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General introduction
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Chapter 1

Childhood obesity is a global problem (NCD Risk Factor Collaboration et al., 2017) that 
has been addressed by numerous interventions aiming to influence dietary, physical 
activity, or sedentary behaviors (Biddle et al., 2011; Kerr et al., 2019; Metcalf et al., 2012). 
Many of these interventions have been implemented in the contexts of schools (Birch & 
Ventura, 2009), or the family (Epstein et al., 2007), and target individual-level behaviors. 
However, it is important to recognize that childhood obesity is a complex problem that 
does not merely play on the individual level, given that the individual is not living in a 
vacuum, but is embedded in different environments. The interplay of these environments 
and their influence on the individual – the child specifically – is conceptualized in several 
frameworks that recognize that childhood obesity is the result of a complex set of factors 
and determinants (Davison & Birch, 2001; Huang et al., 2009; Ohri-Vachaspati et al., 
2015; Pereira et al., 2019). The foundation of some of these frameworks lies in the Social 
Ecological Model (Bronfenbrenner, 1979; McLeroy et al., 1988; Ohri-Vachaspati et al., 
2015), which argues that individual-level outcomes, such as weight or BMI, are not just 
influenced by individual-level characteristics such as diet and physical activity, but also 
by interactions with the broader environment, such as parental level of education, or 
proximity to fast food restaurants. The Social Ecological Model is often visualized as 
circles within circles within circles (Davison & Birch, 2001; Ohri-Vachaspati et al., 2015; 
Pereira et al., 2019), and each circle represents a level of influence.

When intervening to prevent or reduce obesity among young people, factors at 
these different levels of influence that are associated with childhood obesity should 
be addressed (Gortmaker et al., 2011). This thesis consists of four studies that discuss 
the effectiveness of obesity-related lifestyle interventions, and tests the association 
between several measures and factors, and youth’s BMI and overweight/obesity 
prevalence at various levels of influence (Figure 1.1). The first study (chapter 2) provides 
an overview of the effectiveness of obesity-related lifestyle interventions in the form 
of a meta-synthesis, or: a meta-analysis of meta-analyses. The second study (chapter 
3) attempts to investigate the association between weight and feeding behaviors of 
young children (aged up to 3 years old), and characteristics of mothers’ social network 
members that provide the mother with feeding-related advice and information. The 
third study (chapter 4) is an evaluation of the differences in overweight prevalence 
among Dutch primary school children living in JOGG and non-JOGG areas. JOGG, or 
Jongeren Op Gezond Gewicht (Youth At Healthy Weight) is the largest childhood obesity 
community approach in the Netherlands. Finally, the fourth study (chapter 5) tests 
whether there is an association between the quantity of state-level obesity-related 
legislation in the United States and adolescents BMI and overweight/obesity prevalence. 
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Together, these studies present an analysis of relevant actions and factors at different 
levels related to the prevention and reduction of childhood obesity, a public health issue 
that is regarded as one of the greatest of the 21st century.

Figure 1.1 Overview of the chapters and their relation to the levels of the Social Ecological Model 
(CDC, 2012; McLeroy et al., 1988).

Magnitude and pervasiveness of the problem
Since the 1980s, overweight rates among children and adolescents have tripled in the 
United States (Dietz, 2004), and approximately 18.5% of U.S. children and adolescents 
under the age of 19 are currently considered obese (CDC, 2019a). Childhood overweight 
and obesity rates in the Netherlands, too, have substantially increased since 1980. 
In 2009, there was a two-to-threefold increase in overweight among girls compared 
to overweight rates in 1980, and for boys, the overweight rates increased four to six 
times between 1980 and 2009 (Schönbeck et al., 2011). Figure 1.2 shows the average 
BMI trajectories of boys and girls aged 5-19 in the United States and the Netherlands 
between 1975 and 2016. While the difference in average BMI between the United States 
and the Netherlands is considerable, it is also clear that both countries show an increase 
in average BMI over the years. Similarly, rates of overweight prevalence have increased; 
in 1975 18.9% of U.S. boys and 18.9% of U.S. girls were overweight, compared to 
overweight rates of 44.2% for boys, and 39.4% for girls in 2016. In the Netherlands, 
overweight rates in 1975 were 8.3% and 10.1% for boys and girls respectively, compared 
to 25.6% and 23.9% in 2016. 

