refers to their ability to be active and energetic (The KIDSCREEN Group 
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Europe, 2006).  

However the lack of other positive relationships between high intensities of 

physical activity and wellbeing and negative relationships between low intensities of 

physical activity and wellbeing was unexpected.  Instead MVPA and light intensity 

were positively related to the same wellbeing dimensions; autonomy, financial 

resources and peers and social support. This suggests that children engaged in light 

activity can have a positive relationship with feeling autonomous, having a good 

relationship with friends/peers and not feeling that they are financially deprived in 

comparison to their peers as well as children engaged in MVPA as recommended by 

the UK physical activity guidelines. 

Unexpectedly, no relationship was found between total daily physical 

activity, MVPA and individual intensities of physical activity and negative indicators 

of wellbeing, moods and emotions, or positive indicators of wellbeing, psychological 

wellbeing. This is in contrast to Biddle and Asare (2011) who found that physical 

activity is related to reduced scores in depression and anxiety and higher scores in 

self-esteem.  The use of accelerometers in Study 3 to measure physical activity may 

partly explain the unexpected results. The small number of previous studies that used 

accelerometry reported no relationship between depressive symptoms and light, 

moderate or vigorous intensity activity in girls aged 12 years (Johnson et al., 2008) 

and a negative relationship between vigorous intensity and symptoms of depression 

and anxiety (Parfitt et al., 2009). These results suggest that the relationship between 

objectively measured intensities of physical activity (via accelerometry) with feeling 

depressed is more complex than originally thought. In addition, the lack of a 

relationship found between children’s feelings of happiness and physical activity in 

Study 3, is in contrast to Holder et al. (2009) who reported a positive relationship 
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between children’s happiness and physical activity. However, Holder et al. (2009) 

used a self-report measure of physical activity which is subject to recall bias and 

overestimation (Sirard & Pate, 2001) and may have confounded the relationship.   

By contrast, correlation analyses conducted showed negative relationships 

between screen time sedentary behaviours with different aspects of a child’s 

wellbeing including relations with peers, teachers, positive aspects of wellbeing such 

as satisfaction with life and negative indicators of wellbeing or feelings of depression 

in Study 3. These findings support previous studies which reported negative 

associations with different dimensions of wellbeing in children such as life 

satisfaction, perceived family relationships, quality of life and happiness with screen 

behaviours (Iannotti et al., 2009, Iannotti et al., 2009; Page et al., 2010; Holder et al., 

2009; Nihill et al., 2013).  

No relationship between objectively measured sedentary behaviours and any 

of the wellbeing dimensions were found, supporting research with self-esteem 

(Faulkner et al., 2014; Nihill et al., 2013), physical self-concept (Faulkner et al., 

2014) and depression (Hume et al., 2011) in children. The contrast in findings for 

objectively measured sedentary behaviour and self-report screen time sedentary 

behaviour with wellbeing are similar to Nihill et al. (2013) who found no 

relationship between sedentary time, measured by accelerometry, and self-esteem, 

but found an inverse association between time watching DVDs and using the 

computer for non-school reasons and self-esteem. Nihill et al. (2013) targeted low-

income community schools which are similar to the sample in Study 3, but included 

girls only aged 13 years. Therefore, direct comparisons cannot be made. However, 

results from Study 3 and Nihill et al. (2013) suggest that it may not be the total time 

spent in sedentary behaviour that is an issue, but more the specific sedentary 
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behaviours that children engage in that may link with low levels of wellbeing. 

Specifically, the evidence suggests that screen behaviours are related to reduced 

wellbeing in children from low SES more so than total time spent being sedentary. 

Despite the downside of possible recall bias with self-report measures, this method 

of measurement enables potential associations between a type of sedentary behaviour 

and wellbeing to be investigated, which accelerometers do not. Hence, the value of 

including both objective and self-report measures of sedentary behaviour is evident 

from the limited research with wellbeing in children.  

Clearly the results reported here highlight the need for further research 

investigating the relationship between other specific sedentary behaviours, such as 

doing homework or reading, alongside objectively measured sedentary behaviour, 

with wellbeing in children. Such information will help develop relevant sedentary 

behaviour interventions to determine their effect on the wellbeing of children. 

Furthermore, the findings would indicate that the mechanism for the relationship 

between sedentary behaviours and wellbeing appears to be more psychological than 

physiological (Webb et al., 2013). Children exposed to certain TV programmes or 

video games may be exposed to violence or aggression that may have a negative 

impact on aspects of their wellbeing. By contrast, children with low levels of 

wellbeing may be more inclined to engage in socially isolating experiences such as 

watching TV or DVDs. Research in this field is relatively new and further research 

seeking to explain the mechanisms behind the negative relationship between screen 

based sedentary behaviour and wellbeing is required. 

As the measure of wellbeing, KIDSCREEN-52 (Ravens-Sieberer et al., 

2008), was developed from children’s perceptions of their wellbeing, this led to the 

inclusion of the dimensions autonomy and financial resources which had not 
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previously been investigated with objectively measured physical activity and 

sedentary behaviour. Therefore the relationships found with these wellbeing 

variables were novel and indicated that wider aspects of a children’s wellbeing may 

benefit from physical activity and reduced screen time. 

Although better wellbeing scores were previously reported for children who 

reached the 60 minute MVPA guidelines, as measured by self-report and 

accelerometry (Breslin et al., 2012; Shoup, et al., 2008; Chen et al., 2005), children 

in this cross-sectional study who met the guidelines (2.51%) did not score 

significantly different in any of the wellbeing dimensions than children who did not 

meet the guidelines. A possible explanation for this result could be that both MVPA 

and light intensity activity reported significant positive relationships with autonomy, 

financial resources and peers and social support. This suggests that engaging in 

MVPA intensity may not be necessary to improve these wellbeing dimensions and 

that being active at a light intensity may be sufficient. However, an intervention 

study verifying this is needed. Equally, the inability to control for any potential 

covariates in this analysis, as they were non-parametric, may have contributed to this 

unexpected finding. 

Also, in Study 3, children who engaged in two hours or less of screen time 

per day had higher median psychological wellbeing score compared to those who 

exceeded two hours per day. Psychological wellbeing reflects their feelings of life 

satisfaction or positive wellbeing. Previously a negative relationship between 

children’s happiness and screen behaviours has been reported (Holder et al., 2009). A 

dose-response relationship between time spent watching TV and wellbeing has also 

been found, whereby two hours or less per day of watching TV was associated with 

increased self-esteem (Tremblay et al., 2011) and reduced risk of psychological 
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difficulties in children (Page et al., 2010). Results from Study 3 contribute to the 

literature by demonstrating that spending two hours or less per day in screen 

behaviours can improve children’s feelings of positive wellbeing. 

The correlation analyses controlled for the covariates gender, BMI, 

objectively measured sedentary behaviour and MVPA to determine if significant 

relationships existed independent of these variables. After controlling for BMI, some 

relationships changed between physical activity, sedentary behaviour and wellbeing. 

For example, the insignificant positive relationship between vigorous activity and 

autonomy and peers and social support became significant when BMI was controlled 

for, possibly suggesting that children who have a healthy BMI engage in more 

vigorous activity, feel they can choose what to do in their free time and have better 

relationships with friends/peers than those with a higher BMI. Conversely, BMI led 

to the relationship between screen time and peers and social support to become 

statistically significant (p<.05), suggesting that children with greater BMI had a 

poorer relationship with their friends/peers due to spending more time in screen 

behaviours. A recent cross-sectional study showed that the negative relationship 

between BMI and SES was mediated by higher TV exposure (Morgenstern, Sargent 

& Hanewinkel, 2009). Therefore it may be possible that reducing time spent 

watching TV for children from low SES may help reduce their BMI and ultimately 

benefit their relationship with friends/peers. Controlling for objectively measured 

sedentary behaviour removed the significant positive relationship between financial 

resources and total physical activity while controlling for MVPA removed the 

significant relationship between financial resources and sedentary behaviours. This 

suggests that the relationship between these wellbeing variables and physical activity 

and sedentary behaviour are dependent on time spent in sedentary behaviour and 
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MVPA respectively. Clearly these covariates affect some of the examined 

relationships and therefore their inclusion in the analysis was warranted.   

Overall, findings from Study 3 demonstrated novel independent relationships 

between physical activity, sedentary behaviour and wellbeing in children from low 

SES. Screen time sedentary behaviours were negatively related to children’s 

wellbeing while the relationship between objectively measured sedentary behaviour 

and wellbeing was not statistically significant. This suggests that the type of 

sedentary behaviour can influence the relationship with wellbeing rather than just the 

volume of sedentary behaviour. Equally, the measure of sedentary behaviour used 

may influence the relationship. However, as this research was cross-sectional in 

design, causality and the direction of the relationships between sedentary behaviour 

and wellbeing was unclear. Therefore, an intervention type study was needed to 

determine if there was a causal effect between sedentary behaviour and wellbeing in 

children.  Hence the focus of Study 4 (chapter 7) was to conduct an intervention 

designed to reduce sedentary behaviours to determine the effect on wellbeing of 

children from low SES. 

Study 4: Chapter 7 aimed to reduce the time children from low SES spent in 

sedentary behaviours via a school-based multicomponent intervention that included 

education sessions, light activity breaks and family involvement over a 12 week 

period.  The SUCH intervention was guided by components of SCT including; self-

monitoring, problem solving, stimulus control, goal-setting, social support and 

modelling (Bandura, 1986). The study was the first school-based intervention 

designed to reduce time in sedentary behaviours and determine effects on the 

wellbeing of children from low SES. It was hypothesised that the 12 week 

intervention would reduce time spent in sedentary behaviours and improve the 
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wellbeing of children from pre- to post-intervention testing in comparison to a 

control group. The results showed significant main effects for time for mean daily 

and after school time physical activity, light, moderate and vigorous intensity with 

both the intervention and control groups significantly increasing their time in the 

activity intensities from pre-test to post-test. There was also a significant main effect 

for time for objectively measured sedentary behaviours with both the intervention 

and control groups significantly reducing their time in sedentary behaviours from 

pre-test to post-test for total time and between school time and after school. There 

was a between groups effect for light activity between 09:00 and 15:00, whereby the 

intervention group had significantly higher levels of light activity compared to the 

control group. There were no significant interaction effects between the intervention 

and control group for physical activity and sedentary behaviour and there were no 

significant time or group main effects or interaction effects for watching TV, 

watching DVD’s or playing computer games. Furthermore, there was no 

improvement in wellbeing for the intervention group in comparison to the control 

post intervention.  

There may be several reasons for the lack of significant interaction effects for 

sedentary behaviour and physical activity. First, there was a significant reduction in 

overall sedentary behaviours but no change in screen-based sedentary behaviours for 

both groups, suggesting that it may be more difficult to reduce the time children 

from low SES spend in screen-time sedentary behaviours than other sedentary 

behaviours. These findings support the lack of change in screen behaviours reported 

in other school-based interventions with children from low SES (Breslin et al., 2012; 

Salmon et al., 2008; Harrison et al., 2006). Reasons for this are speculative but could 

include environmental constraints such as the neighbourhood in which they live may 
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not be safe enough for them to play outside (Morgenstern et al., 2009; Wong & 

Leatherdale, 2009). Equally, financial restrictions or limited transport may not make 

it feasible for children to attend clubs or educational or social events outside of 

school (Bradley & Corwyn, 2002). As a result children may watch TV and play 

computer games after school instead of engaging in non-sedentary pursuits with 

peers. However, further research is required to establish why it appears to be more 

difficult to reduce the screen-time sedentary behaviours of children from low SES. 

Second, screen based sedentary activities are now affordable, highly 

entertaining and engaging, require little effort and are increasingly accessible at 

home (Pate et al., 2011), where important correlates of children’s screen time have 

been identified (Hoyos Cillero & Jago, 2010; Jago et al., 2013). The intensity of 

parental involvement appears to be an important determinant of sedentary behaviour 

intervention success (Marsh et al., 2014; Biddle et al., 2014). The strategy of parental 

involvement in the SUCH study, newsletter every three weeks, may not have been 

intense enough. In addition it is unclear if parents complied with the intervention by 

endorsing the strategies recommended in the newsletter. As children of 8-9 years are 

still quite young and not volitional, it is plausible the parents/guardians make some 

of the decisions regarding healthy lifestyle choices. Hence investigation into the 

most effective strategies to motivate parents to comply with the intervention goals 

and strategies to help parents provide support and act as role-models in terms of 

reducing screen behaviours to children in the home environment is needed. 

Third, although correlates of screen behaviour in children were identified in 

some reviews (Hoyos Cillero & Jago, 2010; Jago et al., 2013), other reviews did not 

find convincing evidence to identify correlates of screen behaviour for children 

(Uijtdewilligen et al., 2011; van der Horst et al., 2007). Considering the negative 
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associations between screen behaviours and aspects of wellbeing, the very high 

percentage of children (97.5%) engaging in more than 2 hours screen time per day 

reported in Study 3 and the apparent difficulty in reducing the screen-time sedentary 

behaviours of children from low SES, it is imperative that researchers find the 

factors related to screen viewing in children from low SES. Moreover, correlates of 

boy’s sedentary behaviour appear different to girls as boys did not reduce their 

screen time or total time in sedentary behaviours while girls reduced their total time 

in sedentary behaviours. Such knowledge will help those designing futue 

interventions reducing screen time behaviour of children from low SES.  

Finally, SCT was the behaviour change theory used to underpin the SUCH 

intervention because this theory was used in a prior school-based intervention that 

significantly reduced screen behaviours of children (Robinson, 1999). However, 

Robinson (1999) also included optional electronic devices to monitor and budget 

time in screen behaviours at home. It is not clear how often the devices were used 

during the intervention; hence their contribution towards significantly reducing 

sedentary behaviour is unknown. An alternative theory, behavioural choice theory 

(BCT) (Rachlin, 1989), shows promise as a sedentary behaviour change theory. BCT 

has been used in conjunction with SCT in a school-based intervention that 

significantly reduced screen time, increased physical activity and reduced obesity 

over two years (Gorely et al., 1999). Key components of BCT are accessibility and 

reinforcement, both of which are relevant to sedentary behaviour as screen time is 

highly accessible and constantly reinforced with advances in technology. Based on 

the lack of consistency in the theory\theories of behaviour change used, it appears 

that the most effective theory/theories of sedentary behaviour change are not yet well 

understood, a view also expressed by Biddle (2011). Although SCT has been shown 
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to be successful at increasing physical activity in children (Kriemler et al., 2011) it is 

unclear whether it is also applicable to sedentary behaviour change (Biddle, 2011). 

This may be because sedentary pursuits such as watching TV and playing computer 

games are more likely to be adopted by children because of the strong habitual 

component, low physical effort and low conscious decision making given the ease of 

access of screen technology at home (Rutten et al., 2013).  This is different to 

increasing MVPA which requires planning and conscious decision making (Rutten et 

al., 2013). Therefore, future research determining which theory\theories of behaviour 

change that look to break the sitting habit and promote regular breaks from sitting 

with alternate standing activities that become a routine part of daily life should be 

considered as they may prove to be effective in reducing sedentary behaviours, 

including children from low SES. Furthermore, as behaviour change is affected by 

not only individual factors but also social and environmental factors, the Ecological 

Theory (Sallis & Owen, 1999) should also be included. This will ensure that broader 

factors such as peer and parental support/modelling, family and community 

environment are also incorporated into an intervention.  

Unexpectedly, there was a significant increase in light, moderate and 

vigorous activity and a corresponding decrease in sedentary time for the control 

group along with the intervention group. Reasons for this are unclear with 

possibilities including teacher influence in the control group and the effect of season 

(from winter to summer).  Season has previously been found to be a correlate of 

physical activity and objectively measured sedentary behaviour (King et al., 2010). 

