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Chapter 6

Childhood obesity is the result of a complex set of factors that involves not merely the 
child, but also the environments the child is embedded in. Individual-level outcomes, 
such as BMI, are the result of influences at the family-level, and at the level of school 
and neighborhood. Furthermore, legislation or other policy-related measures play a 
role at the national level. The overarching goal of this thesis was to provide insight 
in the effectiveness of interventions that aim to prevent and reduce overweight and 
obesity among youth, and to test the association between several obesity-related 
interventions and characteristics, e.g., the maternal social network, and youth’s BMI and 
overweight/obesity prevalence. Studies were conducted at various levels of influence 
that are associated with the development of childhood obesity (Davison & Birch, 2001; 
Huang et al., 2009; Ohri-Vachaspati et al., 2015; Pereira et al., 2019): in chapter 3, the 
interpersonal level formed the central focus of the study, in chapter 4, the impact of an 
intervention implemented at the community level was explored, and in chapter 5, the 
quantity of policy-level interventions was examined. These chapters were preceded by 
chapter 2, in which I presented a meta-synthesis of the scientfic literature on obesity 
prevention and treatment interventions. This concluding chapter provides a summary 
of the main findings per study, reflects on these findings, discusses strengths and 
limitations of this thesis, and provides directions for the future.

MAIN FINDINGS AND INTERPRETATION

The central aim of chapter 2 was to provide a comprehensive synopsis of the published 
literature on the effectiveness of childhood obesity prevention and treatment 
interventions. Numerous meta-analyses have summarized the effectiveness of childhood 
obesity interventions, but the number of meta-analyses is growing so quickly that an 
overview of the existing literature is difficult to obtain, especially considering the fact 
that results of studies do not always lead to the same conclusions regarding the state 
of the effectiveness of interventions. Therefore, a meta-synthesis – a meta-analysis 
of meta-analyses – was conducted to summarize the evidence obtained by the many 
different meta-analyses. Results of 26 included meta-analyses showed that there was 
an overall statistically significant standardized mean difference of -0.12 (95%CI: -0.16, 
-0.08), which demonstrated that in general, interventions were successful in lowering 
participants’ BMI (see also Table 6.1). However, the decrease was very small. Moderator 
analyses provided additional insights in the effectiveness of interventions. First-level 
moderators, i.e., variables included at the level of the interventions, were added to test 
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Table 6.1 Overview of main findings and interpretation per chapter

Main findings

Chapter 2: Meta-synthesis

Aim: to provide a 
comprehensive synopsis of 
the published literature on 
the effectiveness of childhood 
obesity prevention and 
treatment interventions

• Results of 26 meta-analyses showed that there was an overall 
statistically significant SMD of -0.12 (95%CI: -0.16, -0.08);

• Second-level moderator analyses demonstrated that treatment 
interventions resulted in larger effects than prevention 
interventions;

• Generally, childhood obesity interventions result in statistically 
significant decreases in BMI, however, these decreases are 
small to such an extent that their clinical relevance might be 
questioned.

Chapter 3: Interpersonal level

Aim: to investigate which 
network members provide 
mothers with informational 
support, and whether 
characteristics of informational 
support providers are 
associated with child feeding 
and weight

• Most mothers received informational support from multiple 
sources, such as family members, friends and health care 
professionals, and merely a small proportion of mothers 
received informational support from their partner;

• Children were more likely to consume more sugar-sweetened 
beverages per day if mothers’ social network consisted of 
more informational support providers that were perceived as 
health barriers (b = 0.89, p = 0.02). No associations were found 
between breastfeeding and mothers’ social network;

• The results of this study add to the existing literature on 
social influences on child feeding, however, results should be 
interpreted with caution given the small sample size.