1
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Chapter 1

Figure 1.2 Mean BMI trajectories of girls (left) and boys (right) between 1970 and 2016 for the 
Netherlands and the United States.

The United States and the Netherlands are not the only countries where an increase in 
average BMI and prevalence of overweight/obesity can be observed; these trends are 
seen globally (NCD Risk Factor Collaboration et al., 2017). Between 1975 and 2016, the 
average BMI of children and adolescents in many parts of the world increased from 17.2 
for girls and 16.8 for boys, to 18.6 and 18.5 for girls and boys, respectively. However, 
differences between world regions are considerable: while average BMI barely changed 
in eastern Europe between 1975 and 2016, it increased by almost 4 points in BMI in 
Latin America, and Polynesia and Micronesia. Similar to average BMI, the prevalence 
of obesity among girls all over the world was eight times higher in 2016 than it was in 
1975, and more than eight times higher for boys in 2016 compared to 1975. Increases 
were smallest in high-income regions and largest in southern Africa (NCD Risk Factor 
Collaboration et al., 2017).

As the prevalence of overweight and obesity among children has increased over the 
years, so has the prevalence of physical and psychosocial outcomes associated with 
childhood obesity. Diseases that used to be predominantly prevalent in adults are now 
common in children with obesity. A prime example is type 2 diabetes mellitus. Up to the 
early 1990s, only 1-2% of people in the United States diagnosed with type 2 diabetes 
used to be children, but since then, the rate has climbed up to 45% (American Diabetes 
Association, 2000). A review of worldwide prevalence of type 2 diabetes among children 
and adolescents showed that it is not just an American problem – prevalence rates 
increased in many countries in Europe, the East/Middle East, South America, and the 
Asian-Pacific region (Pinhas-Hamiel & Zeitler, 2005). Furthermore, children who are 
overweight or obese are likely to remain overweight/obese as adolescents and as adults 
(Burke et al., 2001; Nadeau et al., 2011), and the adverse consequences children have 
to deal with during childhood persist well into adolescence and adulthood (Bray, 2004; 
Dietz, 1998; Pi-Sunyer, 2002). The list of diseases, syndromes, and other outcomes 
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that childhood obesity has been associated with seems endless and includes, but is 
not limited to, orthopedic abnormalities (Must & Strauss, 1999; Reilly et al., 2003), 
neurological symptoms (Kumar & Kelly, 2017; Must & Strauss, 1999), asthma (Kumar 
& Kelly, 2017; Must & Strauss, 1999), sleep disorders (Kumar & Kelly, 2017; Must & 
Strauss, 1999), gallstones (Must & Strauss, 1999), insulin resistance (Kumar & Kelly, 
2017; Must & Strauss, 1999; Reilly et al., 2003), nonalcoholic fatty liver disease (Kumar 
& Kelly, 2017), low self-esteem (Rankin et al., 2016; Strauss, 2000), high vulnerability 
to high-risk behaviors such as smoking and alcohol consumption (Farhat, 2015), 
stigmatization (Cramer & Steinwert, 1998; Crandall, 1995; Latner & Stunkard, 2003; 
Lowes & Tiggemann, 2003; Neumark-Sztainer et al., 2002; Richardson et al., 1961; 
Tang-Péronard & Heitmann, 2008), and depression (Quek et al., 2017; Sutaria et al., 
2019). In adults, obesity is additionally associated with higher likelihood of developing 
an eating disorder (Cena et al., 2017), lower income (Sargent & Blanchflower, 1994), 
and early death (Abdelaal et al., 2017; Hoffmans et al., 1988; Hruby et al., 2016; Hu et 
al., 2004; Katzmarzyk & Ardern, 2004; Manson et al., 1995).