Equally, additional physical activity events may have been offered in the schools 

during this time, thus may explain the significant changes found in physical activity 

and sedentary behaviour for both groups.  
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There were no significant interaction effects on almost all of the wellbeing 

variables. This result may be because of the lack of a significant reduction in 

sedentary and screen behaviours in the intervention group in comparison to the 

control group post-intervention. No change in children’s behaviour highlights that 

the intervention was unsuccessful, it could therefore be possible that there are causal 

links between sedentary behaviour and wellbeing, but on this occasion the 

intervention did not prime these changes. Furthermore, although the children were 

from low SES, their pre-intervention T-value scores for each dimension of 

KIDSCREEN-52 were higher (except for bullying) than the European data provided 

for children aged 8-11 years from 13 European countries (n=5848) in the 

KIDSCREEN handbook (The KIDSCREEN Group Europe, 2006, p 153).  A 

previous school-based physical activity intervention found that children with initial 

low levels of wellbeing benefitted from a school-based intervention more than 

children with higher levels of wellbeing (Boyd & Hrycaiko, 1997). As children’s 

wellbeing scores were higher than the European data for almost all of the 

dimensions, this may possibly explain why no significant increase in wellbeing due 

to the intervention was found.             

However, a significant increase in physical wellbeing and peers and social 

support for both intervention and control groups coincided with the significant 

increase in total daily activity and light, moderate and vigorous physical activity and 

the significant decrease in sedentary behaviour for both groups. This may suggest 

that as children spent less time sitting and more time in light, moderate or vigorous 

activity, this led them to feel more energetic and physically capable, while also 

improving relationships with friends and peers who they were most likely active 

with. However, further research is required to establish these conclusions. 
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It is unclear why a negative intervention effect of the school environment 

dimension was found.   One potential explanation is that the activity breaks were 

delivered by the teacher up to six times a day, which may have been too intense for 

children across 12 weeks and not varied or interesting enough to excite children’s 

motivation. This highlights the importance of providing a fun varied intervention 

content in school time that children can enjoy with their teacher for the length of 

time of the intervention. 

Despite the cross-sectional study (Study 3, Chapter 6) highlighting negative 

relationships between screen-based sedentary behaviour and wellbeing in children, 

the SUCH intervention (Chapter 7) did not significantly reduce sedentary 

behaviours, hence it still remains unclear if reducing sedentary behaviours causes an 

improvement or any effect of wellbeing in children from low SES. As previously 

mentioned in Study 3, it appears that the type of sedentary behaviour (i.e., TV 

viewing) rather than just being sedentary per se, has a negative relationship with 

wellbeing. As the SUCH intervention did not significantly reduce objectively 

measured sedentary behaviour or self-report screen behaviours in comparison to the 

control group, this suggests that it is still unclear if reducing the volume of sedentary 

behaviour or a specific sedentary behaviour has an effect on children’s wellbeing. 

The findings of the SUCH study indicate that more research into sedentary behaviour 

interventions in children are required to establish recommendations about how to 

reduce sedentary behaviour. These include identifying the behaviour change theories 

and strategies that are most effective and determining what the correlates of screen-

based sedentary behaviour of children from low SES are. Recommendations of this 

kind will enable researchers to develop interventions that significantly reduce 

sedentary behaviour and show what effect this has on children’s wellbeing.  
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8.2 Limitations of Research 

Identification of Children from Low Socioeconomic Status 

Children from low SES were identified using multidimensional measures of 

school and area SES as outlined in the methods section (chapter 3). The post-code 

based SES measure of each school considered the level of deprivation of the area the 

school was situated in across seven indices, while the proportion of students 

receiving free school meals, sitting transfer exams and attaining an A grade was the 

criteria within each school. Although the indicators of SES were multicomponent 

they assumed that the SES of a postcode was uniform across that area and that the 

majority of children attending the school were from deprived backgrounds. 

However, these measures may not have been sensitive enough to reflect the SES of 

each child. Some children may travel across different postcodes to attend school, 

hence the school postcode may not reflect the SES of the individual.  

 It is recommended that, whenever possible, multiple indicators of SES, i.e., 

post-code based and individual or household (e.g., parental income, employment or 

education) are used as they may provide a more sensitive measure of each child’s 

SES (Braveman et al., 2005), thus ensuring accurate recruitment of children from 

low SES. Although this strategy is acknowledged, a common methodological issue 

for studies where SES is required is the collection of sensitive SES information, such 

as income or employment, with high nonresponse rates reported regularly (Shavers, 

2007).  

 Taking into consideration the number of participants required in the studies to 

ensure adequate power and that the inner-city location of the schools where 

participants were recruited from is ranked fifth in the UK for child poverty (End 

Child Poverty, 2013), the criteria for SES at school and school area was deemed 
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feasible and adequate for recruiting children from low SES in this thesis. Future 

research could include strategies to ensure high-response rates for sensitive SES 

information and use these in addition to post-code based measures. 

Accelerometer Compliance 

 In order to obtain an accurate reflection of children’s habitual physical 

activity, children were asked to wear the accelerometer for eight days during their 

waking hours, a timeline recommended with children (Trost et al., 2000). Participant 

compliance of the accelerometers is crucial to ensure that this can be achieved. 

Therefore various strategies, as recommended by Trost et al. (2005) were used to 

ensure high compliance (see Chapter 3, p 65). As there is no standardised criteria for 

the minimal hours per day and number of days wear time, the criteria of four days 

and nine hours per day that has been used in previous studies (Gorely et al., 2009; 

Breslin et al., 2012) was adopted. However, the rate of adherence to these criteria in 

the cross-sectional study was low with 58% of children returning usable data. 

Although this rate is not too dissimilar to other studies, where an adherence of 51% 

(Rich et al., 2013) and 67% (Yıldırım et al., 2011) were reported, it is low in 

comparison to 80% for adolescents in Ireland (Belton, O’Brien, Wickel & Issartel, 

2013). However, the adherence rate for the SUCH study intervention (chapter 7) for 

the same criteria was extremely low at 16%. Therefore, the inclusion criteria for the 

intervention were altered to be less stringent but acceptable criteria to include a 

greater number of participants in the analysis. Ultimately 61% of children adhered 

under the revised criteria (see page 186). These findings indicate that the level of 

compliance for accelerometer wear with children aged 8-9 years from low SES is 

very low.  

Along with forgetting to put the accelerometer on, qualitative research 
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reported that some children did not wear the accelerometer in  a research study 

because they found it unacceptable for daily activities like going to school or playing 

sport and that some have experienced stigma or bullying because of the belt 

(Robertson, Stewart-Brown, Wilcock, Oldfield, & Thorogood, 2011). A large scale 

study (n= 12,872) looking at the factors associated with non-return of reliable 

accelerometer data with children aged 7-8 years in the UK found that compliance 

with accelerometer wear was less likely for boys, children who were 

overweight/obese, exercise less than twice a week, lived in disadvantaged wards, 

lived in rented accommodation, have mothers who are young or have less 

educational qualifications and come from families with a large number of children 

(Rich et al., 2013).  As children in the studies in this thesis meet some of Rich and 

colleagues criteria, i.e., from low SES, have low levels of physical activity, it is not 

surprising that compliance of accelerometer wear was low. 

 As the issue of compliance is common with physical activity studies in 

children, various strategies have been recommended to overcome it (Trost et al., 

2005). One such strategy is giving the children an activity diary to complete (with 

the help of their parents) while also wearing the monitor. The aim of this strategy is 

to aid interpretation of the accelerometer output and it also helps to remind children 

to wear the monitor every day. Robertson et al. (2011) used an activity diary with 

children aged 7-11 years and reported a 90% adherence rate of four days of 

accelerometer data. The same strategy was used in the cross-sectional study (chapter 

6) but less than 10 out of a possible 412 children returned the diary, thus, this method 

was not successful. Sirard and Slater (2009) compared compliance strategies for 

improving rates with wearing an accelerometer in high school children and found 

that monetary incentive resulted in a significant increase in compliance. The activity 
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diary was considered the second best strategy. Monetary restrictions prevented this 

option from being used as a strategy in the studies in this thesis. Belton et al. (2013) 

suggested sending a SMS reminder message in the morning and again after school to 

aid compliance. However children in the current thesis were 8-9 years so not all of 

them would own a mobile phone.  

 Although strategies, as recommended by Trost et al. (2005) were employed to 

increase compliance to the accelerometer in this research, the adherence rate 

remained low. Future research should consider including other strategies such as 

contingent financial compensation strategies, recruiting teachers and parents to wear 

the accelerometer also and/or showing an example of accelerometer output to 

children to demonstrate what the result looks like to increase compliance. Although 

labour intensive for studies with large samples a researcher could visit the school 

each day and remind the children to wear the device. Future research should 

investigate what strategies are successful for increasing compliance with children 

from low SES.  

Accelerometers 

As previously mentioned (see Chapter 3, p 63), there is a lack of consensus 

of the protocol for accelerometer use with children (Loprinzi & Cardinal, 2011). 

There are many published cut-points to identify time in different intensities of 

physical activity. This makes it difficult for researchers to choose which thresholds to 

adopt and makes comparison between studies that use different thresholds difficult 

(Mattocks et al., 2008). Hence this may have had an impact on the results with 

children in this thesis. Although population-specific accelerometer cut-points or 

individual accelerometer cut-points for the children being assessed are recommended 

(Mackintosh, Fairclough, Stratton & Ridgers, 2012; Boddy et al., 2014), using 
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published cut-points enables comparability between studies more so than using 

population-specific or individually calibrated cut-points. Continued research is 

needed to determine the optimal cut-points for use with children that can be used 

across studies.  

Potentially accelerometers may underestimate time in physical activity as 

they cannot measure water-based, resistance, static or cycling activities (Sirard & 

Pate, 2001). Despite this, accelerometers are the recommended tool for measuring 

children’s physical activity with reviews detailing the most up to date procedures for 

their use (Loprinzi & Cardinal, 2011; Mattocks et al., 2008).  

Although accelerometry is an accurate measure of sedentary behaviour, the 

ActivPAL instrument measures time in standing and sitting posture directly (Ridgers 

et al., 2012). Hence, this may have enhanced the measurement of sedentary 

behaviour further. However, it was not feasible to use this instrument in this research 

programme due to the cost and lack of availability of the required number of 

ActivPAL’s. Future research may consider the inclusion of this instrument for 

measurement of sedentary behaviour in conjunction with accelerometers.  

Consent and Sample Size  

As acknowledged in chapter 7, the sample size obtained for Study 4 (SUCH) 

did not reach the calculated number for power, which was 240 (120 in the 

intervention and 120 in the control group). This was calculated based on the 

prospective calculation of power determined using Cohen’s (1988) method where d 

= 0.2 at a 5% significance indicated that >100 participants were required per group 

to observe a possible intervention effect and an attrition rate of 20% was included in 

the sample size calculation.   

A total of 37 primary schools from low SES were invited to participate in the 
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SUCH study. Recruitment of schools occurred until the pre-intervention 

measurements began. Following pre-intervention measurements, more schools could 

not be recruited due to lack of time between the intervention timeline of pre-

intervention measurements, the 12 week programme and post-intervention 

measurements and the school summer holidays. However, only 7 out of the 37 

primary schools invited agreed to their class/es participation, highlighting the 

difficulty in recruiting schools for the study. Reasons for non-participation included 

the schools were already involved in different research projects or they did not have 

enough time to devote to the intervention measurements and/or the intervention 

programme over the 12 weeks. This is understandable given the intervention 

included aspects that were delivered during school time and as recruitment could 

only occur in the same year of the intervention, schools did not have much time to 

plan for the inclusion of the intervention. 

Within the seven schools that agreed to participate there were 12 classes, six 

in the intervention group and six in the control group. A total of 133 children in the 

intervention group and 123 children in the control group were invited to participate, 

which would have been a sufficient sample size for the study. As part of the 

recruitment protocol, it was intended that the researcher would promote the study to 

parents of children in Year 5 during parent evenings when parents would be 

attending the school to meet the class teacher. Unfortunately these parent evenings 

had already occurred before the schools had been recruited. Instead, teachers were 

encouraged to promote the study to any parents they met incidentally. The study was 

explained to all children in Year 5 in the participating schools by the researcher and 

information sheets for parents and children were provided. However, only 61 in the 

control group and 79 in the intervention group of the parents and children invited 
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gave consent. This recruitment rate was low and as the study did not aim to examine 

the reasons why some children and parents agreed while others did not agree to 

consent to research of this type, it is not clear why this was the case. Possible reasons 

include children not wanting to wear a belt for the accelerometer as they may 

experience unwanted attention from other children or that parents were not 

comfortable with the questions being asked in the wellbeing questionnaire 

(KIDSCREEN-52). Further research is needed to clarify why recruitment was low. A 

recent large scale study examined the predictors of consent in accelerometer research 

with children aged 7-8 years in the UK and reported that consent was less likely for 

children who lived in Northern Ireland (Rich et al., 2013). It is not clear why this is 

the case with the authors suggesting that it may be because a different research 

agency conducted the data collection in Northern Ireland than in the other UK 

countries (Rich et al., 2013). Nonetheless, a possible reason for why consent was low 

in the intervention study was that children were from Northern Ireland. 

Unfortunately, due to the difficulties outlined, the target sample size could 

not be reached. A retrospective calculation of power for sedentary behaviour 

observed a lack of power for the interaction effect for sedentary behaviour. 

Therefore, additional research is needed to understand why rates of consent with 

schools and children were low and what strategies to promote consent are successful. 

From this an intervention similar to Study 4 can be conducted with a larger sample 

size to provide more power to the data analysis.  

The findings of the thesis do not provide evidence that reducing sedentary 

behaviour enhances the wellbeing of children. Instead, it is still not clear what effect 

reducing sedentary behaviour has on wellbeing. Therefore, as of yet, health 

promoters cannot promote reducing sedentary behaviour as a way to enhance 
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wellbeing in children from low SES. As discussed in Chapter 2 (p 7), the presence of 

positive wellbeing and absence of negative wellbeing, such as feeling depressed, are 

important as it affects many aspects of children’s lives. Therefore, it is important to 

establish whether engaging in high amounts of sedentary behaviour, particularly 

screen viewing, causes children’s wellbeing to reduce. The findings of the SUCH 

study will inform those interested in investigating what is the most appropriate 

theory of behaviour change for reducing sedentary behaviours in children. The use of 

SCT alone appears not to be effective in a sedentary behaviour intervention. 

Consideration and testing of other theories of behaviour change and strategies are 

recommended to determine which are the most effective. Practitioners looking to 

develop a sedentary behaviour intervention may also consider the recommendation 

of identifying the correlates of sedentary behaviours, in particular screen-based 

behaviours, of children. The identified correlates will also facilitate behaviour 

change.   

In relation to physical activity, the positive relationship found with feeling 

autonomous and feeling satisfied with financial resources will be of interest of those 

promoting children’s health. The relationship between these dimensions of wellbeing 

and intensities of physical activity has not been examined previously. The positive 

relationship with light activity and MVPA on financial resources, autonomy and 

relationships with peers and friends informs those developing physical activity 

interventions to assess the causal effect of this relationship.  

8.3 Recommendations for Future Directions 

Negative associations between screen behaviours; watching TV, DVDs and 

playing computer games, but not overall volume of sedentary behaviour were found 

with aspects of wellbeing in Study 3. This suggests that the type of sedentary 
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behaviour rather than the total volume of sedentary behaviour may be related to 

wellbeing in children. Further research determining the relationship between 

different types of sedentary behaviours, such as chatting with friends, travelling by 

car, doing homework, reading books and wellbeing in children are needed to identify 

which activities have a positive or negative or any relationship with children’s 

psychological health.  