Chapter 4: Community level

Aim: to explore how JOGG 
might reduce overweight 
prevalence among primary 
school children

• Overall overweight prevalence among children decreased 
between 2013-2018 from 25.17% to 16.08% in JOGG areas, and 
from 14.14% to 12.61% in non-JOGG areas;

• When taking into account SES, the decrease in overweight 
prevalence was mainly visible in low SES long-term JOGG areas;

• JOGG appeared to be successful in targeting areas where 
overweight was most prevalent, i.e., low SES areas. However, as 
an approach that is intended to reach all children, JOGG did not 
appear to have remarkable impact on children’s weight status.

Chapter 5: Policy level

Aim: to examine whether 
the quantity of state-level 
obesity-related legislation is 
associated with adolescents’ 
weight status

• Main analyses showed no statistically significant effects 
between the quantity of state-level obesity-related legislation 
and adolescents’ BMI;

•  Exploratory analyses showed that physical-activity related 
legislation that was implemented at least three years before 
adolescents’ weight was measured, was statistically significantly 
associated with lower state-level overweight prevalence 
(b = -0.002, p = 0.042);

•  While physical-activity related legislation might be associated 
with overweight prevalence, results should be interpreted 
with caution as the effect that was found disappeared when a 
correction for multiple testing was applied.

6
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for differences between groups of participants. Results showed that BMI change 
differed significantly between intervention groups and control groups for girls, but not 
boys. Moreover, older children, i.e., aged >12, appeared to benefit more from interventions 
than younger children, i.e., those aged ≤12. Additionally, parental involvement seemed 
to contribute to intervention effectiveness, but only when parental involvement was 
considered substantial. Similarly, longer interventions appeared to yield slightly better 
results than shorter interventions. Second-level moderators, i.e., variables included at 
the level of the meta-analyses, were added to test for differences between groups of 
studies. These analyses provided little support for effect size moderation by intervention 
context (i.e., school or family) or quality appraisal. However, these analyses showed that 
treatment interventions resulted in larger effects than preventive interventions. All in all, 
results of this synthesis demonstrated that interventions generally result in statistically 
significant decreases in BMI, however, these decreases are small to such an extent that 
their clinical relevance might be questioned.

The association between the maternal social network and obesity-related outcomes 
of young children aged 2 to 36 months was investigated in chapter 3, this chapter thus 
focussed on the level closest to the individual – the interpersonal level (Table 6.1). 
Intervening at an early stage in life has been the focus of an increasing body of literature, 
and is now regarded a critical part of obesity prevention strategies (Black et al., 2013; 
Taveras, 2016; Woo Baidal et al., 2016). The family and the young child indeed are 
crucial entities to consider when trying to prevent childhood obesity and it is important to 
recognize that families are embedded in social structures that influence their behaviors 
(Ashida et al., 2012; Christakis & Fowler, 2007). Previous research already showed 
that mothers’ social network members have an influence on decisions concerning child 
feeding (Bai et al., 2016; Baughcum et al., 1998; Bryant, 1982; de la Haye et al., 2019; 
Johnston & Esposito, 2007; Lok et al., 2017; Odom et al., 2014; Raj & Plichta, 1998), 
and this study built on that research by further investigating the characteristics of the 
social network that provide the mother with information and advice about feeding her 
child. Furthermore, I studied whether characteristics of the network members providing 
informational support were associated with child feeding and weight.

Results showed that most mothers received informational support from multiple 
sources such as family members, friends, and health care providers. Merely a small 
proportion of mothers received informational support from their partner, which was 
surprising given the substantive literature on the partner’s influence on maternal child 
feeding decisions, especially concerning breastfeeding (Bai et al., 2016; Lok et al., 2017; 
Odom et al., 2014). Results furthermore demonstrated that maternal social network 
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characteristics were associated with children’s sugar-sweetened beverage intake: 
children (n = 48) were more likely to consume more sugar-sweetened beverages per day 
if their mother’s social network consisted of more informational support providers that 
were perceived as health barriers by the mother (b = 0.89, p = 0.02). Given the existing 
literature base on the social network’s influence on the likelihood of breastfeeding and 
breastfeeding continuation (Johnston & Esposito, 2007; Lok et al., 2017; Raj & Plichta, 
1998), it was surprising that no association was found between the breastfeeding 
outcome measure and characteristics of mothers’ social network. This might be due 
to the fact that the sample size was small (n = 39 for the breastfeeding measure), or a 
possibly suboptimal measure to assess breastfeeding; a 2-months-old child who was 
breastfed for one month would have a breastfeeding outcome measure of 0.50, as would 
a 12-months-old child who was breastfed for six months, however, being breastfed for 
six months is much more likely to results in health benefits than being breastfed for 
merely one month (Harder et al., 2005).

