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analysis of Ekelund et al. (12) found that associations were attenuated or even eliminated in the most 

active adults. To date, little is known about the potential adverse health consequences of young 

people’s sedentary behaviour. Recent experimental (13) and epidemiological studies (14-16) in young 

people suggest that not only total sedentary time but also the extent to which sedentary time is 

accumulated in prolonged bouts (i.e. prolonged sedentary time) might be important for health. 

 

Health effects of young people’s sedentary behaviour 

Nowadays, there are plenty of opportunities for young people to engage in sedentary behaviour. For 

example, sitting at school, watching TV, playing video games, using the computer and making 

homework. Estimates suggest that young people living in Europe spend up to 9 hours per day 

sedentary (17). Young people’s sedentary time is consistently found to increase with age (18, 19). For 

example, a cross-sectional study of Cooper et al. (20) reported a 25% higher daily sedentary time in 

adolescents aged 17-18 year old compared to children aged 5-6 year old.  

 

There is some evidence for an association between young people’s sedentary time with obesity, 

increased blood pressure and increased cholesterol levels (11). However, this evidence has four 

important limitations to consider. First, it is predominately based on cross-sectional studies (11), which 

gives no indication for causality of the association. Second, most studies examining health effects of 

sedentary behaviour in young people focused on self- or parent-reported TV viewing time. Verloigne 

et al. (17) found that TV and screen time are not representative for total sedentary time in children. 

TV viewing time or screen time can therefore not be used as a proxy for total sedentary time in 

children. Nevertheless, most systematic reviews summarized the evidence for health effects for 

sedentary behaviour overall, regardless of type of sedentary behaviour (e.g. TV viewing, screen time, 

computer time, total sedentary time) (11). Third, a lot of studies did not adjust their analyses for 

physical activity.  

A fourth limitation of previous evidence for health effects of sedentary behaviour is that there are 

some important limitations in the measurement of sedentary behaviour which may influence 

associations with health outcomes. Sedentary behaviour is frequently assessed using questionnaires 

filled in by parents or children themselves. These questionnaires often recall time spent in specific 

sedentary activities, of which TV viewing time, computer time and total screen time are most often 

inquired. As with all self-report methods, sedentary behaviour questionnaires may suffer from recall 

bias and social desirability bias. Besides, the validity and reliability of these questionnaires are low. 

Hidding et al. (21) systematically reviewed the validity and reliability of sedentary behaviour 

questionnaires and concluded that no questionnaire existed with both an acceptable validity and 

 

  

hysical activity 

hysical activity is an established and important contributor to health and development in youth  (1,2). 

hysical activity is defined as any bodily movement produced by skeletal muscles that requires energy 

expenditure’ (3). Therefore, physical activity does not only include exercise but also daily activities that 

involve bodily movement such as playing, active transport and household chores. hysical activity is 

often subdivided into light, moderate and vigorous intensity physical activity, based on etabolic 

Equivalents ( ETs) of activities. ETs are a measure of energy expenditure, whereby 1 ET refers to 

the basal metabolic rate i.e. the amount of energy expended while at rest. ight intensity physical 

activity includes activities of 1.5-2.9 ETs (e.g. slow walking, playing an instrument)  moderate 

intensity physical activity of 3.0-5.9 ETs (e.g. playing in the playground, cycling, walking to school, 

skateboarding)  and vigorous intensity physical activity of 6.0 ETs or higher (e.g. running, most 

competitive sports) (4). Especially moderate-to-vigorous intensity physical activity ( V A) is 

associated with a wide range of health benefits such as lower body mass index (B ), lower percentage 

of body fat, increased cardiovascular health, increased bone mineral density and better mental health 

(1, 5-7). utch guidelines for healthy physical activity recommend that children and adolescents should 

engage in V A for at least 60 minutes per day. Besides, children and adolescents should perform 

activities that strengthen their muscles and bones at least three times a week (7). uscle 

strengthening activities are aimed at improving power and endurance of skeletal muscles and to 

increase their size, examples are abdominal exercises, cycling and skating. Bone strengthening 

activities are activities in which the body carries its own weight, like jumping, running, dancing and 

climbing stairs (7). n the Netherlands, the percentage of children that adheres to the guideline of daily 

60 minutes V A has declined over the last years with currently only 20% of children and 15% of 

adolescents meeting the guideline (8). Also internationally, the number of children and adolescents 

who meet physical activity guidelines is low (9). Young people who have an insufficient physical activity 

level to meet the guidelines are referred to as being physically inactive (10).  