Although self-report measures of specific sedentary behaviours are the most 

widely used method of measurement, they are subject to recall error and social 

desirability bias (Chinapaw et al., 2010). In order to overcome these limitations, the 

relationship between specific sedentary behaviours and wellbeing in children should 

be determined using objective measures of specific sedentary behaviours. Research 

examining a valid and reliable method of achieving this is needed. One possible 

method may involve using the ActivPAL instrument which measures time in the 

different postures of sitting or standing (Ridgers et al., 2012). Children could be 

asked to wear the ActivPAL during the day and also fill in a log of when and how 

long they spent at specific sedentary behaviours, e.g., travelling by car, doing 

homework, playing computer games. The log can be compared to the ActivPAL 

output to see what sedentary activity they were engaged in when they are sedentary 

as measured objectively. The relationship between these measures and children’s 

wellbeing could be determined and compared with measuring total volume of 

sedentary and self-report methods. 

The SUCH intervention in Study 4 (chapter 7) did not significantly reduce 

sedentary behaviours in comparison to the control group. The intervention attempted 

to reduce sedentary behaviour by promoting light activities which require less effort 

and planning and are more likely to be engaged in than MVPA. A previous cross-
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sectional survey identified the factors; providing entertainment, alleviate boredom 

and spending time with family as reasons why children engage in screen behaviours 

(He, Piche, Beynon & Harris, 2010). Therefore, further research with parents and 

children identifying what activities children and their families would participate in in 

preference to indulging in screen behaviours are needed to motivate a change in 

behaviour. Identifying other correlates of screen time behaviours, including by 

gender, and strategies that are effective at ensuring parental involvement and 

accelerometer compliance are also needed to ensure a reduction in sedentary 

behaviours with children from low SES. Despite aspects of SCT guiding the SUCH 

intervention, the lack of a significant interaction effect in sedentary behaviour 

suggests that further research is needed to determine what theory/ies of behaviour 

change and strategies are most effective at reducing sedentary behaviour, particularly 

screen behaviours, of children from low SES. Upon completion of the research 

above, the attained information should inform a school-based intervention aiming to 

reduce sedentary behaviour and determine the effect on the wellbeing of children 

from disadvantaged areas. Furthermore, an intervention comparing a group of 

children from low SES with a group of children from high SES would highlight if a) 

similar strategies used in the intervention to reduce sedentary behaviour were 

effective with children from high SES and b) which group, if any, demonstrated a 

positive wellbeing effect.   

 The intervention focused on reducing sedentary behaviours and increasing 

time in light intensity activities. However, positive relationships between MVPA and 

aspects of wellbeing were also identified in the cross-sectional study. Hence it is 

unclear whether an intervention reducing sedentary behaviour or whether an 

intervention reducing sedentary behaviour in conjunction with increasing MVPA will 



 

244 

 

affect wellbeing. An intervention comparing a group aiming to reduce sedentary 

behaviour only with a group aiming to reduce sedentary behaviour and increase 

MVPA, as well as a control group, would be useful to determine if there is a causal 

effect on wellbeing and if so, which group has more of an effect on the wellbeing of 

children. 

8.4 Summary and Conclusions 

The overall aim of the thesis was to determine the relationship between 

physical activity, sedentary behaviour and wellbeing of children from low SES. The 

programme of research contributes to the knowledge base in several ways. First, the 

systematic literature review of school-based physical activity interventions on 

children’s wellbeing (Study 1) showed that wellbeing was inconsistently measured 

and recommended overcoming this limitation by using a measure of child wellbeing 

developed from the child’s perspective. By using one such multidimensional 

measure (KIDSCREEN-52), Study 2 outlined a confirmatory factor analysis of 

KIDSCREEN-52 which for the first time showed the wellbeing measure to be valid 

and reliable with children aged 8-9 years from low SES in Northern Ireland. 

Furthermore, the hedonic and eudaimonic perspective of wellbeing in KIDSCREEN-

52, as perceived by children, is also applicable to children from low SES in Northern 

Ireland. The cross-sectional research outlined in Study 3, included dimensions of 

wellbeing that had not previously been investigated with physical activity and 

sedentary behaviours. Novel and complex relationships between sedentary 

behaviour, physical activity intensities and wellbeing were found including negative 

relationships between screen-based sedentary behaviours and wellbeing. This led to 

the development of the first school-based intervention designed to reduce sedentary 

behaviours and determine the effect on wellbeing of children from low SES (Study 
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4). However, the intervention did not significantly reduce the sedentary behaviours 

of children and did not cause a significant improvement in wellbeing in comparison 

to the control group. As sedentary behaviour did not significantly reduce; it is still 

unclear if a school-based sedentary behaviour intervention improves the wellbeing of 

children from low SES. Future research identifying: the correlates of screen 

behaviours of children from low SES, the theory of behaviour change and effective 

strategies that significantly reduce sedentary behaviour, parental compliance to 

interventions, effective ways to increase sample size and accelerometer compliance 

are warranted. This information will enable a school-based intervention reduce 

sedentary behaviours of children and ultimately inform researchers of the effect on 

wellbeing of children from low SES. 

Overall, it is unclear if reducing sedentary behaviour, particularly screen 

behaviour time, should be promoted to enhance children’s wellbeing. Investment in 

interventions to answer this research question is needed. However, the low rate 

(2.51%) of children reaching the recommended daily MVPA of 60 minutes for health 

found in Study 3 calls for continued investment in promoting physical activity to 

children from low SES both now and in the future as adults. 
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 Questionnaires used in the research 
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KIDSCREEN-52 

Health Questionnaire for Children and Young People 

 

Name………………………………………………………………… 

Date of Birth……………………………………………… 

Pupil Identifier Number ……………………………………….. 

School Number……………………………………….. 

 

Hello, 

How are you? How do you feel? This is what we would like you to tell us.  

Please read every question carefully. What answer comes to your mind first? Choose the 
box that fits your answer best and cross it.  

Remember: This is not a test so there are no wrong answers. It is important that you 
answer all the questions and also that we can see your marks clearly. When you think of 
your answer please try to remember the last week.  

You do not have to show your answers to anybody. Also, nobody who knows you will look 
at your questionnaire once you have finished it. 

 

A P P E N D I X  1 A  
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  female 

  male 

 
 
 
 

  

 

 
_________ years 

 

 
 
 
 

  

  No  

  Yes Which one? _______________________________ 

 

 

 

 

 

 

 

 

Are you female or male? 

How old are you? 

Do you have a long-term disability, illness or medical condition? 
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A 1. Physical Activities and Health 

 

1.  

  excellent 

  very good 

  good 

  fair 

  poor 

 

 

  

 

 

not at all 

 

slightly 

 

moderately 

 

very 

 

extremely 

2. Have you felt fit and well? 
not at all 

 

slightly 

 

moderately 

 

very 

 

extremely 

 

3. 
Have you been physically active (e.g. 

running, climbing, biking)? 

not at all 

 

slightly 

 

moderately 

 

very 

 

extremely 

 

4. Have you been able to run well? 
not at all 

 

slightly 

 

moderately 

 

very 

 

extremely 

 

 

 

 

 

 

 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

5. Have you felt full of energy? 
never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

 

 

 

 

 

Thinking about the last week ... 

In general, how would you say your health is? 

Thinking about the last week ... 
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2. Feelings 

 
  

 

 

not at all 

 

slightly 

 

moderately 

 

very 

 

extremely 

1. Has your life been enjoyable? 
not at all 

 

slightly 

 

moderately 

 

very 

 

extremely 

 

2. 
Have you felt pleased that you are 

alive? 

not at all 

 

slightly 

 

moderately 

 

very 

 

extremely 

 

3. Have you felt satisfied with your life? 
not at all 

 

slightly 

 

moderately 

 

very 

 

extremely 

 

 

 

 

 

 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

4. Have you been in a good mood? 
never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

5. Have you felt cheerful? 
never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

6. Have you had fun? 
never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

 

3. General Mood 

 

 

 

 

 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

1. 
Have you felt that you do everything 

badly? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

2. Have you felt sad? 
never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

3. 
Have you felt so bad that you didn’t 

want to do anything? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

Thinking about the last week ... 

Thinking about the last week ... 

 

Thinking about the last week ... 
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4. 
Have you felt that everything in your 

life goes wrong? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

5. Have you felt fed up? 
never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

6. Have you felt lonely? 
never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

7. Have you felt under pressure? 
never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

 

4. About Yourself 

 

 

 

 

never 

 

seldom 

 

quite 
often 

 

very often 

 

always 

1. 
Have you been happy with the way 

you are? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

2. 
Have you been happy with your 

clothes? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

3. 
Have you been worried about the way 

you look? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

4. 
Have you felt jealous of the way other 

girls and boys look? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

5. 
Would you like to change something 

about your body? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

 

 

 

 

 

Thinking about the last week ... 
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5. Free Time 

 
 

 

 

 

 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

1. 
Have you had enough time for 

yourself? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

2. 
Have you been able to do the things 

that you want to do in your free time? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

3. 
Have you had enough opportunity to 

be outside? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

4. 
Have you had enough time to meet 

friends? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

5. 
Have you been able to choose what to 

do in your free time? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

 

 

 

 

 

 

 

 

 

 

Thinking about the last week ... 
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6. Family and Home Life 

 

  

 

 

not at all 

 

slightly 

 

moderately 

 

very 

 

extremely 

1. Have your parent(s) understood you? 
not at all 

 

slightly 

 

moderately 

 

very 

 

extremely 

 

2. Have you felt loved by your parent(s)? 
not at all 

 

slightly 

 

moderately 

 

very 

 

extremely 

 

  

 

 

 

 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

3. Have you been happy at home? 
never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

4. 
Have your parent(s) had enough time 

for you? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

5. Have your parent(s) treated you fairly? 
never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

6. 
Have you been able talk to your 

parent(s) when you wanted to? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

Thinking about the last week ... 

 

 

Thinking about the last week ... 

 

 



 

254 

 

7. Money Matters 

 
 

 

 

 

 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

1. 
Have you had enough money to do the 

same things as your friends? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

2. 
Have you had enough money for your 

expenses? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

 

  

 

 

not at all 

 

slightly 

 

moderately 

 

very 

 

extremely 

3. 
Do you have enough money to do 

things with your friends? 

not at all 

 

slightly 

 

moderately 

 

very 

 

extremely 

 

 

8. Friends 

 
 

 

 

 

 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

1. 
Have you spent time with your 

friends? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

2. 
Have you done things with other girls 

and boys? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

3. Have you had fun with your friends? 
never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

4. 
Have you and your friends helped each 

other? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

Thinking about the last week ... 

Thinking about the last week ... 

Thinking about the last week ... 
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5. 
Have you been able to talk about 

everything with your friends? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

6. 
Have you been able to rely on your 

friends? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

 

9. School and Learning 

 

  

 

 

not at all 

 

slightly 

 

moderately 

 

very 

 

extremely 

1. Have you been happy at school? 
not at all 

 

slightly 

 

moderately 

 

very 

 

extremely 

 

2. Have you got on well at school? 
not at all 

 

slightly 

 

moderately 

 

very 

 

extremely 

 

3. 
Have you been satisfied with your 

teachers? 

not at all 

 

slightly 

 

moderately 

 

very 

 

extremely 

 

 

 

 

 

 

 

 

 

 

 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

4. Have you been able to pay attention? 
never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

5. Have you enjoyed going to school? 
never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

6. 
Have you got along well with your 

teachers? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

Thinking about the last week ... 

 

 

Thinking about the last week ... 
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10. Bullying 

 

 

 

 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

1. 
Have you been afraid of other girls and 

boys? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

2. 
Have other girls and boys made fun of 

you? 

never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

3. Have other girls and boys bullied you? 
never 

 

seldom 

 

quite 

often 

 

very often 

 

always 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Thinking about the last week ... 
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B. Self-Perception Profile for Children – social acceptance 

Read each of the following sentences and put an X in one box on the right-hand side 

OR one box on the  

left-hand side. For example; 

Some kids would rather play outdoors in their spare time BUT other kids would 

rather watch T.V.  

Answer which child you are most like, then whether this is sort of true for me or 

really true for me.  

It should look like the sample item below. 

 Really 

True for 

me 

Sort of 

True for 

me 

Only select one answer per 

question 

Sort of 

True 

for me 

Really 

True 

for me 

EXAMPLE.. 

   Some kids 

would 

rather play 

outdoors in 

their spare 

time. 

 

BUT 

 

Other kids 

would 

rather watch 

T.V. 

  

Continue…… 

 Really 

True for 

me 

Sort of 

True for 

me 

Only select one answer per 

question 

Sort of 

True 

for me 

Really 

True 

for me 

 

1. 

    

 

 

 Some kids 

find it 

hard to 

make 

friends. 

   

BUT 

Other kids 

find it 

pretty easy 

to 

make 

friends. 

  

 

2. 

 

 

 

 

 

 

 

Some kids 

have a 

lot of 

friends. 

 

BUT 

Other kids 

don’t have 

very many 

friends. 

  

 

3. 

 

 

 

 Some kids 

would like 

to have a 

lot more 

friends. 

 

BUT 

Other kids 

have as 

many 

friends as 

they want. 

  

X 

A P P E N D I X  1 B  
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4. 

 

 

 

 Some kids 

are always 

doing 

things with 

a lot 

of kids. 

 

BUT 

Other kids 

usually 

do things by 

themselves. 

  

 

5. 

 

 

  Some kids 

wish that 

more 

people 

their age 

liked them. 

 

BUT 

Other kids 

feel that 

most people 

their age do 

like them. 

  

 

6. 

 

 

 

 

  

Some kids 

are popular 

with others 

their age. 

 

BUT 

 

Other kids 

are not 

very 

popular. 
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C. The TNO-AZL Children’s Quality of Life Questionnaire Child Form 

(TACQOL-CF) 

Things you had difficulty with in recent weeks. 

For each question there are a number of answers you may choose from. 

Choose the answer which is the most appropriate for you and place a cross in the box 

alongside that answer. 

For example (you do not need to answer this question): 

Have you had headaches?                     X  Never        occasionally         often 

 

          At that time I felt: 

                         

                    fine                 not so good         quite bad       bad 

 

If you have not suffered from headaches at all in recent weeks, place a cross in the 

box next to 'never'. You can then go onto the next question. 

 

If you had a headache "occasionally" or "often", place a cross in the appropriate box. 

Below these boxes, you find the words: 'At that time, I felt:'. You then cross the box 

stating how you felt when you had a headache. 

For example: 

Have you had headaches?                                  Never   X  occasionally         often 

 

          At that time I felt: 

                         X 

              fine         not so good         quite bad        bad 

 

--------------------------------------------- 
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Try to remember how you were in recent weeks. Did you have... 

1. Difficulty with going to school on your 

own?           Never occasionally         often 

        

               At that time I felt: 

      fine       not so good        quite bad         bad 

 

2. Difficulty washing yourself? 

             Never           occasionally            often

  

 

             At that time I felt:  

                                             

                fine              not so good        quite bad        bad 

 

3. Difficulty getting dressed on your own? 

                                                                            Never           occasionally          often 

        

             At that time I felt: 

          fine          not so good      quite bad        bad 

4. Difficulty going to the toilet on your own? 

                 Never              occasionally        often 

       

 

                    At that time I felt: 

        fine            not so good        quite bad        bad 

5. Difficulty with eating or drinking on your own? 

                 Never              occasionally        often 

       

 

                     At that time I felt: 

         fine           not so good        quite bad        bad 
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6. Difficulty with sports or going out to play on your own? 