Given the many adverse consequences of (childhood) overweight and obesity, it is 
reassuring to see that the rising numbers in average BMI have plateaued, at least in the 
Netherlands and the United States (Figure 1.2). These plateauing numbers are observed 
in other countries too, although these were mostly high-income countries (Lissner et al., 
2010; Olds et al., 2011; Wabitsch et al., 2014). In contrast, average BMI in developing 
countries continues to rise (de Onis et al., 2010; NCD Risk Factor Collaboration et al., 
2017). A possible explanation for the plateauing of average BMI in developed countries 
could be that years of programs and interventions aiming to prevent and reduce obesity 
are now paying off (Olds et al., 2011), which is supported by some evidence that between 
2001-2010, daily physical activity and consumption of fruits and vegetables increased 
in children, while sedentary behavior and consumption of sugar-sweetened beverages 
decreased (Wabitsch et al., 2014). Nevertheless, childhood overweight and obesity 
rates are still high and, perhaps more importantly, do not appear to decrease noticeably. 
Intervening is thus still of the utmost importance to avoid that more children become 
overweight or obese and reduce the number of already overweight and obese children.

Risk factors for developing childhood obesity
Some children are at greater risk for becoming overweight than others, and 
understanding which characteristics increase a child’s vulnerability might potentially 
help in preventing and reducing childhood obesity. That is, if intervention developers 
can target these characteristics, the risk for developing obesity might decrease. The 

1
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interplay of these characteristics and their influence on the child is conceptualized in 
several frameworks that recognize that childhood obesity is the result of a complex set 
of factors and determinants (Davison & Birch, 2001; Huang et al., 2009; Ohri-Vachaspati 
et al., 2015; Pereira et al., 2019). The Social Ecological Model forms the foundation 
of some of these frameworks, which, in its turn, is based on the Ecological Systems 
Theory of Bronfenbrenner (Bronfenbrenner, 1979). The Centers for Disease Control and 
Prevention (CDC) grouped childhood obesity determinants into five levels (CDC, 2012) 
that correspond to the levels of the Social Ecological Model (McLeroy et al., 1988): 1) 
the individual level, which includes the knowledge, attitudes, beliefs and behaviors 
that characterize an individual; 2) the interpersonal level, which includes the social 
environment of the individual, and is formed by formal and informal networks; 3) the 
institutional level, which includes factors that influence organizational behavior in the 
private and public life, such as schools, churches, or local businesses (Gregson et al., 
2001); 4) the community level, which includes formal and informal norms and standards 
that exist within social networks of individuals, groups, and organizations; 5) the policy 
level, which includes policies and laws at all levels, e.g., municipal, federal, national, 
that regulate behavior.

Several factors at these different levels have been associated with increased risk of 
developing obesity. At the individual-level, risk factors act in infancy, such as high birth 
weight, high infant weight gain, and the introduction of solid foods before the age of 4 
months (Woo Baidal et al., 2016). In slightly older children, the consumption of sugar-
sweetened beverages and fruit juices has been associated with increased likelihood of 
developing childhood obesity (Dubois et al., 2007; Pan et al., 2014; Sonneville et al., 
2015). A study showed that drinking sugar-sweetened beverages between meals from 
age 2.5 to 4.5 more than doubled the odds of being overweight at age 4.5 (Dubois et 
al., 2007). At the interpersonal level, risk factors such as parental overweight/obesity 
and low SES have repeatedly been found to predict childhood obesity (Danielzik et al., 
2004; Padez et al., 2005; Strauss & Knight, 1999). A longitudinal study following children 
for a 6-year period between ages 0-8, showed that children of mothers with overweight 
or obesity were at increased risk of developing obesity over the course of the 6-year 
period, and children of parents with unskilled work and lower household income were 
also significantly more likely to develop obesity (Strauss & Knight, 1999). Risk factors at 
the community-level, institutional-level, and policy-level have been identified as well, 
although research on this level is not as expansive (Pereira et al., 2019). Risk factors 
at these levels can pertain to the built environment that surrounds the child, such that 
children living in neighborhoods with no access to sidewalks, parks, and recreation 
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centers were 20-45% more likely to have overweight or obesity (Singh et al., 2010). 
Furthermore, research showed, for example, that stronger nutrition-related laws – 
laws that contained specific and required standards as opposed to laws that contained 
no specific guidelines or provided recommendations instead of requirements – were 
associated with reduced odds of obesity (Palakshappa et al., 2016).

