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General
Introduction

Physical activity (PA) and sedentary behavior are independent health risk behaviors (1,2).
PA in children is of great importance, as it has positive effects on musculoskeletal health,
cardiovascular health, adiposity, as well as mental health and academic performance (3).
Sedentary behavior (SB) is not the mirror behavior of PA, but is considered as another
distinct behavior and defined as activities that require low energy expenditure and
primarily performed while sitting (e.g., watching television, playing computer and video
games) (4). Evidence on the influence of prolonged periods of SB on children’s health is
inconsistent but accumulating (5,6). Current guidelines suggest that school‐aged children
should participate in at least 60 minutes of moderate‐ to vigorous‐intensity PA daily (7).
Although strong evidence for SB guidelines is lacking they have been formed in Canada
and the UK (8,9). A recent cross‐European school survey that objectively assessed PA
showed that only 17% of boys and 5% of girls aged between 10‐12yr comply with the
current PA guidelines (10). Moreover, children spend daily an average of six to eight hours
in sedentary activities (10,11).
A low level of PA, combined with excessive sedentary time is associated with increased
risk of overweight/obesity in youth (5,12). Being overweight/obese has adverse effects on
children’s current and future health, as it is very likely that overweight during childhood
tracks into adulthood (13). Childhood obesity prevalence is at an alarming level and
prevention is required to reverse the obesity epidemic (14,15).
The Battle against Obesity; Prevention interventions
Prevention programs should target the most important behaviors and their modifiable
determinants. They should be theory and evidence‐based in order to achieve the largest
effects (16). Next to PA and SB there are some key dietary behaviors that are triggering
excessive weight gain among youth and relevant for obesity prevention studies including
sugar‐containing beverages intake, high caloric snack consumption, breakfast
consumption and fast‐food intake (17‐19).
Weight gain prevention should preferably start at an early age, because overweight and
obesity track very strongly from childhood to later age, and healthy behaviors that are
learned early in life are somewhat more likely maintained in adulthood (20). Therefore,
school‐aged children are an important target population for obesity prevention. Schools
are an ideal setting to reach children for promotion of healthy behaviors (21). However, a
recent integrative review showed mixed effects of school‐based interventions targeting
energy balance‐related behaviors (EBRBs) and body weight change (22). One in three
school‐based interventions resulted in significant (rather small) changes in children’s
overweight status or body mass index (BMI). The need for high‐quality research to focus
on identifying specific program characteristics predictive of success was highlighted
(22,23).
Toward a better understanding of school‐based interventions; Mediators and
Moderators
In the field of childhood obesity prevention the main focus is on weight status. However,
besides testing whether the intervention works or not it is crucial to examine how it works
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and for whom it works (24,25). The identified effective important intervention
components could be intensified and refined, while the irrelevant components could be
eliminated, which may also improve the cost‐effectiveness of interventions (24). In order
to identify successful intervention components, researchers should apply more detailed
analysis. Mediation and moderation analysis can be used to investigate these underlying
mechanisms.
A mediator is an intermediate causal variable that lies between a predictor and the
outcome. In other words, a predictor causes the mediating variable which then causes the
outcome variable (26). As shown in Figure 1 an intervention may influence the outcome
variable (e.g., weight status) via changing the mediator (e.g., PA, diet). Mediating effects
can be investigated by three consecutive tests; a) the action theory test, that refers to
how the intervention changes the hypothesized mediator (path a in Figure 1); b) the
conceptual theory test, that refers to how the hypothesized mediator influences the
outcome variable while adjusting for the intervention (path b in Figure 1); c) testing the
mediating effect, which is the simultaneous testing of action and conceptual theories (26).
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Figure 1. A conceptual framework of mediating and moderating effects.
Moderators are variables that may enhance, reduce or directionally change the predictor‐
outcome relationship. That is, the effect of an independent variable on individual
participants depends on the level/value of the moderator (24). Figure 1 shows that in a
mediation model, moderating effects can be investigated both on the intervention effect
on a hypothesized mediator and/or on the relationship between the mediator and the
outcome. By evaluating moderating effects of an intervention, one can estimate the needs
of a specific subgroup in the target population. Moderators of an intervention effect can
be socio‐demographic characteristics of the participants (e.g., gender, age, ethnicity), the
circumstances under which the intervention is delivered (e.g., site or setting), components
that are manipulated by the intervention (e.g., family involvement) and psychological
variables (e.g., intention, attitude) (27).
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Who, What, Why and Where do we go from here?
Considering the limited success of previous school‐based obesity prevention interventions
we need to recognize the key gaps in our knowledge about factors influencing the
effectiveness of school‐based obesity prevention programs. Some of the problems related
to the limited success include;
1. targeting behaviors that were not related to excess weight gain or adiposity in youth;
2. targeting mediating variables that were not related to or suppressed the behavior
change;
3. being unsuccessful in changing the potential mediators;
4. failing to consider the needs of the subgroups;
5. applying inadequate measurement of the behavior and/or mediators hindered
identifying significant relationships;
6. failing to carefully consider social and physical environmental determinants of EBRBs.
This thesis aimed to contribute to filling the knowledge gap in above‐mentioned issues. It
is obvious that EBRBs are complex behaviors influenced by multiple factors. This thesis
explores childhood obesity related EBRBs, and the personal, social and environmental
determinants of EBRBs. Furthermore, this thesis dicusses the measurement issues of PA
and SB using accelerometers, because without accurate measurement of PA and SB,
identifying the determinants of these behaviors is difficult.
Aim and outline of the thesis
The aim of this thesis was three fold;
1. to explore the mediating and moderating mechanisms of school‐based obesity
prevention interventions targeting EBRBs;
2. to explore measurement issues of PA and SB using accelerometers;
3. to address social and environmental determinants of EBRBs.
Part 1 and 2 of this thesis focus on working mechanisms (what works, why, and for whom)
of school‐based obesity prevention interventions. Chapter 2 evaluates longitudinal
working mechanisms of the Dutch Obesity Intervention in Teenagers (DOiT). It is an
example of an investigation on mediating effects of the EBRBs on changes in adiposity
measures in a school‐based intervention study. By longitudinal mediation analysis the
temporal sequence of the relationships as well as the trajectory of the change over time
was explored. Chapter 3 and 4 describe systematic reviews of moderators and mediators,
respectively, of school‐based interventions targeting EBRBs.
Part 3 describes the objective measurement of PA and SB using accelerometers. Chapter 5
describes the study protocol of the accelerometer sub‐study in the European Commission
funded ENERGY project (www.projectenergy.eu) (28). It critically appraises the best
evidence for the decisions on data collection and data processing with accelerometers.
There is a lack of evidence regarding the influence of cut‐off point decisions on SB time.
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Therefore, Chapter 6 examines the appropriateness of the existing accelerometer cut‐off
points for SB measurement.
Part 4 describes the social and environmental determinants of EBRBs. There is a shift in
research to use ecological models to explain multiple dimensions on factors that influence
behavior (intrapersonal, sociocultural and environmental) (29). In Chapter 7 EBRBs and
weight status of Turkish immigrant adolescents living in the Netherlands and their Turkish
compatriots living in Turkey are compared. In Chapter 8 the influence of weather on
children’s PA and SB in the ENERGY study is examined. Chapter 9 discusses the
interpersonal and environmental mediators of the mid‐intervention effects on PA during
school recess and lunchtime in the Transform‐Us! study.
Finally, Chapter 10 concludes by discussing the main findings of the thesis, the important
methodological issues and provides recommendations for future research.
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