At the community level (chapter 4), I explored how the largest integrated community 
approach in the Netherlands, “Jongeren Op Gezond Gewicht” (JOGG), might reduce 
overweight prevalence among primary school children (Table 6.1). Integrated 
approaches target overweight across multiple settings, levels, and angles, and are 
considered promising with regards to childhood obesity intervening (Gortmaker et 
al., 2011; Specchia et al., 2018; Wolfenden et al., 2014). One of the most influential 
integrated approaches towards reducing childhood obesity is EPODE, a program that has 
been translated to over 20 different countries worldwide, among which the Netherlands. 
To explore whether the Dutch JOGG approach might influence overweight prevalence, 
I compared overweight prevalence among children in intervention areas to overweight 
prevalence in non-intervention areas. Results showed that the overall prevalence of 
overweight among children decreased from 25.17% to 16.08% between 2013 and 
2018 in JOGG areas, compared to a decrease in non-JOGG areas from 14.14% to 
12.61%. Subsequent analyses showed that in long-term JOGG areas, i.e., areas that 
had implemented JOGG for six years, overweight prevalence had decreased, whereas 
short-term JOGG areas, i.e., areas that had implemented JOGG for three years, and 
non-JOGG areas had not . However, when the long-term JOGG category was extended to 
the very long-term JOGG category, i.e., >6 years of implementation, the trend vanished, 
which implied that intervention duration might not have a systematic linear effect on 
the program’s success. Furthermore, when SES was taken into account, the decrease 
in overweight prevalence was mainly visible in low SES long-term JOGG areas. While 
JOGG is intended as an approach that reaches every child, results showed that JOGG 

6
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might work particularly well for a subpopulation of children, namely children living in 
low SES areas, where overweight is generally a more severe problem.

At the policy level (chapter 5), I investigated whether there was an association 
between the quantity of U.S. state-level obesity-related legislation and adolescents’ 
weight status (Table 6.1). Previous research has already shown that the number of 
installed obesity-related laws increased over the years (Boehmer et al., 2007; Eyler 
et al., 2012; Lankford et al., 2013), which might suggest that state governments are 
increasingly willing or required to act on the growing obesity problem from the level 
of the policy. Given that these laws often target young people, I tested specifically 
whether the number of installed legislation was associated with adolescents’ BMI and 
the prevalence of overweight among adolescents in a state. Main analyses showed no 
statistically significant associations, however, exploratory analyses showed that the 
quantity of physical-acitivity related laws, i.e., laws that aim to improve people’s activity 
levels, that were implemented at least three years before adolescents’ weight was 
measured, was statistically significantly associated with lower prevalence of overweight 
in a state (b = -0.002, p = 0.042). A potential explanation for this effect could be that 
for adolescents, it is fairly achievable to increase their physical activity, as they are 
required to attend school until the age of 16 or 18 (depending on the state). Schools 
have made efforts to increase physical activity lessons over the past years as a result 
of legislation (Kim, 2012; Perna et al., 2012; Slater et al., 2012), although it must be 
noted that research on the association between state laws and physical education in 
schools pertains mainly to elementary and middle schools. Notably, the statistically 
significant effect disappeared when a correction for multiple testing was applied, and 
results should therefore be interpreted with caution.