Current approaches
These different risk factors for developing childhood obesity have been addressed 
by many interventions. Already during infancy, children and their families who have 
been identified to be at increased risk for developing childhood obesity are targeted. 
Interventions focus, for example, on providing individual counseling to mothers of infants 
on physical activity and diet in combination with exercise sessions (Mustila et al., 2012), 
or on providing counseling to the entire family (Hakanen et al., 2006). Other interventions 
promote breastfeeding through educating pregnant women on the benefits (Oliveira et 
al., 2017), or provide at-home lactation counseling to assist with breastfeeding (Albernaz 
et al., 2003).

For older, school-attending children, interventions are often carried out in the 
context of the school (Brown et al., 2016; Guerra et al., 2016; Kanekar & Sharma, 2009) 
and frequently include health literacy components, and physical exercise lessons to 
address health-related behaviors. Some of these interventions require the involvement 
of parents, sometimes in the form of homework assignments that need to be completed 
together with parents, or instructional meetings for parents to inform them about the 
importance of healthy physical activity and diet, or the distribution of healthy recipes 
to families (Brown et al., 2016). Other school-based interventions include components 
such as modifications to the canteen food and vending machines to improve children’s 
diets, or organizing a sports competition or a local food market (Brown et al., 2016). 
Interventions that address the broader environment of the child come in the form of 
community interventions, such as JUMP-in, a school-based community intervention 
carried out in Amsterdam, which requires the involvement of primary schools, sports 
clubs, and youth health care (de Meij et al., 2011). JUMP-in focuses specifically on 
socially and economically deprived areas in Amsterdam. Other interventions that 
address community-level factors provide, for example, access to school playgrounds 
after school hours (Cauchi et al., 2016), or improve sidewalks, bike paths, and street 
crossings to encourage children to walk or cycle to school (McDonald et al., 2014). These 
interventions are sometimes prompted by legislation. Over the years, there has been 
an increase in the number of obesity-related laws (Boehmer et al., 2007; Eyler et al., 

1
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2012; Lankford et al., 2013). These laws govern, for example, the distribution of funds 
to initiatives that aim to combat childhood obesity, or the enactment of laws that ban 
the advertisement of candy and sugar-sweetened beverages on television channels 
that target children. Another prime example of government-level intervening is the 
installment of a so-called “sugar tax”: a tax on sugar-containing products, most often 
sugar-sweetened beverages. Mexico was the first country to adopt such a tax in 2014 
(Colchero et al., 2016), and since, several countries have followed (Jones, 2016). Despite 
the fact that many interventions are evidence-based and seek to address risk factors 
that were identified in earlier research, there is no guarantee for the effectiveness of 
these interventions.