                 Never             occasionally        often 

       

 

                   At that time I felt:  

         fine           not so good        quite bad        bad 

 

7. Difficulty with doing hobbies on your own? 

                 Never             occasionally        often 

       

 

                   At that time I felt: 

         fine          not so good         quite bad        bad 

8. Difficulty with riding a bicycle? 

                 Never             occasionally        often 

       

 

                   At that time I felt: 

        fine            not so good       quite bad        bad 

Only if you had problems of this kind in recent weeks: 

What do you think caused these problems? 
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E. Indoor Leisure Screen based Sedentary Behaviour 

Questions 
 

 

On a school day in the last week, how long did you spend 

doing each of the following? 
 

Tick one box in each section 
                                        
 
 
 
 
 
                                                              
 
 

None  
  

None  
  

None  

Less than 1 

hour 
 

  Less than 1 

hour 
 

  Less than 

1 hour 
 

1-2 hours  
  

1-2 hours  
  

1-2 hours  

2-3 hours  
  

2-3 hours  
  

2-3 hours  

3-4 hours  
  

3-4 hours  
  

3-4 hours  

More than 4 

hours 
 

  More than 4 

hours 
 

  More than 

4 hours 
 

 
 

 

 

 

 

 

 

 

 

 

Watching 

TV 

Watching 

videos / 

DVDs 

Playing 

computer or 

video games 

A P P E N D I X  1 E  
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Last Saturday how long did you spend doing each of the 

following? 
Tick one box in each section 
 
 
 
 
 
 

 

 

 

 

None  
  

None  
  

None  

Less than 1 

hour 
 

  Less than 1 

hour 
 

  Less than 

1 hour 
 

1-2 hours  
  

1-2 hours  
  

1-2 hours  

2-3 hours  
  

2-3 hours  
  

2-3 hours  

3-4 hours  
  

3-4 hours  
  

3-4 hours  

More than 

4 hours 
 

  More than 4 

hours 
 

  More than 

4 hours 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Watching 

TV 

Watching 

videos / 

DVDs 

Playing 

computer or 

video games 
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Last Sunday how long did you spend doing each of the 

following? 
 

Tick one box in each section 

 
 
  
 
         
 
 
 
 

None  
  

None  
  

None  

Less than 1 hour  
  Less than 1 

hour 
 

  Less than 

1 hour 
 

1-2 hours  
  

1-2 hours  
  

1-2 hours  

2-3 hours  
  

2-3 hours  
  

2-3 hours  

3-4 hours  
  

3-4 hours  
  

3-4 hours  

More than 4 

hours 
 

  More than 4 

hours 
 

  More than 

4 hours 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Watching 

TV 

Watching 

videos / 

DVDs 

Playing 

computer or 

video games 
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Appendix 2  

 

 Study 2 and 3 school and parental invitation letters,   

participant information sheets, parental consent form and 

child assent form 

 

 Study 4 school and parental invitation letters, participant 

information sheets, parental consent form and child assent 

form 
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A P P E N D I X  2 A  

 

Physical activity, sedentary behaviour and wellbeing in children: 

Testing the validity and reliability of KIDSCREEN-52 

Dear Principal, 

My name is Ruth Rafferty and I am a PhD research student at the University 

of Ulster. My research project is investigating the relationship between 

physical activity and wellbeing in children. Physical activity is important for a 

healthy lifestyle and evidence suggests that it has a beneficial effect on 

children’s self-esteem, happiness and overall wellbeing. I am writing to invite 

your school, in particular children from Year 5, to participate in the study.  

There are two aims to this research. First, to test that a questionnaire of 

wellbeing (KIDSCREEN-52) is providing valid and reliable information on the 

wellbeing of boys and girls aged 8-9 years. Secondly, to explore the 

relationship between physical activity intensities, sedentary behaviours and 

wellbeing in children aged 8-9 years, controlling for weight status.  

In order to achieve the above aims I am writing to you to ask if a small team 

of trained researchers can come to your school to conduct the study in class 

on children from Year 5. With your permission, children and parents will be 

informed about the study and if they choose to participate will be asked to 

sign a parental consent form and child assent form.  

What are the children being asked to do? 

It involves asking children to fill out a questionnaire on wellbeing, sedentary 

behaviours and physical activity levels, taking their height and weight 

measurements and asking them to wear a physical activity monitor around 

their waist for 8 days. They are free to drop out of the study at any time and 

are under no obligation to participate. All research will be carried out by 

university staff, all of whom have been vetted in relation to Child Protection. 

All information will be treated with the utmost confidence and neither the 

individual school nor the child will be identifiable from any of the results. This 

study is being supervised by Dr.Gavin Breslin, Dr. Deirdre Brennan and Dr. 

David Hassan from the University of Ulster. 

We understand that schools receive frequent requests for their input and will 

aim to cause minimum disruption to the children’s and the teacher’s school 

day (Approximately 1.5 hours). With your consent, it is hoped that the 

research can be conducted in your school in the next few weeks. Please 

review the information sheet attached for further information.   
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I shall follow this letter up with a phone call to answer any questions, provide 

further information and discuss potential dates. 

In the meantime if you have any questions please feel free to contact me Ms. 

Ruth Rafferty or Dr. Gavin Breslin using the information below and we will be 

happy to help. 

 

Yours faithfully, 

Dr. Gavin Breslin, Chief Investigator Ms Ruth Rafferty, PhD 

student 

 

----------------------------------------   --------------------------------------- 

Lecturer in Sport & Exercise Psychology     Email:RaffertyR4@email.ulster.ac.uk               

Email: g.breslin1@ulster.ac.uk            Phone: 028 90368008 

Phone: 028 90368478 
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                   A P P E N D I X  2 B  

 

Information sheet for Principal/School 

Physical activity, sedentary behaviour and wellbeing in children: 

Testing the validity and reliability of KIDSCREEN-52 

We would like to invite your school to take part in the above research study. 

Before you decide whether or not you would like to take part, it is important 

that you understand why the study is being carried out and what it involves. 

Please read the following information and do not hesitate to ask any 

questions about anything that might not be clear to you. Make sure that you 

are happy before you decide what to do. Thank you for taking the time to 

consider this invitation.  

If you have any questions please do not hesitate to contact Ms. Ruth Rafferty 

on (028) 90368008 or by email Rafferty-R4@email.ulster.ac.uk or Dr. Gavin 

Breslin on (028) 90368478 or by email g.breslin1@ulster.ac.uk. 

What is the purpose of the study? 

This study has two aims. First, a wellbeing questionnaire (KIDSCREEN-52) 

will be tested to ensure it is a valid and reliable measure of wellbeing for 

children aged 8-9 years. Secondly, the study will investigate physical activity 

intensities (sedentary, light, moderate and vigorous), sedentary behaviours 

(e.g. watching television), and their relationship with children’s wellbeing. The 

influence of weight status on these relationships will also be investigated. 

The study requires 550 children aged 8-9 years.  

All researchers have been vetted in relation to Child Protection.  

If you agree to participate we will ask your Year 5 classes to take part.  

What will happen? 

 Each child will be given a letter to take home to their parents outlining 

the study and asking them to provide written consent for their child to 

take part.  

 The child involved will also be asked to sign an assent form. 

Participation in the study is voluntary and children can withdraw at any 

time.  

 A small team of researchers will arrive at the school on an agreed 

date with you. They will explain the procedure to the class in an age-
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appropriate manner. Children are free to withdraw from the study at 

this time even if they have handed in a consent and assent form. 

 The participating children will be asked to fill in an age appropriate 

questionnaire about their wellbeing, physical activity and sedentary 

levels. A member of the research team will be available to assist with 

any problems.  

 

 Children will also be given a physical activity monitor called an 

accelerometer to wear as a belt around their waist for 8 days. A 

researcher will return to the school after 8 days to collect the 

accelerometers from the children. 

 

 Finally, trained members of the research team will take the height and 

weight of each participating child.  

 

 In order to test if the wellbeing questionnaire is reliable we require a 

subsample of 100 children to fill out the same questionnaire again 2 

weeks after they initially completed it. Researchers may return to your 

school after 2 weeks to ask the same children to complete the 

questionnaire again. This will take approximately 20-30 minutes.  

 

Measurements 

 

Children will be asked to complete a questionnaire measuring their 

wellbeing, how often they were physically active and how often they watched 

television/DVD and played video/computer games. Examples of questions 

asking about their wellbeing include; “In the last week, have you had fun?” 

and “In the last week, have you been in a good mood?” For physical activity 

children will be asked which days the previous week did they do activities 

that made them tired and sweaty and for how long. Children will also tick 

which days and for how long they spent watching television/DVD and playing 

video/computer games. 

 

Physical Activity Monitoring 

Each child will be asked to wear a physical activity monitor called an 

accelerometer (similar to a pedometer) for 8 days. This will be worn as a belt 

under their clothes and around their waist. It measures the amount and the 

intensity of physical activity each child does every day. Children are asked to 

wear it during the week and weekend in order to get a realistic measure of 

their physical activity levels. Researchers will explain to the children how to 

wear and look after their accelerometer and they will be given an instruction 

sheet to remind them. Researchers will return to the school after 8 days to 

collect the accelerometers. 
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Body Mass Index (BMI) 

Trained researchers will measure the height and weight of each child. This 

will be done discreetly so as to avoid embarrassment for any child. Children 

will be required to remove their shoes, any heavy clothing such as a coat or 

jumper and empty their pockets. These measurements will be used to 

calculate each child’s BMI.  

Are there any benefits of each child taking part? 

Most children say that taking part in a study like this is exciting and that they 

enjoy their experience.  

Are there any risks for the children? 

There are no risks for each child in the study. 

Who will know about each school and child’s information? 

No specific information about each child will be revealed and we will make 

sure that people don’t know each school, child’s name or other details. We 

will keep this information safe on computers with passwords in the University 

of Ulster, Jordanstown in accordance to the Data protection Act (1998) for a 

period of 6 years in accordance with the University guidelines. Following this 

the data will be shredded. Only people working on the project will look at the 

information. However the Freedom of Information legislation may allow 

access to certain non-personal or generalized data. The results of the study 

will lead to further research in the subject area and may be published. Any 

published results will remove identifying factors. 

What if something goes wrong? 

This study has been approved by the University of Ulster’s Ethics 

Committee, in doing so all possible risks have been carefully considered. 

However in the unlikely event that something goes wrong the University has 

procedures involved to report such events.  If at any point you are concerned 

about anything or require further information please speak to the chief 

investigator of the study or contact the University Research Governance 

section. 

The PhD research is being conducted by a student from the Ulster Sports 

Academy in the Faculty of Life and Health Sciences. 
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Contact Information 

 Dr. Gavin Breslin 

Lecturer in Sport & Exercise Psychology 

Ulster Sports Academy 

University of Ulster 

Jordanstown campus 

Shore Road 

Newtownabbey 

Co. Antrim 

BT37 0QB 

Email: g.breslin1@ulster.ac.uk 

Phone: 028 90368478 

 

 Ms. Ruth Rafferty 

PhD Research Student – Sport and Exercise Sciences Research 

Institute 

Email: Rafferty-R4@email.ulster.ac.uk 

Phone: 028 90368008 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.science.ulster.ac.uk/sports/
mailto:g.breslin1@ulster.ac.uk
mailto:Rafferty-R4@email.ulster.ac.uk
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                   A P P E N D I X  2 C  

 

Physical activity, sedentary behaviour and wellbeing in children: 

Testing the validity and reliability of KIDSCREEN-52 

Dear Parent or Guardian, 

My name is Ruth Rafferty and I am a PhD research student at the University 

of Ulster. My research project is investigating the relationship between 

physical activity and wellbeing in children. I am writing to invite your child to 

participate in the study.  

Physical activity is important for a healthy lifestyle and evidence suggests 

that it has a beneficial effect on children’s self-esteem, happiness and overall 

wellbeing. Positive wellbeing can improve a child’s physical health, mental 

health as well as improved educational attainment.  

There are two aims to this research. First, to test that a questionnaire of 

wellbeing (KIDSCREEN-52) is providing valid and reliable information on the 

wellbeing of boys and girls aged 8-9 years. Secondly, to explore the 

relationship between physical activity intensities, sedentary behaviours and 

wellbeing in children aged 8-9 years, controlling for weight status.  

In order to achieve these aims a small team of researchers will come to your 

child’s school to conduct the study on children from Year 5. With you and 

your child’s permission, your child will be asked to complete a questionnaire 

assessing their wellbeing, physical activity and sedentary levels. Children will 

be given an activity monitor called an accelerometer (similar to a pedometer) 

to wear around their waist for 8 days. We will also measure the height and 

weight of each child. The information sheet with this letter contains more 

details about what we will ask your child to do. If you are happy for your child 

to participate, you must sign the consent form attached to this letter. Your 

child must also sign the assent form. These forms can be returned to the 

class teacher.  

This study is being supervised by Dr. Gavin Breslin, Dr. Deirdre Brennan and 

Dr. David Hassan from the University of Ulster. Only people working on the 

project will look at your child’s information. We will not give this information to 

anyone else or share any information that may identify your child. 

We would really like your child to take part in this study. Children tend to find 

participating in these studies both fun and interesting.  
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If you have any questions regarding the study please feel free to contact me 

Ms. Ruth Rafferty or Dr. Gavin Breslin using the information below and we 

will be happy to help. 

Yours faithfully 

Dr. Gavin Breslin, Chief Investigator         Ms Ruth Rafferty, PhD student 

 

-----------------------------------           ----------------------------------- 

Lecturer in Sport & Exercise          Email: RaffertyR4@email.ulster.ac.uk 

Psychology  

Email: g.breslin1@ulster.ac.uk           Phone: 028 90368008 

Phone: 028 90368478 
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277 

 

                  A P P E N D I X  2 D  

 

Information sheet for parent(s) or guardian(s) 

Physical activity, sedentary behaviour and wellbeing in children: 
Testing the validity and reliability of KIDSCREEN-52 

We would like to invite your child to take part in a research study. Before you 

decide whether or not you would like to take part, it is important that you 

understand why the study is being carried out and what it involves. Please 

read the following information and do not hesitate to ask any questions about 

anything that might not be clear to you. Make sure that you are happy before 

you decide what to do. Thank you for taking the time to consider this 

invitation.  

If you have any questions please do not hesitate to contact Ms. Ruth Rafferty 

on (028) 90368008 or by email Rafferty-R4@email.ulster.ac.uk or Dr. Gavin 

Breslin on (028) 90368478 or by email g.breslin1@ulster.ac.uk. 

What is the purpose of the study? 

This study has two aims. First, a wellbeing questionnaire will be tested to 

ensure it is a valid and reliable measure of wellbeing for children aged 8-9 

years. Secondly, the study will investigate physical activity intensities 

(sedentary, light, moderate and vigorous), sedentary behaviours (e.g. 

watching television), and their relationship with children’s wellbeing. The 

influence of weight status on these relationships will also be investigated. 

The study requires 550 children aged 8-9 years.  

All researchers have been vetted in relation to Child Protection.  

Does my child have to take part? 

No. It is up to you to decide whether or not your child may take part. If 

you do decide to allow your child to take part you will also be asked to sign a 

consent form. Your child will also be informed and will be asked to sign an 

assent form if they want to take part. You or your child can change your mind 

at any time and withdraw from the study without giving a reason. 

What will happen if my child takes part? 

 A small team of researchers will arrive at the school on an agreed 

date. They will explain the procedure to the class in an age-

appropriate manner.  
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 The participating children will be asked to fill in an age appropriate 

questionnaire about their wellbeing, physical activity and sedentary 

levels. A member of the research team will be available to assist with 

any problems.  

 

 Children will also be given a physical activity monitor called an 

accelerometer to wear as a belt around their waists for 8 days. A 

researcher will return to the school after 8 days to collect the 

accelerometers from the children. 

 

 Finally trained members of the research team will take the height and 

weight of each participating child.  