GENERAL DISCUSSION

More than a decade ago, Birch and Ventura concluded that what worked in childhood 
obesity prevention, was “not much” (Birch & Ventura, 2009). How would that question be 
answered today, based on the results of the studies in this thesis and other research? The 
findings described in this thesis showed that children’s and adolescents’ BMI decreased 
as a result of lifestyle interventions (chapter 2), that characteristics of the maternal 
social network appeared to be associated with children’s sugar-sweetened beverage 
intake (chapter 3), that the prevalence of overweight among children decreased in JOGG 
areas as compared to non-JOGG areas (chapter 4), and finally, that the quantity of state-
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level physical activity-related legislation might be associated with lower overweight 
prevalence among adolescents (chapter 5). However, it should be noted that decreases 
in BMI as a result of lifetyle interventions were very small (chapter 2), that the decrease 
in overweight prevalence in JOGG intervention areas was only visisble in low SES areas 
that had implemented the program for a longer period of time (chapter 4), and that the 
association between physical activity-related legislation in states and the prevalence 
of overweight among adolescents disappeared when a correction for multiple testing 
was applied (chapter 5). The second study (chapter 2) informed about the influence of 
maternal social network characteristics on child outcomes, but the sample of included 
mothers was relatively small (N = 49) and results might be different if the study were 
to be replicated in a larger sample.

This is not to say that the studies conducted for this thesis provide little added insight 
into the effectiveness of childhood obesity interventions. On the contrary, they further 
validate the frameworks that position the child at the center of various levels of influence 
and provide new evidence for the contribution of factors on all levels to the development 
and reduction of childhood obesity. The overall impression is that childhood obesity 
interventions generally have a small impact on obesity-related outcomes such as BMI 
(Wang et al., 2015), and while it is true that small decreases in BMI or overweight 
prevalence can eventually add up to considerably improve the situation, judging by the 
worldwide childhood obesity trends that are stabilizing at best, such a change has not 
yet been realized. While the focus of this thesis was not to explain why such a change 
has not been realized yet, the studies and their results shed light on the challenge and 
limitations of current obesity-related interventions. I have placed the studies in this 
thesis within the framework of the Social Ecological Model to emphasize the importance 
of the several environments that the individual, i.e., the child, is embedded in. The Social 
Ecological Model converts the complex etiology of childhood obesity into a neat model 
that explains which factors might contribute to the development of childhood obesity. 
However, in everyday practice, the complexity of combining different contexts, or 
factors from different levels quickly becomes apparent, especially with regards to the 
implementation and evaluation of interventions.

For instance, research has shown that the school context is a practical and relevant 
context to intervene at, given that all children are required to attend school, and children 
usually eat and are physically active during school hours. However, intervening at schools 
has disadvantages too, mainly because it exludes children who are not yet of school 
age, which is considered to be a critical period for childhood obesity prevention (Blake-
Lamb et al., 2016; Woo Baidal et al., 2016), and focusing on the school evironment might 

6
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overlook the demonstrably large roles that the home, family, community, and broader 
environment play (Bleich et al., 2013; de Meij et al., 2011; Epstein et al., 2007; Golley et 
al., 2011; Knowlden & Sharma, 2012). Nevertheless, out of 139 intervention evaluation 
studies included in a review study, 115 studies assessed school-based interventions 
(Wang et al., 2015). In the meta-synthesis (chapter 2), I found similar results; nearly 
half, i.e., 12 out of 26, of all meta-analyses focused on school-based interventions, 
which equates to over 50% of interventions included in the meta-analyses. Thus, while 
the involvement of several levels of context is increasingly considered as important for 
understanding and explaining childhood obesity, interventions are mainly implemented 
in the context of the schools.