Effectiveness of current approaches
In 2009, a review on the prevention of childhood overweight and obesity was published 
in which the authors asked what works to prevent childhood overweight/obesity, and 
concluded that “not much” seemed to work (Birch & Ventura, 2009). At that time, most 
obesity interventions were conducted in schools, and evaluations of these interventions 
were inconclusive with respect to their impact on obesity-related outcomes (Brown & 
Summerbell, 2009; Gonzalez-Suarez et al., 2009; Kanekar & Sharma, 2009; Katz et al., 
2008; Kropski et al., 2008; Sharma, 2006; Shaya et al., 2008). Several interventions 
showed statistically significant reductions in weight (Gonzalez-Suarez et al., 2009; Katz 
et al., 2008; Sharma, 2006), but results are ambiguous (Kanekar & Sharma, 2009; Shaya 
et al., 2008). Some studies concluded that multi-component interventions, e.g., targeting 
physical activity and diet, were more effective than single-component interventions, 
e.g., targeting physical activity or diet (Gonzalez-Suarez et al., 2009; Katz et al., 2008), 
however, others concluded that single-component and multi-component interventions 
were equally effective (Sharma, 2006; Shaya et al., 2008).

While it is meaningful to conduct obesity interventions at schools as this is a place 
where children spend much of their time and a context where children consume food 
and engage in exercise, focusing on the school environment also has disadvantages. 
Firstly, these interventions do not reach children who are not yet of school age, which 
was shown to be a critical period in the development of childhood obesity (Blake-Lamb 
et al., 2016; Woo Baidal et al., 2016). Secondly, focusing on the school environment as 
the main context for childhood obesity interventions overlooks the demonstrably large 
role the home, family, and community environment play in the development of childhood 
obesity. Several risk factors for developing childhood obesity have been discussed in this 
chapter, some of which were related to parental, family, or community characteristics. 

151137_Kobes,Annita_BNW-def.indd   16151137_Kobes,Annita_BNW-def.indd   16 28-04-2021   09:4728-04-2021   09:47



17

General introduction

Interventions that addressed these risk factors, were often carried out in the context 
of the family and the home. Some of these were found to be effective in preventing or 
reducing childhood obesity (Epstein et al., 2007; Knowlden & Sharma, 2012), but results 
were ambiguous (Showell et al., 2013). In general, interventions that include parents as 
key participants in the interventions appear to be more effective than interventions that 
require less parental involvement (Golley et al., 2011). Additionally, some interventions 
target entire communities, and often incorporate multiple intervention components, 
e.g., physical activity and diet, and multiple intervention contexts, e.g., school, home, 
and child care environments (Bleich et al., 2013). For example, a Dutch community 
intervention focused on increasing physical activity among 6-12-year-old children, but 
also offered structural and easily accessible sports activities at schools, at local sports 
clubs, and additionally provided parents with workbooks containing physical activity 
exercises (de Meij et al., 2011). Similar to other types of interventions, the evidence 
for the effectiveness of community interventions is inconclusive (Bleich et al., 2013; 
Bourdeaudhuij et al., 2015; Gómez et al., 2018).

Integrated approaches are another example of childhood obesity intervening, and 
form a holistic approach towards childhood obesity prevention and reduction, meaning 
that these approaches acknowledge and address the complex set of risk-factors that 
constitute someone’s likeliness of developing overweight/obesity (Gortmaker et al., 
2011). Integrated approaches recognize the importance of the entire context: a child 
does not live in a vacuum, but is surrounded by family members who have a healthy or 
unhealthy weight, attends a school that actively promotes drinking water or not, and goes 
to sports clubs where either grilled cheese sandwiches or salads are on the menu. What is 
more, children go grocery shopping with their family in a community where supermarkets 
may or may not have fresh fruits and vegetables on display, live in municipalities or states 
that did or did not ban candy advertisements from television channels for children, and 
may or may not live in a country that imposes a tax on sugar-sweetened beverages. 
Integrated approaches thus include the involvement of stakeholders at different levels, 
such as national and local politicians, industries involved in foods and drinks, media 
outlets, academic institutes, health care professionals, schools, sports clubs, and local 
supermarkets (Gortmaker et al., 2011). Integrated approaches are promising (Cooklin 
et al., 2017; Gortmaker et al., 2011; Specchia et al., 2018; Wolfenden et al., 2014), 
although their evaluation is often complicated by the shortage of data on outcomes and 
process monitoring (Mantziki et al., 2018).