 

 Your child may be asked to fill out the questionnaire again in school 2 

weeks after they first filled it out. This is to test how reliable the 

questionnaire is. 

 

Measurements 

 

Children will be asked to complete a questionnaire measuring their 

wellbeing, how often they were physically active and how often they watched 

television/DVD and played video/computer games. Examples of questions 

asking about their wellbeing include; “In the last week, have you had fun?” 

and “In the last week, have you been in a good mood?” Children will tick a 

box. For physical activity children will be asked which days the previous 

week did they do activities that made them tired and sweaty and for how 

long. Children will also tick which days and for how long they spent watching 

television/DVD and playing video/computer games. Altogether the 

questionnaire should take about 40 minutes to complete.  

 

Physical Activity Monitoring 

Each child will be asked to wear a physical activity monitor called an 

accelerometer (similar to a pedometer) for 8 days. It should be worn from 

when your child gets up in the morning until they go to bed. It runs by itself 

and doesn’t need to be turned on or off. This will be worn as a belt under 

their clothes and around their waist. It measures the amount and the intensity 

of physical activity the child does every day. Children are asked to wear it 

during the week and weekend in order to get a realistic measure of their 

physical activity levels. Researchers will explain to the children how to wear 

and look after their accelerometer and they will be given an instruction sheet 

to remind them. If the monitor is taken off for any period of time, then simply 

write down on the log sheet the reason why and for how long (see example 
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on log sheet). Researchers will return to the school after 8 days to collect the 

accelerometers. 

Body Mass Index (BMI) 

Trained researchers will measure the height and weight of each child. This 

will be done discreetly so as to avoid embarrassment for any child. Children 

will be required to remove their shoes, any heavy clothing such as a coat or 

jumper and empty their pockets. These measurements will be used to 

calculate each child’s BMI.  

Are there any benefits of my child taking part? 

Most children say that taking part in a study like this is exciting and that they 

enjoy their experience.  

Are there any risks for my child? 

There are no risks for each child in the study. 

Who will know about my child’s information? 

No specific information about your child will be revealed and we will make 

sure that people don’t know your child’s name or other details. We will keep 

this information safe on computers with passwords in the University of Ulster, 

Jordanstown in accordance to the Data protection Act (1998) for a period of 

6 years in accordance with the University guidelines. Following this the data 

will be shredded. Only people working on the project will look at the 

information. However the Freedom of Information legislation may allow 

access to certain non-personal or generalized data. The results of the study 

will lead to further research in the subject area and may be published. Any 

published results will remove identifying factors. 

What if something goes wrong? 

This study has been approved by the University of Ulster’s Ethics 

Committee, in doing so all possible risks have been carefully considered. 

However in the unlikely event that something goes wrong the University has 

procedures involved to report such events.  If at any point you are concerned 

about anything or require further information please speak to the chief 

investigator of the study or contact the University Research Governance 

section. 

The PhD research is being conducted by a student from the Ulster Sports 

Academy in the Faculty of Life and Health Sciences. 
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Contact Information 

 Dr. Gavin Breslin 

Lecturer in Sport & Exercise Psychology 

Ulster Sports Academy 

University of Ulster 

Jordanstown campus 

Shore Road 

Newtownabbey 

Co. Antrim 

BT37 0QB 

Email: g.breslin1@ulster.ac.uk 

Phone: 028 90368478 

 

 Ms. Ruth Rafferty 

PhD Research Student – Sport and Exercise Sciences Research 

Institute 

Email: Rafferty-R4@email.ulster.ac.uk 

Phone: 028 90368008 
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A P P E N D I X  2 E  

Parental Consent Form 

 

Physical activity, sedentary behaviour and wellbeing in children:  

Testing the validity and reliability of KIDSCREEN-52 

Chief Investigator:  Dr. Gavin Breslin 

Please confirm, by marking the boxes that you agree with the following 

statements: 

1. I have been given and have read and understood the  

information sheet for the above study and have asked and 
received answers to any questions raised 
 

 

2. It is my choice that my child will take part in this study and that 

I can change my mind at any time without giving any reason 

and without my rights being affected in any way 

 

 

3. I understand that my child will complete a questionnaire 

concerned with wellbeing, physical activity and sedentary 

behaviour. I also understand that my child’s height and weight 

will be measured and that my child will wear an accelerometer 

for an eight-day measurement period 

 

 

4. I understand that the researchers will hold all information and 

data collected during the study securely and in confidence and 

that all efforts will be made to ensure that my child cannot be 

identified as a participant in the study (except as might be 

required by law) and I give permission for the researchers to 

hold relevant personal data 

 

 

5. Yes my child can take part in this study  

 

NAME OF PUPIL…………………………………… 

NAME OF SCHOOL……………………………….. 

NAME OF PARENT/GUARDIAN…………………………………………… 

ADDRESS…………………………………………………………………… 

…………………………………………… 

SIGNED………………………………………………………DATE………….. 

Please return this form to the child’s class teacher. Thank you.   
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A P P E N D I X  2 F  

Child Assent Form 

 

Physical activity, sedentary behaviour and wellbeing in children: Testing the 

validity and reliability of KIDSCREEN-52 

 

Chief Investigator:  Dr. Gavin Breslin 

Your school has agreed to take part in this study.  

If you would like to take part please read the information below which will  

tell you what you will be asked to do and tick each box beside each  

sentence if you agree to do it.           Please tick 

1. I agree to have my height and weight measurements taken  

2. I agree to wearing a physical activity monitor for 8 days  

(a belt around my waist)  

 

3. I agree to complete a questionnaire  

4. I understand that I do not have to take part in this study and  

that I can stop if I want to 

 

5. I agree to take part in the study  

NAME OF CHILD……………………………DATE OF BIRTH……/…../……… 

SIGNATURE………………………………………… 

DATE……………………………………. 

 

______________________   ______________   ___________   

NAME OF WITNESS PRESENT       Signature                  Date (dd/mm/year) 

(PARENT/TEACHER) Please print 

                   

 

______________________  ______________  _____________ 

NAME OF RESEARCHER Signature                  Date (dd/mm/year) 
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A P P E N D I X  2 G  

 

Holistic intervention to reduce sedentary time of children from social 

disadvantage: The Stand Up for Children’s Health (S.U.C.H.) Study 

Dear Principal, 

My name is Ruth Rafferty and I am a PhD research student at the University of 

Ulster. My research project is investigating the effects of a sedentary intervention 

study (the SUCH study) on the sedentary levels, physical activity levels and the 

wellbeing of children aged 8-9 years (Year 5) from schools deemed to be in areas of 

greater disadvantage.   

The study, called S.U.C.H. (Stand Up for Children’s Health), is made up of short 

daily teacher-led activity breaks, education sessions about the importance of being 

physically active and parental involvement via newsletters. The study is for 12 

weeks and the education sessions will be delivered by members of the research team 

on week one, week six and week twelve. There is no cost to your school and the 

study will be monitored and evaluated. 

In order to evaluate the study, we would require taking measurements of children’s 

sedentary and physical activity levels, wellbeing and height and weight at the school 

at the beginning and at the end of the study (after 12
th

 week). Furthermore, your 

school may choose to act as a control school whereby they do not have to run the 

SUCH study but allow measurements to be taken at the two different time-points. 

Parental and child consent will be required for the measurements.  

Your school has been identified as a target school for the study and we are writing to 

ask if you would like to accept the invitation to be involved. The aims, objectives 

and benefits of the study and details on the measurement instruments are detailed in 

the accompanying information leaflet enclosed.  

If you would like to accept this invitation or if you would like any further 

information regarding the project please feel free to contact us. A prompt reply is 

needed to avail of this research opportunity in the current academic year.  

I look forward to hearing from you. 

Yours sincerely, 

Ms Ruth Rafferty, PhD Research 

student 

University of Ulster 

Email: Rafferty-R4@email.ulster.ac.uk 

Telephone: 028 90368008 

    Dr Gavin Breslin – Senior Lecturer in 

Sport and Exercise Psychology 

University of Ulster 

Email: g.breslin1@ulster.ac.uk 

Telephone: 028 90368478 
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Does every child in Year 5 have to take part? 
No - only children whose parents have given  
consent will be invited to participate. 
Are there any benefits of each child taking part? 
Children say that taking part in a study like this is 
exciting, educational and that they enjoy their  
experience.  
Are there any risks for the children? 
There are no risks for each child in the study. 
This study has been approved by the University of 
Ulster’s Ethics Committee, in doing so all possible 
risks have been carefully considered.   
Benefits of this project for your school: 
Your school will get an opportunity to contribute 
to research looking at the effects of an 
intervention reducing the sedentary time of 
children and its effects on their wellbeing.  
Children will enjoy the experience of participating 
in a study promoting activity and health.  
  Confidentiality 

All information will be treated with the strictest  
confidence. No identifiable information will be  
revealed and all information will be kept safe on 
computers with passwords in the University of 
Ulster in accordance to the Data Protection Act 
(1998) for a period of 6 years. Following this the 
data will be shredded. Only approved persons can 
access this information. 

Project Supervisors 

Dr Gavin Breslin 

Prof Deirdre Brennan 

Dr David Hassan 

Contact Information 

If you have any questions please do not 

hesitate to contact us using the details below 

Ms Ruth Rafferty - PhD Research Student 

Sport and Exercise Sciences Research Institute 

      Email: Rafferty-R4@email.ulster.ac.uk 

      Telephone: 028 90368008 

       Dr Gavin Breslin - Senior Lecturer in Sport 

and Exercise Psychology 

Sport and Exercise Sciences Research Institute 

       Email: g.breslin1@ulster.ac.uk 

       Telephone: 028 90368478 

Ulster Sports Academy 
University of Ulster 

Jordanstown campus 
Shore Road 

Newtownabbey 
Co. Antrim 

APPENDIX 2H 

Information Flyer for Schools 

Sedentary_Behaviour  

            &Wellbeing  

           in Children 
The S.U.C.H. Research Project 

Stand Up for Children’s Health 
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Your school is invited to take part in a research study. 
Please read the following information to find out why 
and what it involves before making your decision. If 
you have any questions please do not hesitate to 
contact the  
researchers using the contact details provided.   
   What is the  S.U.C.H. study? 
SUCH (Stand Up for Children’s Health) is a 12 week 
intervention developed to reduce time spent being 
sedentary or sitting/lying of children in Year 5. The 
intervention involves teachers guiding children in 2 
minute light activities in the classroom every day. 
Education sessions will also be held by members of the 
research team in class highlighting the importance of 
being regularly active on week 1, week 6 and week 12. 
Finally parents will be encouraged to support their 
child through this behaviour change via newsletters.  
There is no cost to the school for this study. 
 What is the aim of the research project? 
The aim of this study is to determine the effects of the 
SUCH intervention study on the sedentary levels, 
physical activity levels and the wellbeing of children 
aged 8-9 years.   
Why is research in children’s sedentary behaviour 
important?  
Sedentary refers to time spent sitting/lying during 
waking hours. Children can spend up to 8 hours per day 
in sedentary pursuits (Verloigne et al., 2012) with the 
most common being watching television, playing 
computers and electronic games. Evidence shows that  

prolonged periods of time in  sedentary pursuits, 
regardless of activity levels, are associated with 
reduced psychological health such as: feeling unhappy, 
having a poorer self-image and less satisfying 
relationships with family and friends. The UK Physical 
Activity Guidelines advise children to ‘minimise the 
amount of time being sedentary (sitting) for extended 
periods’ (Department of Health, Physical Activity, 
Health Improvement and Protection, 2011) 
              What will happen if your school takes part?  
The study involves two groups; an intervention and a  
control group. The Year 5 teacher will be trained by a  
researcher about the intervention. Schools in the 
control group will not receive the SUCH study resources 
during the study but will be given the SUCH study 
resources at the end of the study. These schools’ data 
are equally important to compare with schools who 
received the SUCH intervention. In order to evaluate 
the SUCH study, measurements will be required to be 
taken for both groups before and after the intervention 
is complete. For this aspect, parents and children will 
be required to provide written consent to participate. 
Participation in the evaluation study is voluntary and 
children can withdraw at any time. A small team of 
researchers will arrive at the school on agreed dates to 
take the sedentary behaviour, physical activity, and 
wellbeing measures. Children’s height and weight 
measures will also be taken. 
All researchers have been vetted in relation to Child  
Protection        

Measurements - Wellbeing  
Children will be asked to complete a questionnaire 
measuring their wellbeing (KIDSCREEN-52). The age 
appropriate questionnaire measures wellbeing across 
different topics such as self-perception, autonomy, 
school environment,  social acceptance, physical and 
psychological wellbeing etc. Examples of questions 
include; “In the last week, has your life been 
enjoyable?” and “Have you been in a good mood?” 
Researchers will be on hand to explain and assist any 
children.  
          Sedentary behaviour and Physical Activity 
Children’s sedentary levels and physical activity will be 
measured by questionnaire and by asking children to 
wear a physical activity monitor (accelerometer) which 
is similar to a pedometer. The questionnaire will ask 
how often they are active and how long they spend 
watching television/DVD/playing computer games. 
The physical activity monitor will be worn as a belt 
around their waist for 8 days. This gives a realistic  
measure of their sedentary/physical activity levels.  
Researchers will explain to the children how to wear 
and look after their accelerometer and they will be 
given an instruction sheet. Researchers will return to 
the school after 8 days to collect the accelerometers.                 
Body Mass Index (BMI) 
Trained researchers will measure the height and weight 
of each child. Children will be required to remove their 
shoes and any heavy clothing such as a coat or jumper. 
These measurements will be used to calculate each 
child’s BMI. 
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A P P E N D I X  2 I  

Head Teacher Consent Form 
Title of Project: Holistic intervention to reduce sedentary time of children from social 

disadvantage: The Stand Up for Children’s Health (S.U.C.H.) Study 

 

Your school has been chosen to participate in the S.U.C.H (Stand up for Children’s Health) 

study. Please read the information sheet which outlines what participation in the study will 

involve. By consenting to participate in this study you are agreeing to the statements below. 

Chief Investigator:  Dr. Gavin Breslin 
 

Please confirm, by ticking the boxes that you agree with the following statements: 
 

1. I have been given and have read and understood the information sheet for 

the above study and have asked and received answers to any questions 

raised 

 

 

2. It is my choice that participation is voluntary and that I can change my mind 

at any time without giving any reason and without my rights being affected 

in any way 

 

 

3. I understand that education sessions will be delivered by the research team 

on weeks 1, 6 and 12 in class.  The class teacher will also guide children in 

2 minute light activities in the classroom daily. Newsletters will also be taken 

home to parents about the study at regular intervals. 

 

 

4. I understand that as part of the research component, the P5 children will be 

asked to complete a questionnaire concerned with wellbeing, physical 

activity and sedentary behaviour. I also understand that the height and 

weight of the P5 class will be measured and that the pupils will wear an 

activity monitoring device (as a belt) for an eight-day measurement period. I  

understand that these measurements will take place before and after the  
study is complete. Participation in the research component requires 
parental and child consent and is voluntary. 
 

 

5. I understand that the researchers will hold all information and data  

collected during the study securely and in confidence and that all efforts  
will be made to ensure that my school/children cannot be identified as a  
participant in the study (except as might be required by law) and I give  
permission for the researchers to hold relevant personal data. 
 

 

6. I agree to take part in the above study  
 

 

__________________________     __________________________Date  _________  
Name of Participant   Signature   
 
 
_______________________________________________                                         
Name of School   
        
___________________________   ___________________________  _________ 
Name of researcher   Signature                   Date  
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A P P E N D I X  2 J  

 

Holistic intervention to reduce the sedentary time of children: The Stand Up for 

Children’s Health (S.U.C.H.) Study 

Dear Parent or Guardian, 

My name is Ruth Rafferty and I am a PhD research student at the University of 

Ulster. My research project is investigating the effects of a sedentary intervention 

study (the SUCH study) on the sedentary levels, physical activity levels and the 

wellbeing of children aged 8-9 years (Year 5).  