Many interventions focus on a single context, despite there being evidence for the 
effectiveness of multi-context interventions (Wang et al., 2015). A possible explanation 
for this could be that multi-context interventions, such as integrated approaches, are 
difficult to implement. The designs of these approaches are complex and generally 
require the involvement of local and/or national governments, schools, consultation 
clinics, companies, and other stakeholders, and demand substantial investments in 
money, time, and energy. Given their complex nature, it might not come as a surprise 
that their implementation comes with obstacles. Consecutive JOGG evaluations 
demonstrated, for example, that the intended employment of JOGG managers for at 
least 16 hours per week was reached in 41% of municipalities in 2015, 52% in 2016, 
69% in 2017, and 72% in 2018 (Collard et al., 2019), which shows that it might take 
time before elements of the program as it is intended are translated to the everyday 
practice. Furthermore, the Australian adaptation of EPODE showed that among 284 
implemented strategies, 29.6% lacked fidelity, meaning that the strategy’s setting or 
actions changed due to issues encountered during implementation (Richards et al., 
2014). Barriers to implementation were, for example, political, such as the absence 
of a program champion among the local government; organizational, such as a lack 
of financial resources to employ a coordinator for a project; or personal, such as staff 
underestimating the time it takes to get a project off the ground. Difficulty in maintaining 
fidelity might eventually result in a failure to show the program’s effectiveness due to 
strategies not being implemented as planned. This might already be happening, seeing 
as most evaluations of EPODE adaptations show non-significant results, or decreasing 
trends at best (Bell et al., 2019; Gómez et al., 2018; Vinck et al., 2016).

Given that multi-context obesity interventions are usually complex by design, their 
evaluation is complex too and likely requires well thought out evaluation frameworks. 
However, previous research showed that interventions sometimes lack rigorous 
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evaluation (Wolfenden et al., 2014), or that research designs for the evaluation of 
interventions are considered weak (Moore & Gibbs, 2010). Research on the evaluation 
of integrated approaches specifically showed that poor evaluation or the absence of 
process evaluation is not uncommon in integrated approaches and might be explained 
by a lack of motivation, resources, time, and knowledge (Haby et al., 2012; Mantziki 
et al., 2018; van Koperen, de Kruif, et al., 2016; van Koperen, Renders, et al., 2016). 
The JOGG approach discussed in chapter 4 also encountered problems concerning 
monitoring and evaluation, as only nine out of 36 JOGG municipalities had reached 
their goal of carrying out baseline and subsequent measurements to track the effects 
of the program on health-related outcomes in 2018, and merely one municipality had 
conducted an effectiveness evaluation, i.e., a comparison with a control group (Collard 
et al., 2019). A study evaluating the training and support needs of programme directors 
of JOGG and other EPODE-adaptations showed that 95% of respondents (n = 21) would 
find training in monitoring, measuring, and programme evaluation useful or very useful 
(Slot-Heijs et al., 2020). Naturally, the effectiveness of interventions or approaches that 
are not monitored and evaluated thoroughly is difficult to show.

Similarly, as a result of insufficient monitoring and evaluation, the relevance of 
policy-level interventions is ambiguous. While policy-level interventions are increasingly 
considered as indispensible in combatting childhood obesity, merely ten studies out 
of 423 included studies in a review addressed obesity-related aspects on the policy-
level (Pereira et al., 2019). Furthermore, concensus about how, for example, the built 
environment – which can be altered through policy – should be measured and modeled 
does not exist. As a result, dozens of metrics have been used by only one or two studies, 
making it hard to compare results between studies (Feng et al., 2010), and ultimately, to 
draw conclusions about the impact of policy-level factors and the effectiveness of policy-
level interventions. Additionally, the evidence base for fiscal measures is still heavily 
dependent on modelling studies, rather than observed, real-world evaluations (Thow et 
al., 2010, 2014), again making it difficult to draw conclusions about the effectiveness 
of fiscal measures such as a tax on sugar-sweetened beverages in the real world.

STRENGTHS AND LIMITATIONS

This thesis emphasizes the complex etiology of childhood obesity, and consequently, 
the complexity of childhood obesity prevention by placing the studies within the 
framework of the Social Ecological Model. One of its strengths is that within this thesis’ 

6
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chapters, I have not only addressed factors at different levels of the model, but have 
also investigated their association with the weight status of children varying in age. That 
is, in chapter 2, I included meta-analyses that studied the effects of interventions on 
children aged 18 or younger. In chapter 3, I examined whether characteristics of the 
maternal social network were associated with obesity-related outcomes of U.S. children 
aged 2-36 months, and in chapter 4, I explored how the largest integrated approach in 
the Netherlands might reduce overweight prevalence among primary school children 
aged 9-12 years. Finally, in chapter 5, I studied the association between legislation in the 
United States and the weight status of adolescents aged 12-18 years. Taken together, 
these studies provide a comprehensive overview of the state of obesity prevention 
across various levels of influence and various ages between 0-18 years.