1
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THIS THESIS

The chapters in this thesis reflect the Social Ecological Model’s levels of influence. By 
evaluating interventions, approaches and influences on multiple levels with respect 
to their impact on and association with childhood obesity, I intend to provide insight 
in the state of affairs regarding the effectiveness of interventions that aim to prevent 
and reduce overweight and obesity among children and adolescents. Specifically, I 
focus on areas and interventions that have gained interest over recent years since focus 
has shifted away from interventions that focus explicitly on the child without taking its 
context into account.

Chapter 2: Synthesis of existing evidence
The growing body of research on weight-related interventions for youth to prevent and 
reduce obesity has been summarized by several meta-analyses aiming to provide an 
overview of the effectiveness of lifestyle interventions. Yet, the number of meta-analyses 
is expanding so quickly and results are inconclusive, making a comprehensive overview 
of the existing literature difficult. Therefore, I conducted a meta-synthesis in which I 
quantitatively summarized the effect sizes of published meta-analyses into an overall 
effect size.

Chapter 3: Interpersonal level
Obesity interventions during the first 1,000 days form a crucial part of the entirety of 
obesity prevention interventions, and often target individual-level behaviors of parents 
and infants. However, it is important to recognize that families are embedded in social 
networks that influence their behaviors. Given the influence of social networks on 
people’s weight and health-related behaviors, it is plausible that these networks also 
indirectly affect the weight and related behaviors of people’s offspring, already at a very 
young age. In this chapter, I investigate the association between characteristics of the 
maternal social network and infant outcomes, by making use of data that is collected 
among women living in Los Angeles and their infants.

Chapter 4: Community level
Integrated approaches target childhood obesity across multiple settings, levels and 
angles. The largest integrated approach in the Netherlands is Jongeren Op Gezond 
Gewicht, or JOGG. In 2018, JOGG reached over one million children in the Netherlands 
and was implemented in 40% of all Dutch municipalities. I explored how JOGG might 
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reduce overweight among children by using data that are structurally collected among 
Dutch children in the context of school-based health check-ups.

Chapter 5: Policy level
Only a few interventions are executed at policy-level, despite the fact that interventions 
at this level indirectly affect individuals (Pereira et al., 2019). These interventions are 
especially promising as they require minimal individual effort while at the same time 
reach large groups of people. By installing obesity-related legislation, U.S. states aimed 
to alter the environment, for example by limiting the density of fast-food restaurants, or 
by improving sidewalks to increase physical activity. I examined associations between 
active obesity-related legislation in U.S. states and adolescents’ BMI z-score by 
employing anthropometric data obtained in 2017 from the Youth Risk Behavior Survey 
(YRBS) and publicly available data on the totality of obesity-related legislation in the 
United States.

METHODOLOGICAL NOTES

Given that many results in this thesis are based on BMI or overweight/obesity 
prevalence, I would like to spend a few words on how BMI is calculated, or when a 
child is considered to have overweight or obesity. Furthermore, in chapters 3-5 I make 
use of three different data sets. Within the chapters, I describe the data sets to some 
extent, but more information is provided in this methodological note.

The World Health Organization defines overweight and obesity as abnormal or 
excessive weight gain that may negatively affect health (World Health Organization, 
2020). Overweight and obesity are most often expressed in Body Mass Index (BMI). 
BMI is calculated as an individual’s squared height in meters divided by its weight in 
kilograms, and cut-off scores inform as to whether someone is classified as underweight, 
healthy weight, overweight or obese. Generally, cut-off scores for people over the age 
of 18 for these classes are: BMI <18 for underweight, BMI 18-25 for healthy weight, 
BMI >25 for overweight, and BMI >30 for obesity. From these cut-off scores, it is clear 
that obesity constitutes a more severe form of overweight, and distinguishing the two is 
relevant, because obesity more often results in adverse consequences than overweight.