The study, called S.U.C.H. (Stand Up for Children’s Health), is made up of short 

daily teacher-led activity breaks, education sessions about the importance of being 

physically active and parental involvement via newsletters. The study is for 12 

weeks and the education sessions will be delivered by members of the research team 

on week 1, week 6 and week 12.  Your child’s school has agreed to either deliver the 

study or act as a control group for the study with the Year 5 class/es. 

In order to evaluate the study, we would require taking measurements of children’s 

sedentary and physical activity levels, wellbeing and height and weight at the school 

at the beginning, and at the end of the study for schools that are delivering the study 

or acting as a control group. Your voluntary consent and your child’s assent is 

required for the measurements.  

The information leaflet with this letter contains more details about what we will ask 

your child to do. If you are happy for your child to participate, you must sign the 

consent form and your child must also sign the assent form. These forms can be 

returned to the class teacher. 

If you have any questions regarding the study please feel free to contact us using the 

information below and we will be happy to help. 

Yours sincerely, 

Ms Ruth Rafferty, PhD Research student 

University of Ulster 

Email: Rafferty-R4@email.ulster.ac.uk           

Telephone: 028 90368008 

 

Dr Gavin Breslin – Senior Lecturer in Sport and Exercise Psychology 

University of Ulster 

Email: g.breslin1@ulster.ac.uk 

Telephone: 028 90368478 
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Are there any risks for the children? 
There are no risks for each child in the study. 
This study has been approved by the 
University of Ulster’s Ethics Committee, in 
doing so all possible risks have been carefully 
considered.  
Benefits of this project for your child: 
Your child will get an opportunity to 
contribute to  research looking at the effects 
of an intervention reducing the sedentary 
time of children and it’s effects on their 
wellbeing. Children will enjoy the experience 
of participating in a study promoting activity 
and health  
  Confidentiality 
All information will be treated with the 
strictest confidence. No identifiable 
information will be revealed and all 
information will be kept safe on computers 
with passwords in the University of Ulster in 
accordance to the Data Protection Act (1998) 
for a period of 6 years. Following this the data 
will be shredded. Only approved persons can 
access this information. 

                       Project Supervisors 
Dr Gavin Breslin 
Prof Deirdre Brennan 
Dr David Hassan 
Contact Information 

If you have any questions please do not 
hesitate to contact us using the details below: 

 
Ms Ruth Rafferty - PhD Research Student 

Sport and Exercise Sciences Research Institute 
      Email: Rafferty-R4@email.ulster.ac.uk 

      Telephone: 028 903680  
 

Dr Gavin Breslin - Senior Lecturer in Sport and 
Exercise Psychology 

Sport and Exercise Sciences Research Institute 
Email: g.breslin1@ulster.ac.uk 

Telephone: 028 90368478 
Ulster Sports Academy 

University of Ulster 
Jordanstown campus 

Shore Road 
Newtownabbey 

Co. Antrim 
BT37 0QB 

APPENDIX 2K 

Information for Parents/Guardians 

Sedentary_Behaviour  

            &Wellbeing  

           in Children 
   The S.U.C.H. Research Project 

  Stand Up for Children’s Health 
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Your child is invited to take part in a research study. 
Please read the following information to find out why 
and what it involves before making your decision. If 

you have any questions please do not hesitate to 
contact the researchers using the contact details 

provided. 
  What is the  S.U.C.H. study? 
SUCH (Stand Up for Children’s Health) is a 12 week 
intervention developed to reduce time spent being 
sedentary or sitting/lying of children in Year 5. The 
intervention involves teachers guiding children in 2 
minute light activities in the classroom every day.  
Education sessions will also be held by members of the 
research team in class highlighting the importance of 
being regularly active on week 1, week 6 and week 12. 
Parents will be encouraged to support their child 
through this behaviour change via newsletters. There is 
no cost to you for the study. 
What is the  aim of the research project? 
The aim of this study is to determine the effects of the 
SUCH intervention on the sedentary levels, physical  
activity levels and the wellbeing of children aged 8-9 
years.  
Why is research in children’s sedentary behaviour 
important?  
Sedentary refers to time spent sitting/lying during 
waking hours. Children can spend up to 8 hours per day 
in sedentary pursuits (Verloigne et al., 2012) with the 
most common being watching television, computers 
and electronic games.Evidence shows that prolonged 
periods of time in sedentary pursuits, regardless of 
activity levels, are associated with reduced  

psychological health such as: feeling unhappy, having a 
poorer self-image and less satisfying relationships 
with family and friends. The UK Physical Activity 
Guidelines advise children to ‘minimise the amount of 
time being sedentary (sitting) for extended periods’ 
(Department of Health, Physical Activity, Health 
Improvement and Protection, 2011) 
          What will happen if your school takes part?  
Some schools will deliver the SUCH study and some 
schools will act as a control group and will receive the 
SUCH study resources at the end of this study. If your 
child’s school is delivering the SUCH study, all children 
in P5 will receive the intervention. In order to evaluate 
the SUCH study, measurements of both groups will be 
required to be taken before and after the intervention 
is complete. For this aspect, parents will be required to 
provide written consent for their child to participate. 
Children in Year 5 will be asked to sign an assent form. 
Participation in the evaluation study is voluntary and 
children can withdraw at any time. A small team of 
researchers will arrive at the school on an agreed date 
for each of the measurement points to take the 
sedentary behaviour, physical activity, and wellbeing 
measures. Children’s height and weight measures will 
also be taken. 
All researchers have been vetted in relation to Child  
Protection 
 Measurements – Wellbeing 
Children will be asked to complete a questionnaire  
measuring their wellbeing (KIDSCREEN-52). The age  
appropriate questionnaire measures wellbeing across 
different topics such as self-perception, autonomy,  

school environment, social acceptance, physical and 
psychological wellbeing etc. Examples of questions 
include; “In the last week, has your life been 
enjoyable?” and “Have you been in a good mood?” 
Researchers will be on hand to explain and assist any 
children. 
Sedentary behaviour and Physical Activity 
Children’s sedentary levels and physical activity will be 
measured by questionnaire and by asking children to 
wear a physical activity monitor (accelerometer) which 
is similar to a pedometer. The questionnaire will ask 
how often they are active and how long they spend 
watching television/DVD/playing computer games. The 
physical activity monitor will be worn as a belt around 
their waist for 8 days. This gives a realistic measure of 
their sedentary/physical activity levels. Researchers will 
explain to the children how to wear and look after their 
accelerometer and they will be given an instruction 
sheet. Parents will be asked to remind children to wear 
the monitor every day. Researchers will return to the 
school after 8 days to collect the accelerometers.  
Body Mass Index (BMI) 
Trained researchers will measure the height and weight 
of each child. Children will be required to remove their 
shoes and any heavy clothing such as a coat or jumper. 
These measurements will be used to calculate each 
child’s BMI.  
Does every child in Year 5 have to take part? 
No - only children whose parents have given  
consent will be invited to participate. 
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A P P E N D I X  2 L  

Parental Consent Form 

Title of Project: Holistic intervention to reduce the sedentary time of children: The Stand Up 
for Children’s Health (S.U.C.H.) Study 
 

Your child’s school has agreed to participate in the S.U.C.H (Stand up for Children’s Health) 

study. As part of the evaluation of the study, you are being asked for consent for your child 

to take part in the evaluation. Please read the information sheet which outlines what 

participation in the study will involve. 

Chief Investigator:  Dr. Gavin Breslin 
 

Please confirm, by ticking the boxes that you agree with the following statements: 
 

1. I have been given and have read and understood the information sheet for 

the above study and have asked and received answers to any questions 

raised 

 

 

2. It is my choice that participation is voluntary and that I can change my mind 

at any time without giving any reason and without my rights being affected 

in any way 

 

 

3. I understand that my child will complete a questionnaire concerned with 

wellbeing, physical activity and sedentary behaviour. I also understand that 

my child’s height and weight will be measured and that my child will wear an 

accelerometer for an eight-day measurement period. I understand that 

these measurements will take place before and after the study is complete. 

 

 

4. I understand that the researchers will hold all information and data  

collected during the study securely and in confidence and that all efforts will 
be made to ensure that my child cannot be identified as a participant in the 
study (except as might be required by law) and I give permission for the 
researchers to hold relevant personal data. 
 

 

5. Yes my child can take part in this study  
 

_______________________________                      ____________________ 
Name of Child      Date 
 
_______________________________________________                                         
Name of School   
        
______________________________   ______________________  _____________ 
Name of person taking consent (parent/guardian) Signature Date  
 
______________________________     _____________________    ____________ 
Name of researcher     Signature                         Date  
 
Please return this form to the child’s class teacher. Thank you. 
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A P P E N D I X  2 M  

Child Information Sheet 

Title of Project: The Stand Up for Children’s Health Study (S.U.C.H.) 

You are invited to take part in The Stand Up for Children’s Health Study (S.U.C.H.).  

Your school has agreed to take part in the study.  

Why are we doing the study: We would like to work out if reducing the amount of 

time you spend sitting will improve your wellbeing. 

You do not have to take part but if you do we would ask you to: 

1. Let us measure your height 
and weight before and after 
the study 

2. Fill in a questionnaire 
before and after the study 

 

 

 
3. Wear a special activity monitor as a belt for 8 days before and 

after the study.  This measures how much you are moving. 

  
 
 

If you would like to take part please fill in the child assent form and return it to 

your teacher. 

If you want to ask any questions about the study, you can contact:  

Ruth Rafferty (028 90368008/Rafferty-R4@email.ulster.ac.uk) or  

Dr Gavin Breslin (028 90368478/g.breslin1@ulster.ac.uk) 

Thank You 
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Child Assent Form 

 

Title of Project: Holistic intervention to reduce the sedentary time of 

children: The Stand Up for Children’s Health (S.U.C.H.) Study 

Chief Investigator:  Dr. Gavin Breslin 

Your school has agreed to take part in this study.  

If you would like to take part please read the information below which will tell 

you what you will be asked to do and tick each box beside each sentence if 

you agree to do it before and after the study is complete. 

     Please tick 

1. I agree to have my height and weight measurements taken  

2. I agree to wearing a physical activity monitor for 8 days  

(a belt around my waist)  

 

3. I agree to complete a questionnaire  

4. I understand that I do not have to take part in this study and  

that I can stop if I want to 

 

5. I agree to take part in the study  

 

NAME OF CHILD………………………………………........... 

DATE OF BIRTH……/…../……… 

Age of child:…………. 

 

………………………………………………………………              ……/…../………         
Signature of Parent/Guardian/Teacher as witness  Date 

 

………………………………………………………………              ……/…../………         
Signature of Researcher                                       Date 
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 Intervention Material 

 

 

 

 

 

 

 

 

 



 

294 

 

A P P E N D I X  3 A  

IMPORTANT INSTRUCTIONS ABOUT THE 

ACTIVITY MONITOR (ACCELEROMETER) 

Wear the activity monitor around your waist. It measures how 

much you are moving. This information will help us find out 

more about the activity of children your age.  

 

Things to remember about the activity monitor: 

 Close the belt around your waist  

 Place the monitor over your RIGHT HIP 

 Put the monitor on every morning (TIP: place somewhere in sight 

e.g., next to an alarm clock or bedside table) 

 Wear the monitor all day including during school and sports until 

you go to bed. Carry on as normal when wearing the monitor 

 DO NOT GET THE MONITOR WET (sweat is ok) 

 Take off the monitor when having a shower/bath, going 

swimming or doing anything that involves a lot of water 

 

A BIG Thank you for taking part in this study and I hope you 

enjoy taking part. 

If you have any questions, do not hesitate to contact me Ms Ruth 

Rafferty on: 028 90368008 or email Rafferty-R4@email.ulster.ac.uk



 

 

2
9
5
 

 

A P P E N D I X  3 B  

 

 

 
                      

                            

                         Have you put your activity monitor 

                    around your waist today? 
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A P P E N D I X  3 C  

ACCELEROMETER LOG SHEET 

Name……………………………………….. 

Date of Birth………………………School…………………………………….. 

Day and 
Date 

Number of times 
taken off 

Reason for taking off 
 

Amount of time 
NOT worn 

Example 2 or twice 1. Shower 
2. Swimming 

20 minutes 
45 minutes 

Day 1  1. 
 
2. 
 
3. 

 

Day 2  1. 
 
2. 
 
3. 

 

Day 3  1. 
 
2. 
 
3. 

 

Day 4  1. 
 
2. 
 
3. 

 

Day 5  1. 
 
2. 
 
3. 

 

Day 6  1. 
 
2. 
 
3. 

 

Day 7  1. 
 
2. 
 
3. 

 

Day 8  1. 
 
2. 
 
3. 
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A P P E N D I X  3 D  

Information Pack for Teachers 

The SUCH Study 

Stand Up for Children’s Health (SUCH) 

The SUCH (Stand Up for Children’s Health) study is a 12 week intervention 

which aims to reduce the time children spend sitting and see the effects on 

their sedentary levels, physical activity levels and wellbeing. 

 

Aims of SUCH study: 

 Help children identify the sedentary/sitting activities that they do 

 Increase children’s awareness of how long they spend sitting 

 Reduce and break up time spent sitting at home 

 Break up sitting time at school 

 To replace sitting time with physical activity 

 Learn the physical and psychological health benefits of activity 

 Set a goal to do light activity instead of sitting 

 Encourage family involvement in reducing time spent sitting via 

newsletters 

 

Rationale for SUCH Study 

Being physically active is important for healthy development of children both 

physically and psychologically. However evidence now shows that prolonged 

periods of time in sedentary pursuits, regardless of activity levels, are 

associated with reduced psychological health such as: feeling unhappy, 

having a poorer self-image and less satisfying relationships with family and 

friends. Therefore this programme focuses on the sedentary behaviours of 

children and the time children spend being sedentary and looking to replace 

some of that time with activity, including light activity. The emphasis is not on 

sport or competitive play, just being more active and enjoying it. The most 

common types of sedentary pursuits are TV and DVD watching, playing 

computer games (Xbox, Nintendo etc.) and playing other screen based 

electronic platforms (smartphone). Therefore there is a focus on encouraging 

children to reduce time spent on these devices. 

What is involved in the SUCH study? 

The SUCH study is made up of 4 components: 
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 Daily activity breaks in school 

 Daily activity breaks at home 

 Education session delivered by Research Team on weeks 1, 6 and 

12. The duration of each session is 30 minutes.  

 Family Newsletter – 4 times 

 

SUCH Study components 

Education Sessions 

Members of the research team will deliver an education session that is 30 

minutes in duration in the class in week 1, week 6 and week 12. The 

sessions will develop the children’s knowledge of the benefits of activity for 

health, increase their awareness of their patterns of sedentary behaviour and 

provide ideas of alternative activities they can do instead. Children will be 

encouraged to follow the UK guidelines to minimise time being sedentary, 

with a particular focus in this project on time spent sitting using electronic 

entertainment media as it is the most common sedentary behaviour among 

children.   

Daily Activity Breaks in School 

The daily activity breaks in schools involve breaking up prolonged sitting in 

class with 2 minute light intensity activities. On the provided powerpoint 

slides are activities divided into 5 different groups; Zig Zag Zooms, Jumpy 

Joys, Hip-Hop Hoorays, Witty Ways and Smiley Stand-Ups. Each slide 

consists of light activities to do in class ending with gentle stretches. Each 

slide is two minutes long and also contains music.  This teacher-led activity 

involves children standing up behind their desks and performing these light 

activities following the slides. Use one group of activities for a whole day and 

change every day. Once the children are familiar with the activities, teachers 

or children can choose which ones they want to do. The daily activity breaks 

are to be delivered every day over the twelve week period. In order to break 

up the sitting time over the school day the activities should be delivered twice 

during the morning time, twice during the midday period and twice after the 

lunchtime period. Teachers are required to fill out the log enclosed showing 

how often they delivered the activity breaks. See below for the list of 

activities. Clear instructions and illustrations are provided on the slides.  