Another strength of this thesis is that its results are largely based on objectively 
measured anthropometric data. Previous research has repeatedly shown that 
prevalences of overweight and obesity based on self-reported height and weight are 
generally lower than prevalences based on objectively measured data (Elgar et al., 2005; 
Elgar & Stewart, 2008; Sherry et al., 2007). Similarly, parental reports of their children’s 
height and weight are generally less accurate than objectively measured data (Goodman 
et al., 2000). Results of both chapters 3 and 4 were based on objectively measured 
data obtained by trained nurses or other health care professionals, however, the data 
employed in chapter 5 was based on self-reported height and weight data.

Naturally, this thesis knows limitations too. The data I used in chapters 2, 4 and 5 
were fully based on secondary data, i.e., meta-analyses, or data obtained by others. 
As a result, I had no control over the questions that were asked to participants, or the 
variables that were constructed based on their answers. This has limited the options with 
regards to the research questions I was able to address. For example, when exploring 
the effects of the JOGG approach, it might have been valuable to include neighborhood 
characteristics such as the number of fast food restaurants within a neighborhood, or 
proximity to a swimming pool. These data are available through Statistics Netherlands, 
however, are only usable if an identity marker – such as the 4-digit postcode – is 
available. The 4-digit postcodes were not provided for the JOGG study, because it would 
have resulted in a loss of data.

Another limitation of this thesis is that the studies are largely cross-sectional and 
do not follow the development of children’s and adolescents’ BMI over time. Given that 
previous research has shown that childhood obesity is often persistent and long-term 
maintenance of weight-loss is not always obtained (Epstein et al., 1998), longitudinal 
analyses have added value, especially within this field of research. Finally, what might 
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be seen as a drawback of this thesis, is that associations and effectiveness are mainly 
expressed in terms of BMI or a standardized BMI score. While it is the most commonly 
used measure, there are other measures to express the effectiveness of interventions 
with, such as skinfold thickness, or waist circumference. Other measures that do not 
concern weight status, are, for example, daily physical activity, or daily intake of sugar 
or fat. Nevertheless, BMI is considered to be the most familiar, widely accepted, and 
practical measure of obesity in both children and adults (Adab, Pallan, & Whincup, 2018).

FUTURE DIRECTIONS FOR RESEARCH AND PRACTICE

Interventions increasingly address the multicontextual drivers of childhood obesity, 
however, the implementation of these interventions is complicated (Richards et al., 
2014). Nevertheless, there are examples of promising interventions that appear 
to be implemented successfully, such as the Amsterdam Healthy Weight Program 
(“Amsterdamse Aanpak Gezond Gewicht”). The Amsterdam Healthy Weight Program 
started in 2012 and its continuation has already been secured untill 2033, which is 
testimony to the long-term vision of the program (van Koperen et al., 2018). At the core 
of the program is the belief that the healthy weight of children is a matter of shared 
responsibility. Several non-scientific reports document the strong collaboration between 
several stakeholders within the Amsterdam Healthy Weight Program (Brookes & 
Korjonen, 2018; Hawkes et al., 2017; van Koperen et al., 2018). The program’s seemingly 
successful implementation is partly due to strong political leadership of the Deputy 
Mayor of the municipality of Amsterdam, who functioned as ambassador for the program 
and brought together several departments within the municipality (Hawkes et al., 2017). 
Furthermore, the program is dependent on collaboration between many different 
stakeholders, such as sports clubs, general practitioners, schools, local business 
owners, and the principal health insurance company in Amsterdam (Brookes & Korjonen, 
2018), and many different interventions have been implemented that are predominantly 
evidence-based. Interventions include ensuring the safety of cycle routes to schools, 
offering after-school physical activities, increasing the range of healthy snacks at sports 
clubs, reduction of portion sizes in local restaurants, and improving the healthiness of 
the check-out environment at local supermarkets (Hawkes et al., 2017). The combination 
of strong political commitment, long-term vision, and the commitment of many different 
departments, organizations, and people might explain why the implemention of the 
Amsterdam Healthy Weight Program appears to be successful thus far.