Importantly, for individuals ≤18 years of age, BMI is not an appropriate measure. A 
19-year-old woman who is 170 cm tall and weighs 65 kg has exactly the same BMI as 
a 30-year-old woman who is 170 cm tall and weighs 65 kg, because the same cut-off 

1
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scores for categorizing overweight and obesity would be applied. This is not the case 
for children and adolescents. An 11-year-old girl and an 8-year-old girl could both have 
a height of 130 cm and a weight of 35 kg, however, one of them would be considered 
obese, while the other would be considered to have a healthy weight, which is the 
result of applying age-specific cut-off scores (Wang & Chen, 2012). Standardized BMI 
scores, or: BMI z-scores, are used to classify children’s weight status according to the 
categories used for adults: underweight, healthy weight, overweight and obesity. Using 
an appropriate growth reference, such as references based on national data, children 
are assigned z-scores that correspond to the following classification: z-score ≤1.64 for 
underweight, z-score -1.64 to 1.04 for healthy weight, z-score >1.04 for overweight, and 
z-score >1.64 for obesity (Barlow, 2007). For children too, having obesity generally has 
worse consequences than having overweight. Age-specific scores to express children’s 
and adolescent’s weight status is used throughout this thesis.

Chapter 3: Healthy Habits intervention
The data used in chapter 3 are baseline data that are part of a larger clinical trial 
in Antelope Valley, CA. The trial builds on the strengths of the existing, nationwide 
Home Visitation Programs (HVP), which serve at-risk, low-income, ethnically diverse 
mothers and their infants, by adding an obesity prevention component to weekly, in-
home services.

Mothers who are receiving home visiting services from the HVP partner in Antelope 
Valley, and whose children are 

≥ 2 months old, were invited to participate in the study. To be eligible, mothers are 
required to meet a number of risk criteria such as low income and housing instability. 
Exclusion criteria are: having current psychopathology or developmental disabilities, 
and using medication or having conditions that can influence mobility activity levels. 
Baseline assessments including anthropometric data of mother and child, maternal 
and child diet and physical activity, and surveys concerning the maternal social network 
are conducted, and repeated after six months of services. Home visitors are randomly 
assigned to deliver the intervention, i.e., standard HVP care + obesity prevention 
component, or the control program, i.e., the standard HVP care (de la Haye et al., 2019). 
Home visitors receive a two-day training by the primary investigators. The standard care 
consists of a program that begins prenatally and continues until children are 2-5 years 
old, depending on the HVP model that is applied. Home visitors are matched to mothers 
and their children based on ethnicity and language preferences (Spanish/English) to 
provide culturally sensitive care. The content of the standard care program consists of 
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modules focusing on strengthening parent/child-relationships and family functioning, 
promoting positive child development, and linkage to community resources such as 
medical providers, financial/housing assistance, child care, substance use treatment, 
and community programs.

The intervention arm consisted of the standard HVP program and an additional 
obesity prevention component. This component incorporates a didactic approach and 
a social-experiential approach to stimulate healthier dietary and physical activity habits. 
Home visitors that implement the program are trained to gradually deliver the curriculum 
content during home visits. For the didactic approach, home visitors set nutrition- and 
physical activity-related goals that fit the families’ local environment, schedule, and 
preferences. These goals pertain to the increase of vegetable and fruit intake, limiting 
the consumption of high-saturated fat, sugar-sweetened beverages and juice, and 
learning healthy portion sizes. Furthermore, the obesity prevention component promotes 
sustained breastfeeding for the first two years and gradual integration of complementary 
feeding. Physical activity goals pertain to daily planned activities such as “tummy time”, 
avoiding being sedentary for more than 60 minutes at a time, and limiting screen time. 
Parents are taught to make physical activity and play a daily habit by exploiting lifestyle 
activities such as taking the stairs, or walking to a shop. For the social-experiential 
approach, mothers and children engage in regular activities for groups of participating 
mothers to foster relationships that provide social support and activate sustainable healthy 
behaviors. This approach emphasizes the importance of social network influences, and 
consists of activities such as cooking classes and walking clubs.