Daily Activity Breaks at Home 

Every day after a 2 minute activity break in school, teachers are asked to 

encourage children to do these activities at home with their family or friends 

as a break from sitting, particularly when watching TV, DVDs and playing 

computer games.  
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Family Newsletter 

A researcher will bring a newsletter into the class to be brought home for the 

family to read. This will happen in weeks 1, 4, 7 and 10. The aim of these 

newsletters is to provide health benefits of taking regular breaks from sitting 

and tips for the family to help their child reduce time being sedentary.  

Model of S.U.C.H. Intervention Programme 

Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 

Education 
Session:  
Introduction 
to SUCH 
study. 
Awareness of 
types of 
sedentary 
behaviour 

    Education 
Session: 
Recall 
session 1. 
Tips for 
reducing SB. 
Activity vs 
sedentary 
step counts. 

Daily activity 
breaks 

Daily 
activity 
breaks 

Daily 
activity 
breaks 

Daily activity 
breaks 

Daily 
activity 
breaks 

Daily activity 
breaks 

At home: 
Daily Activity 
Breaks 

At home: 
Daily 
Activity 
Breaks 

At home: 
Daily 
Activity 
Breaks 

At home: 
Daily Activity 
Breaks 

At home: 
Daily 
Activity 
Breaks 

At home: 
Daily Activity 
Breaks 

Family 
Newsletter 

  Family 
Newsletter 

  

Week 7 Week 8 Week 9 Week 10 Week 11 Week 12 

     Education 
session: Quiz 
revising class 
concepts 

Daily activity 
breaks 

Daily 
activity 
breaks 

Daily 
activity 
breaks 

Daily activity 
breaks 

Daily 
activity 
breaks 

Daily activity 
breaks 

At home: 
Daily Activity 
Breaks 

At home: 
Daily 
Activity 
Breaks 

At home: 
Daily 
Activity 
Breaks 

At home: 
Daily Activity 
Breaks 

At home: 
Daily 
Activity 
Breaks 

At home: 
Daily Activity 
Breaks 

Family 
Newsletter 

  Family 
Newsletter 
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Teacher Log sheet of Activity breaks in class 

Please write the number of times the activity breaks was achieved every day 

for the 12 weeks below. 

 

 Monday Tuesday Wednesday Thursday Friday 

 
Week 1 

     

 
Week 2 

     

 
Week 3 

     

 
Week 4 

     

 
Week 5 

     

 
Week 6 

     

 
Week 7 

     

 
Week 8 

     

 
Week 9 

     

 
Week 10 

     

 
Week 11 

     

 
Week 12 
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Daily Activity Breaks in School 

List of the Activities to use during 2 minute break 

from sitting 

 Children stand behind their 
chairs 

 Safety first  

 ensure bags out of the way  

 no pens or pencils in hands  

 no eating 

 shoe laces tied 

 is it safe to twist body around? 

 is it clear to swing your arms? 

 
Do a set of 2 minute activities 

6 times daily for 12 weeks.  
 

All slides provide light 
activities and end with two 

stretches. Music is also 
provided on the slides. Pick 

one group of activities to 
repeat for a whole day. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Zig Zag 
Zooms 

Jumpy Joys Hip-Hop 
Hoorays 

Witty Ways Smiley  
Stand-Ups 

Throw Touch 
Catch 

Sky boxing 
Punch Bag 

Boxing 
Standing 
Rowing 

Swim Stroke 

Side step Skipping Heel taps Spot March Golf swing 

Running Arms Arm circles 
Knee touch 

Aerobics 
Rugby Pass 

Basketball 
dribble 

Climb a 
ladder 

Ski Jump 
Backstroke 
Swimming 

Standing Calf 
Raise 

Basketball Shot 

Side Stretch Arm Stretch 
Forward 
Stretch 

Overhead Arm 
Stretch 

Body Twist 
Stretch 

Cross overLeg  Ankle Circles Chest Stretch Standing Leg  Wrist Stretch 
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APPENDIX 3E                    Activity Breaks 

HIP HOP HOORAYS

 

1. Keep the upper body relaxed –
head up (facing forward)

2. Start by walking on the spot 

3. Next - punch arms in and out in 
time with the walk 

4. Arms and legs work together 

Punch Bag Boxing

 

Heel Taps

•Keep the upper body relaxed –
head up (facing forward)

•Hands on your hips

•Bring right heel out in front and 
touch the ground with your heel 

only

•Bring right heel back to centre

•Bring left heel out in front , touch 
and return to centre

 

•Keep the upper body relaxed –
head up (facing forward)

•Raise right arm

•Lower right arm and raise left 
knee

•Touch left knee with right 
elbow

•Repeat for the left arm and 
right leg

Knee Touch Aerobics

 

•Keep the upper body relaxed –
head up (facing forward)

•Keep your back straight

•Raise hands over your head

•Swim arms backwards slowly

•Do one arm at a time

Backstroke Swimming

 

STAND UP STRETCHES

IMPROVES FLEXIBILITY

HOLD EACH FOR 8/10 SECONDS

DO SLOWLY

 

•Keep the upper body relaxed –
head up (facing forward)

•Raise both arms over head

•Slowly bend your body 
forwards from the waist

•Let arms drop down until you 
feel a gentle stretch in the back 

of your legs

Forward Stretch

 

•Keep the upper body relaxed –
head up (facing forward)

•Bend arms up to shoulder

•Slowly stretch your arms out to 
the side until you feel a gentle 

stretch

• Slowly bring your arms back 
into the centre

•Repeat

Chest Stretch
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SMILEY STAND-UPS

 

1. Keep the upper body relaxed –
head up (facing forward)

2.     Keep your back straight

3.     Hands start level with 
shoulders – under your chin

4.     Keep your elbows up 

5.     Move your hands in big circles 
out in front and to the side like you 
are swimming 

Swim Stroke

 

•Keep the upper body relaxed –
head up (facing forward)

•Pretend you have a basketball 
in your hand

•Pretend to bounce the 
basketball

•Bend your knees as you bounce 
the basketball

•Imagine bouncing the ball with 
two hands, then with each hand 

separately

Basketball Dribble

 

•Keep the upper body relaxed –
head up (facing forward)

•Raise arm above head as if 
pretending to shoot a basket

•Bend knees and slowly 
straighten knees and pretend to 

release the ball

•Follow through the shot with 
your hands

•You may choose to do a small 
jump when releasing the ball

Basketball Shot

 

•Bend forward slightly from the 
waist

•Imagine a golf club in your 
hands in front of you

•Start at the centre and gently 
swing back 

•Swing forward until your hands 
are at your head on the opposite 

side

Golf Swing

 

STAND UP STRETCHES

IMPROVES FLEXIBILITY

HOLD EACH FOR 8/10 SECONDS

DO SLOWLY

 

•Keep the upper body relaxed –
head up (facing forward)

•Stretch arms out to sides

•Gently twist body to one side 
without turning your hips

•Hold until you feel a gentle 
stretch

•Repeat for the other side

Body Twist Stretch

 

•Keep the upper body relaxed –
head up (facing forward)

•Stretch arms out in front

•Gently bend wrists with fingers 
facing down

•Hold until you feel a gentle 
stretch

•Repeat for fingers facing up

Wrist Stretch
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Activity Breaks 

WITTY WAYS

 

•Keep the upper body relaxed –
head up (facing forward)

•Keep your back straight

•Hands start level with 
shoulders – out in front of you

•Keep your elbows up

•Move your hands back to 
under your chin

Standing Rowing

 

•Keep the upper body relaxed –
head up (facing forward)

•March on the spot

•Slowly raise the knees a little 
higher to hip level

•Move the arms in time with the 
feet

•Make sure you land on your 
toes – not your heels

Spot March

 

•Keep the upper body relaxed –
head up (facing forward)

•Place both hands in front as if 
holding a rugby ball

•Bend your knees and gently 
swing arms to one side as 

though you were passing a 
rugby ball to someone

•Repeat on the other side

Rugby Pass

 

1. Keep the upper body relaxed –head up 
(facing forward)

2. Feet slightly wider than shoulder width

3. Keep your weight on the balls of your feet 

4. Raise up onto the toes and hold this 
position for a moment 

5. Return to starting position and repeat

Standing Calf Raise

 

STAND UP STRETCHES

IMPROVES FLEXIBILITY

HOLD EACH FOR 8/10 SECONDS

DO SLOWLY

 

•Keep the upper body relaxed –
head up (facing forward)

•Bring right arm beside your 
right ear

•Gently hold elbow in place with 
left hand until you feel a gentle 

stretch

•Repeat for left arm

Overhead Arm Stretch

 

•Keep the upper body relaxed –
head up (facing forward)

•Bend your left leg and hold 
your foot with left hand

•Balance yourself by putting 
your right hand on your chair

•Repeat for right leg

Standing Leg Stretch
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Activity Breaks 

JUMPY JOYS

 

1. Pretend to skip on the spot

2. Feet shoulder width apart, bend 
your knees

3. Make sure you land on your toes 
– not your heels

Skipping

 

1. Keep the upper body relaxed 
–head up (facing forward)

2. Keep your back straight

3. Punch both arms high over 
your head and back down

4. Bend and straighten knees in 
time

Sky Boxing

 

1. Keep the upper body relaxed –
head up (facing forward)

1. Stretch arms out to the side in 
line with shoulder

2. Slowly make small circles with 
arms going forwards

3. Repeat going backwards

Arm Circles

 

•Keep the upper body relaxed –
head up (facing forward)

•Legs move back and forwards 
(with a jump step)

•Arms move up and down in 
time with the legs

•If you do this correctly, you will 
look like a cross-country skier

Ski Jump

 

STAND UP STRETCHES

IMPROVES FLEXIBILITY

HOLD EACH FOR 8/10 SECONDS

DO SLOWLY

 

•Keep the upper body relaxed –
head up (facing forward)

•Bring right arm across the body 
without moving shoulders

•Hold in place with left arm

•Hold where you feel a gentle 
stretch

•Repeat for left arm

Arm Stretch

 

1. Keep the upper body relaxed –
head up (facing forward)

2.     Keep your back straight

3.     Slowly move your ankle in big  
circles in one direction

4.     Change direction

5.     To keep your balance hold onto 
the back of your chair

Ankle Circles
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Activity Breaks 

ZIG ZAG ZOOMS

 

1. Keep the upper body relaxed –head up 
(facing forward)

2. Pretend to hold a ball at your chest
Feet slightly wider than shoulder width

3. Throw the ball from your chest

4. Touch your shoulders

5. Pretend to catch the ball

6. Repeat throw, touch and catch

Throw Touch Catch

 

1. Keep the upper body relaxed –head 
up (facing forward)

2. Feet shoulder width apart, bend your 
knees

3. Step to the right 
4. Lightly touch the right heel with left 

foot
5. Step to the left
6. Lightly touch the left heel with right 

foot
7. You should look like you are dancing!!

Side Step

 

1. Arms at your side, bend your 
elbows

2. Swing your arms back and forth 
as if you were running

3. Keep control of your arms at all 
times

Running Arms

 

•Keep the upper body relaxed –
head up (facing forward)

•Raise right arm and left leg

•Lower right arm and left leg

•Raise left arm and right leg

•Lower left arm and right leg

•Repeat!!

Climb a Ladder

 

STAND UP STRETCHES

IMPROVES FLEXIBILITY

HOLD EACH FOR 8/10 SECONDS

DO SLOWLY

 

•Keep the upper body relaxed –
head up (facing forward)

•Raise right arm over head

•Slowly bend your body 
sideways to the left

•Raise left arm over head

•Slowly bend your body 
sideways to the right

Side Stretch

 

•Keep the upper body relaxed –
head up (facing forward)

•Cross one foot over the other

•Slowly bend down until you 
feel a gentle stretch

•Repeat crossing opposite foot 
over

Cross over Leg Stretch
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APPENDIX 3F       Education Session 1 
 

S.U.C.H 

Stand Up for Children’s 

Health

Study
Sedentary Behaviour and Physical 

Activity in Children

 
 

S.U.C.H.

• Aims to reduce the amount of time 
you spend sitting every day at school 
and at home

• Daily activity breaks in school and at 
home

• Family Newsletters

 

What is meant by sedentary?

Sedentary behaviour refers to lying/sitting while awake 

Sedentary activities include:

• Watching TV.

• Playing electronic games on Playstation, X-box etc.

• Playing computer games.

• ‘surfing’ the internet.

•Other forms of screen-based entertainment

Not all sedentary activities are bad:

• School work.

• Reading.

• Internet for knowledge. 

 
 

Guidelines on Sedentary Behaviour

Experts in physical activity and health of 
children recommend that all children and 
young people should minimise the amount 
of time spent sedentary (sitting) for long 
periods of time.

Recommend taking regular breaks from 
sitting

STAND UP and do some physical  
activity 

 

Why is it important to
reduce the time we spend 

doing sedentary behaviours 
and be physically active ? 

 

Physical activity is good for your heart

• The heart is on the left hand side of your 
chest. 

• The heart is the size of a fist. 

• The heart is a muscle which 
pumps blood around your 
body every day.

• Oxygen is carried in the blood 
to all areas of our body.

• We need oxygen to do many 
different activities.

• When we are active we breathe 
a little faster. 

• The more active you are the 
harder your heart has to work.

• An active heart is a healthy 
heart.
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Physical activity makes muscles stronger and flexible

• Muscles help us move. 
We have muscles all over our body.

• Activity is important to help our 
muscles grow stronger.

• The more we use our muscles the 
stronger they get.

Upper body muscles

Biceps

Triceps

Deltoids

Lower body muscles

Hamstrings

Quadriceps

Calves

 
 

Physical activity is good for your bones
• Bones help keep our shape and 

protect our softer body parts such as 
our lungs or brain.

• If we didn’t have bones we would be 
like jellyfish.

• Jumping activities helps our bones get 
stronger e.g. skipping

Which activities 
strengthen bones?

 

Physical activity helps us to feel better

• We feel happier
• We might learn a new skill and feel 

more confident doing activities
• We are often active with others – lots 

of fun
• Being active does not have to be 

competitive or sporty – still enjoyable

 
 

If we are sedentary for extended 
amounts of time, we will not gain 
these health benefits.

 

What sort of activity?

Doesn’t have to make you out of breath (vigorous)

Light Activity
- does not make you sweaty 
or out of breath

Moderate Activity
- makes you feel a little 
out of breath

Vigorous Activity
- makes you feel hot, sweaty 
and out of breath

 

Sporting Activities

Lots & Lots
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Non-sporting Light Activities

• Dancing

• Going for a walk

• Help with household chores

• Playing with and taking your pet for a walk

• Gardening

• Many More!!

 
 

Tips for reducing time in 

sedentary behaviours
• Walk to and from school and other places 

whenever possible and safe to do so

• Walk while talking to your friends

• After 30 minutes of playing computer games or 
games console, take a break for 5 minutes and go 
for a walk

• Do the daily activity break actions you learned in 
school at home by yourself and with family 
members

 

While watching TV…..
• During the commercial break stand up and do some 

activities

• Walk up and down the stairs for the duration of the 
commercial break

• Try marching or jogging on the spot or doing a short 
dance to the music of the commercial breaks

• Challenge yourself to count how many pretend skips you 
can do for the duration of the break. When the next 
commercial break comes round challenge yourself to do 
as many arm circles as you can. 