 

edentary behaviour 

Being physically inactive is not the same as being sedentary. Sedentary behaviour is defined as any 

waking behaviour characterized by an energy expenditure 1.5 ETs, while in a sitting, reclining or 

lying posture’ (10). Young people who meet the guidelines for physical activity can still be highly 

sedentary. For example, a child who engages in 80 minutes of V A per day may be sedentary for the 

rest of the day. n adults, time spent sedentary has been related to all-cause mortality, cardiovascular 

disease mortality, cancer mortality and type 2 diabetes (11, 12). However, it is doubted whether 

detrimental health effects of sedentary behaviour are truly independent of physical activity as a meta-
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data from studies conducted around the world that used the Actigraph accelerometer to objectively 

measure young people’s sedentary time and physical activity (26). The full database contains data of 

approximately 37,000 children (aged 3-18 years) from twenty studies in ten countries. ithin the CA , 

longitudinal data from eight studies (total N 14,098 participants) is available to examine tracking of 

sedentary time during childhood.  

 

actors associated ith young people’s sedentary behaviour 

evelopment of effective and tailored interventions targeting sedentary behaviour requires 

knowledge of behavioural correlates and determinants. Altenburg et al. (27) systematically reviewed 

the evidence for effectiveness of interventions to reduce children’s sedentary time and concluded that 

there is no convincing evidence for effectiveness (27). This may be explained by lack of knowledge 

regarding the most important correlates and determinants (28). ne gap in the current knowledge 

exists around parental influences on children’s sedentary time. arent-related correlates may be 

important for young children’s sedentary time, as young children have little autonomy and parents 

play an essential role in shaping and enabling their children’s health behaviours (29). Chapter 5 

examines associations of child- and parent-related correlates with objectively measured total and 

prolonged sedentary time in 5- to 6-year-old children. Another major gap in the current knowledge of 

correlates and determinants is the perspective of children themselves on why they engage in 

sedentary behaviour. Children’s perspectives could bring new insights into potential determinants of 

their sedentary behaviour. Also, parents’ perspectives on potential determinants of their children’s 

sedentary behaviour could provide new meaningful insights. Chapter 6 explores child- and parent-

perceived determinants of children’s sedentary behaviour. 

 

i  and outline of this thesis 

This thesis aims to extend the knowledge on sedentary behaviour among young people. a te   

describes a systematic review and meta-analysis summarizing the evidence on the prospective 

relationship between young people’s sedentary behaviour and indicators for biomedical health. 

a te   describes differences in body movement across various sedentary activities, as measured by 

accelerometer counts, muscle activity and heart rate. a te   examines tracking of total sedentary 

time, prolonged sedentary time and their day-to-day variation during childhood. a te   examines 

child- and parent-related correlates of total and prolonged sedentary time in 5- to 6-year-old children. 

a te   explores child- and parent-perceived determinants of children’s sedentary behaviour, using 

concept mapping with 11- to 13-year-old children and their parents. Finally, a te   summarizes and 

 

  

reliability. These measurement limitations of sedentary behaviour questionnaires increase the 

likelihood of misclassification, which subsequently bias relationships with health outcomes. 

Accelerometers are increasingly used as an objective measure of sedentary time. Although objective 

measurement with accelerometers may be a step forward compared to self-reported methods, 

accelerometers have some limitations as well. First, accelerometers provide an estimate of sedentary 

time but cannot provide information about time spent in specific sedentary activities. Second, total 

sedentary time assessed by accelerometers may incorporate time spent standing, because standing 

still will not result in acceleration. This potentially weakens associations of sedentary time with health 

outcomes. Third, accelerometry is not completely objective because a number of subjective decisions 

(e.g. used cut-points, criteria for non-wear time) are made in the data reduction process. There is no 

consensus yet about optimal data reduction criteria (22) while these data reduction criteria may 

influence associations with health outcomes (23).  

 

n summary, more knowledge is needed on the health effects of young people’s sedentary behaviour 

based on prospective studies of high methodological quality, taken type of sedentary behaviour into 

account. Chapter 2 summarizes the evidence on the prospective relationship between young people’s 

sedentary behaviour and biomedical health indicators, for sedentary behaviour overall and stratified 

by type of sedentary behaviour (i.e. TV viewing, computer use games, screen time and objectively 

assessed total sedentary time). oreover, when possible, the results are quantitatively synthesized in 

meta-analyses.  

 

verall, stronger evidence has been found for an adverse association between TV viewing time and 

health outcomes, than for other sedentary activities and (objectively measured) total sedentary time 

(24). ne explanation could be that especially TV viewing is associated with unhealthy eating 

behaviour (25). Another explanation may be that TV viewing involves less body movement than other 

sedentary activities. Variations in body movement across sedentary activities are currently unknown. 

Chapter 3 examines variations in body movement across a wide range of sedentary activities.  

 

rac ing of young people’s sedentary ti e 

ittle is known about the stability of total and prolonged sedentary time and their day-to-day variation 

during childhood. Tracking of sedentary time refers to the degree in which current time spent 

sedentary can predict time spent sedentary at a later time point. Chapter 4 examines tracking of young 

peoples’ total sedentary time, prolonged sedentary time and their day-to-day variation using the 

nternational Children’s Accelerometry atabase ( CA ). The CA  is a pooled dataset and contains 
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