6
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On a more fundamental research level, there is a great need for studies that 
investigate interactions between factors at different levels of the Social Ecological 
Model, especially between factors at proximal levels, i.e. individual and interpersonal, 
and distal level, i.e., the community level and beyond, in the prediction of child health and 
wellbeing. A valuable example is the study of Belsky and colleagues, who investigated 
the association between neighborhood data and genetic, health, and social-outcome 
data for more than 7,000 people (Belsky et al., 2019). They were able to show that 
18-year-olds who grew up in more disadvantaged neighborhoods were at increased 
risk for developing obesity, despite not being more genetically predisposed for obesity. 
Another study summarized findings from 671 unique studies concerning potential 
environmental influences on physical activity and dietary behaviors in children and 
adolescents, and found that physical activity might be more influenced by neighborhood 
and school characteristics than by factors related to the interpersonal environment (de 
Vet et al., 2011). Previous research has shown that incorporating factors at different 
levels of influence does not necessarily require complex data collection strategies; 
for one study, surveys were carried out that assessed factors at several levels of the 
model and found that the layer representing parent characteristics made the largest 
contributions to children’s weight status, followed by neighborhood characteristics 
(Ohri-Vachaspati et al., 2015). In this thesis, I specifically attempted to draw attention 
to the relevance of interventions implemented at the policy level for young people 
(chapter 5), and the relevance of the social network that a child is indirectly embedded 
in (chapter 2) – two relatively understudied areas. When taking into account factors at 
different levels of influence, specific attention could be paid to incorporating factors that 
do justice to the social structures, i.e., the social network, that a child is embedded in, 
and the environmental structures, i.e., local and national policies, and the interplay of 
individual and evironmental factors.

With regards to the evaluation of interventions, there is a need for clarity. The 
evaluation of interventions is complicated, not only because of their generally complex 
design and implementation, but also because languages used to describe, for example, 
integrated approaches (Bagnall et al., 2019), or the built environment (Feng et al., 2010), 
are not well-defined, which complicates a comprehensive understanding of the research 
field. Future research would benefit from detailed definitions of obesity interventions 
such as integrated approaches and concepts as to facilitate the comparison of 
approaches and the categorization of differences and similarities between programs. 
Evaluation of interventions is furthermore complicated because people involved with 
program evaluation, such as program managers and epidemiologists, sometimes lack 
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the specific knowledge, skills, and opportunities, i.e., time and financial resources, to 
conduct program evaluations, which is especially true for complex interventions such 
as integrated approaches (van Koperen, Renders, et al., 2016). While implementation 
and evaluation are experienced as different processes by professionals such as program 
managers (van Koperen, Renders, et al., 2016), they are sides of the same coin, and 
ultimately, implementation cannot continue to exist without thorough evaluation.

Finally, the question of “what works” can now – a decade later – perhaps be 
answered as follows: certainly, more is known about intervention effectiveness than 
“not much”. Many interventions and approaches seem to have a small effect on BMI or 
overweight/obesity prevalence, however, not enough is known about why, how, and for 
whom interventions work. This is due to the absence of a concensus on how to evaluate 
certain complex interventions (Bagnall et al., 2019; Feng et al., 2010), and a lack of 
resources in terms of money and time experienced by those involved in intervention 
implementation en evaluation (van Koperen, Renders, et al., 2016). Future research 
should dedicate time, money, and energy towards elucidating the mechanisms that 
underlie effective obesity interventions, and should continue to incorporate factors at 
different levels of influence, as this thesis has consistently shown the relevance of these 
levels for childhood obesity.

6
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