 
 

Can you think of other ways to 

be physically active at home?

 

  
  

Education Session 2 
 

S.U.C.H

What does S.U.C.H. stand for?

What does sedentary mean?

Give an example of a sedentary behaviour.

What do the guidelines for sedentary behaviour for 
children recommend?

 Can you name 3 health benefits for being physically 
active?

Give an example of an activity that helps our bones 
get stronger.

Give 2 tips to reducing sedentary time at home.

 
 

S.U.C.H 

Stand Up for Children’s 
Health Study

Sedentary Behaviour and Physical 
Activity in Children
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What kind of things might stop us from 
being active and make us more 

sedentary?

• Raining outside

• No-one around to play with

• No ideas of what to do

 
 

Ways to help reduce sitting time

• Raining outside – be creative indoors. Starting in 
the room furthest away, count the number of steps 

you take to walk to every room in the house.

• No-one around – if you have a pet, spend some 
time playing with it. Go to the local park with your 
dog. Offer to take a neighbours dog for a walk. 

• Create a dance and teach it to your family/friends.

• Practice a skill such as dribbling a ball by yourself.

 

Ways to help reduce sitting time

• Do household chores such as cleaning your room 
to music – you’re not sitting and you will feel 
better for helping too!

• No ideas – Ask family/friends for ideas to be active 
rather than sedentary. They can take part too. 

• More people = more ideas!!!

• Hide the TV remote. Stand up and change the 
channel while watching TV.

 
 
 

Ways to help reduce sitting time

• Write a note that will remind you to take a break 
from sitting and place it on the fridge. 

• Set an alarm to remind you to have an activity 
break.

• Plan what you are going to watch on TV rather 
than flick through the channels

• Include other family members or friends in activity 
breaks. 

 

Tips for Being Active!!

• Inside with family/friends count how many times 
you can lift a bag of sugar for 30 seconds. 

• Offer to wash a bicycle or help wash a car at home 
rather than go to the car wash.

• As a family play a simple game of copy dance ---- 1 
person makes up a dance for 1 minute. Then 

everyone else must copy your dance and add their 
own dance. Try and put all the dances together at 

the end.

 

A Good Tip to help you remember to 
take a break from sitting every day

• SET YOUR OWN GOAL

• In your head, think how you can replace a sitting 
activity at home with an active one, e.g., 

“This week, I am going to walk the dog for 15 
minutes after playing the Xbox for 20 minutes.”

• Every week set your own goal to take a break from 
sitting and be active. Write your goal down and put it 

somewhere to remind you.

• Share your goal with family/friends and they can help 
you achieve the goal.
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FUN QUIZ on the last session

• You get to show off the different activities 
and ways that you and your family/friends 
have been active and reduced time spent 
sitting!!!

 You get to tell us your goals and how you 
achieved them!!!

 

Step counter (Pedometers)

• AIM: To become more aware of the different 
number of steps taken for different activities that 

children do in everyday life. 

To identify which activities are better for your 
health. 

A step counter is a device that 
measures each step you take as you 

move. 

 

Step counter (Pedometers)

• How many steps do sedentary behaviours 
use according to the step counter?

• How many steps do light activities use 
according to the step counter?

• Which activities are better for your health?

 
 

 

Remember…
• Taking regular breaks from sitting is better for 

your health. 

• Take breaks from sitting at home. 

• Set your own GOAL to be active. 

• Encourage your friends and family to join in. 

• In the last session (QUIZ!!) you get to show off 
any activities or tips you have to reduce 
sedentary time.

 
 

 

 

 

Step counter (Pedometers)

• Wear the pedometer on your waistband or belt.

• Press the reset button to set the pedometer to 
zero.

• Write down the number of steps it says on the 
step counter after each activity on the sheet 
provided.

• Identify which activities are better for your 
health.

A step counter is a device that measures 
each step you take as you move. 

Step counter (Pedometers)

• Wear the pedometer on your waistband or belt.

• Press the reset button to set the pedometer to 
zero.

• Write down the number of steps it says on the 
step counter after each activity on the sheet 
provided.

• Identify which activities are better for your 
health.

A step counter is a device that measures 
each step you take as you move. 
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Session 3  

A. Fun Quiz 

Quiz Questions 

1. What does S.U.C.H. stand for? 

2. What does the word sedentary mean? 

3. According to the guidelines for sedentary behaviour for children, how long 

should children spend sitting? 

4. Give an example of a sedentary behaviour at school. 

5. Give an example of a sedentary behaviour at home. 

6. Name a light activity that can be used as a break from sitting? 

7. Name a moderate activity that can be used as a break from sitting? 

8. Name a vigorous activity that can be used as a break from sitting? 

9. Can you name 3 health benefits for being physically active? 

10. Give an example of an activity that helps our bones get stronger 

11. Why do we need muscles? 

12. Can you name 1 muscle in the upper body? (Deltoids, biceps, triceps) 

13. Can you name 1 muscle in the lower body? (Hamstrings, quadriceps, calf 

muscles) 

14. Name a screen-time sedentary activity? 

15. Can you give a tip for taking a break from sitting while watching TV or 

playing computer games? 

16. Name 2 ways we can take a break from sitting at home. 

17. Give an example of a goal to reduce sitting time that you set for yourself. Did 

you achieve it? How did you achieve it (setting a reminder, doing it as a 

family make it easier to achieve)? 

18. What is the name of the small device that measures steps? 

Give an example of an activity which shows more step counts on the device 

after one minute of activity and is better for your health. 

B. Poster Time 

Create a poster advocating reducing sitting for our health and wellbeing. 
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A P P E N D I X  3 G   

The S.U.C.H. Study 

Newsletter #1 

            Welcome to the S.U.C.H.  

Study!! 

What is S.U.C.H.? 

 S.U.C.H. stands for Stand Up for  

Children’s Health. It is a 12 week 

programme aimed at reducing the 

amount of time children spend 

sitting by taking regular active 

breaks from sitting.  

 S.U.C.H. consists of school and    

home activity breaks, education 
sessions and newsletters for the family. 
 
 
 
 
 

           What will SUCH look at over 

the next 12 weeks? 

 Increase awareness of the sedentary 

behaviours your child does while 

sitting, such as playing computer 

games.  

 Promote regular breaks from sitting  

behaviours and do a light activity 

instead, such as walking. 

 Suggest alternative fun activities for 

the child to do alone or with 

family/friends. 

 

 Set goals to reduce sitting time. 

 

 Learn the health benefits of being 

active. 

 

Why S.U.C.H.?  

 Children spend a lot of their everyday 

life sitting. 

 There are many devices that heavily 

contribute to children’s total sitting 

time. These include televisions, 

computers and devices such as: 

Xbox, PSP, iPods, smartphones 

etc., collectively referred to as 

screen time.  

 Evidence shows that prolonged sitting 

is associated with feeling unhappy, 

having a poorer self-image and 

less satisfying relationships with 

family and friends.  

 The UK Physical activity guidelines  

recommend that all children should 

minimise the amount of time spent 

sedentary (sitting) for extended 

periods. 

Suggestions for Children 

 Notice how long you spend sitting at 

home. See which activities you do 

most while sitting, such as 

watching TV or playing computer 

games.  

 Invite your family to join in the study.  

Suggestions for Parents 

 Help your child work out how long they 

spend sitting during sedentary 

activities such as screen time 

behaviours. 

 Encourage your child to show the 

family the daily activity breaks they 

do at school. Maybe you can do 

them as a family!! 

 

 

 



  

314 
 

The S.U.C.H. Study 

Newsletter #2 
Do children sit too much? 

 

 Research has shown that children sit 

for up to 9 or 10 hours per day. 

 Children can spend 40 hours a week 

sitting during their leisure time. 

 Although some sedentary behaviours 

are necessary such as sitting in 

class, sleeping or even travel, it is 

important to get the balance 

between sitting and  

non-sitting time for health benefits.  

 The newsletters provide tips to 

reducing time in sedentary 

behaviours for the child and family 

members. 

 

Health Benefits for being Active 

 It is important to take regular breaks 

from sitting at home in order to 

benefit your health. These benefits 

include: 

 Promote healthy growth and 

development 

 Regular activity is good for your heart 

 Build strong muscles and bones 

 Promotes improvement in 

psychological wellbeing including 

improved anxiety, depression and self-

esteem levels. 

 
 
            

Tips for reducing sedentary time 

at home 

 Turn screen time into active time - by 

doing simple exercises during the 

commercial breaks.  

 Challenge each other by counting how 

many skips you can do during the  

commercial break. 

 Make up a dance to the tune of your 

favourite TV shows/computer 

games music. 

 If possible walk to school or the shops 

rather than using seated transport. 

 Set a timer to remind you to take a 

break from sitting after 30 minutes 

at home.  

Suggestions for Children 

 Do household chores such as cleaning 

your room while grooving to music.   

 Count the number of steps you take to 

walk to every room in the house. 

Find the longest way and the 

shortest way.  

 

Suggestions for Parents 

 Set screen time limits - discuss with 

your child how much time a day to 

spend using computers, TV etc. 

 Turn off the TV during meal times. This 

helps break the habit of watching  

whatever is on TV.  
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The S.U.C.H. Study 

Newsletter #3 
What are the barriers to reducing 

time in sedentary behaviours? 
 

Children are more likely to engage in 

sedentary behaviours if: 

 They are bored. 

 Have no ideas of what to do instead. 

 It is raining outside. 

 Have no-one to do an activity with. 

 

Supporting and helping each other 

reduce time in sedentary behaviours will 

help you overcome these barriers. 

 

How can family and friends help? 

 Parents can be a positive role model 

by also spending less time 

watching TV and doing a light 

activity instead. 

 Plan as a family when you are going to 

watch TV or play computer games 

and for how long.  

 Decide what activities to do instead of 

sitting. Include children in this 

planning allowing them to choose 

activities they like.  

 Family can give practical support by  

reminding children to take a break 

from sitting. 

 As a family make a reminder note to 

take a break from sitting and put it  

on the fridge. 

 

SETTING GOALS to reduce time  

being sedentary 

 Setting goals every week is a great 

way to help everyone reduce their 

sedentary behaviour. 

 Make sure the goal is specific, realistic 

and personal. For example, my 

goal this week is to take a break 

from the computer after 20 minutes 

every day and practice basketball 

dribbling. 

 Write your goal down and put it 

somewhere to remind you e.g. 

noticeboard. 

 Share the goal with family members 

and maybe they can help you 

achieve it.  

 

Tips for reducing sedentary time 

 

 Plan an indoor activity to do together 

when it is raining. 

 Hide the TV remote. Stand up and 

change the channel while watching 

TV. 

 Decide what TV programmes to watch 

and turn off the TV when finished.  

 Walk around your home or garden 

while talking on the phone. 

 Walk while chatting to friends rather 

than sit. 
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The S.U.C.H. Study 

Newsletter #4 
            Final Newsletter of the 

S.U.C.H. Study!! 
 

Thank You for participating in the 

SUCH Study. 

The aim of the study is to reduce the 

amount of time children spend sitting 

by taking regular active breaks from 

sitting.  

 If you have been unable to follow the  

tips and suggestions in previous 

newsletters, it is not too late to start. 

 
 
 
         

Tips & Strategies 
 

 Spending prolonged periods of time in 

sedentary behaviours such as 

watching TV, DVDs and playing 

computer games is a habit that 

can be broken. Below are a 

reminder of tips and strategies to 

help you reduce your sitting time.   

 Do a light activity, such as walking 

during commercial breaks on TV. 

 Plan what TV programmes you’re 

going to watch or how long you’re 

going to spend playing computer 

games. 

 Set realistic and specific goals to 

reduce sitting time. 

 Take daily activity breaks as a family. 

 

Did you know?  
 

 Children spend a lot of their everyday 

life sitting. 

 Children who watch a lot of TV at a 

young age and likely to continue 

this as they get older. 

 Excessive screen time in childhood 

may increase the risk of negative 

health outcomes such as obesity, 

feeling unhappy and less satisfying 

relationships with family and 

friends. These health outcomes 

may continue into adulthood. 

 The UK Physical activity guidelines  

recommend that all children should  

minimise the amount of time spent  

sedentary (sitting) for extended 

periods for health benefits. 

Suggestions for Children 

 Help your family and friends remember 

to do activity breaks regularly to 

prevent prolonged sitting. 

 Suggest fun alternatives to sitting.  

 

Suggestions for Parents 

 Set screen time limits. 

 Take regular breaks during prolonged 

sitting. 

 Practice fun alternatives to sitting as a 

family. 
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A P P E N D I X  3 H  

 

Teacher Log sheet of Activity breaks in class 

Please write the number of times the activity breaks was achieved every day 

for the 12 weeks below. 

 Monday Tuesday Wednesday Thursday Friday 

 
Week 1 

     

 
Week 2 

     

 
Week 3 

     

 
Week 4 

     

 
Week 5 

     

 
Week 6 

     

 
Week 7 

     

 
Week 8 

     

 
Week 9 

     

Week 
10 

     

Week 
11 

     

Week 
12 
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Appendix 4 

 Supplementary Data 
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Table 5.3 Unstandardised Factor Loadings for the 10 factor model of the KIDSCREEN-52                       APPENDIX 4A 

Scale/Item  Scale/Item  Scale/Item  

Physical Wellbeing  Self-Perception  Financial Resources  
How would you say your health is? 1.0 Have you been happy with way you are? 1.00 Enough money to do things as friends? 1.00 
Have you felt fit and well? 1.51 Have you been happy with your clothes? 0.97 Had enough money for your expenses? 0.81 
Have you been physically active? 1.43 Been worried about the way you look? 1.06 Enough money to do things with friends? 0.95 
Have you been able to run well? 1.06 Felt jealous of way other boys/girls look? 0.79 Social Support and Peers  
Have you felt full of energy? 1.26 Like to change something about your 

body? 
0.93 Have you spent time with your friends? 1.00 

Psychological Wellbeing  Autonomy  Done things with other girls and boys? 0.87 
Has your life been enjoyable? 1.0 Have you had enough time for yourself? 1.00 Have you had fun with your friends? 0.91 
Have you felt pleased that you are 
alive? 

0.50 Able to do things/want to do in free time? 1.11 You and your friends helped each other? 0.94 

Have you felt satisfied with your life? 0.95 Had enough opportunity to be outside? 1.10 Able to talk about everything wit friends? 1.29 
Have you been in a good mood? 1.12 Have you had enough time to meet 

friends? 
1.00 Have you been able to rely on your friends? 1.02 

Have you felt cheerful? 1.04 Able to choose what to do in free time? 1.12 School Environment  
Have you had fun? 0.69 Parent Relation and Home Life  Have you been happy at school? 1.00 
Moods and Emotions  Have your parent(s) understood you? 1.00 Have you got on well at school? 0.55 
Have you felt that you do everything 
badly? 

1.00 Have you felt loved by your parent(s)? 0.52 Been satisfied with your teachers? 0.60 

Have you felt sad? 1.33 Have you been happy at home? 0.65 Have you been able to pay attention? 0.66 
Felt so bad that you didn’t want to do 
anything? 

1.29 Parent(s) had enough time for you? 1.00 Have you enjoyed going to school? 1.14 

Felt that everything in life goes wrong? 1.30 Have your parent(s) treated you fairly? 0.88 Got along well with your teachers? 0.53 
Have you felt fed up? 1.34 Able to talk to parent(s) when wanted to? 0.92 Social Acceptance (Bullying)  
Have you felt lonely? 1.14   Been afraid of other boys and girls? 1.00 
Have you felt under pressure? 1.22   Have other boys and girls made fun of you? 1.55 
    Have other girls and boys bullied you? 1.43 

Note: All factor loadings significant (p<.001) 
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