Chapter 4: JOGG
Analyses in chapter 5 are conducted with data of primary school children. Data are 
collected during periodical school-based health check-ups. One of these health check-
ups takes place in year seven of primary education, when children are usually 9-11 
years old. A school nurse measures – among other health indicators – children’s height 
and weight. Data are stored at local public health service centers (GGDs). Between 
2013 and 2018, GGDs shared these data with the Dutch Center for Youth Health (NCJ), 
however, not all GGDs in the Netherlands shared their data and not all shared their data 
consistently throughout the period between 2013-2018. While the NCJ does store data 
on the level of the 4-digit postcode of the child’s home address, i.e., comparable to the 
census tract level in the United States, these data were not provided. Given that the NCJ 
dictates a minimum number of observations per cell of N = 37 to ensure anonymity, i.e., 
at least 37 children per 4-digit postcode, providing the 4-digit postcode to us would 

1
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likely have resulted in a significant loss of data, as data of fewer than 37 children were 
available for a considerable number of postcodes. Therefore, data were not grouped at 
the level of the 4-digit postcode, but at the level of the JOGG cohort, and I visualized the 
trend in overweight prevalence per JOGG cohort, i.e., areas implementing JOGG since 
2013, since 2014, since 2015, since 2016, since 2017, and since 2018.

However, neither the NCJ, nor the GGD record whether children live in JOGG or 
non-JOGG areas. To acquire this information, I contacted JOGG managers of 143 
municipalities in the Netherlands and asked whether they implemented JOGG in 
the entire municipality, or focused on specific neighborhoods. I registered in which 
neighborhoods JOGG was implemented between 2013-2018 at the level of the 4-digit 
postcode for all 4-digit postcodes in the Netherlands. This file was sent to the NCJ, 
where it was merged with their file on children’s anthropometric data. Finally, a file 
was provided in which the anthropometric data was merged with the JOGG data based 
on the 4-digit postcode that both original files contained, however, without the 4-digit 
postcode itself.

Chapter 5: Legislation
Analyses in chapter 5 are conducted with data from the Youth Risk Behavior Survey 
(YRBS). The YRBS is conducted biannually, and seeks to gain insight in health-related 
behaviors of youth. Data are obtained from multiple sources, including a national school-
based survey, state-level school-based surveys, and large urban school district surveys. 
The first YRBS was carried out in 1991, to address the need for data on the health-risk 
behaviors among youth and young adults (CDC et al., 2013). It administers six categories 
of health-risk behaviors: 1) behaviors that contribute to unintentional injuries and 
violence; 2) sexual behaviors that contribute to HIV infection, other STDs and unintended 
pregnancy; 3) tobacco use; 4) alcohol and other drug use; 5) unhealthy dietary behaviors; 
and 6) physical activity. The YRBS was intended to enable public health professionals, 
educators, policy makers, and researchers to describe the prevalence of health-risk 
behaviors among youth, to assess trends, and to evaluate and improve health-related 
policies and programs. The YRBS is conducted among U.S. high school students in grade 
9-12 (ages 14-18), and is carried out between February-May of each odd-numbered 
year. Surveys are self-administered, and students fill in computer-scannable answer 
sheets. Each survey is supposed to reflect the health-risks and issues relevant at that 
time. Therefore, in 1999, 16 new questions were added to the survey, among which 
were two questions assessing self-reported height and weight, to reflect the growing 
concerns regarding (childhood) obesity.
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Each state or school district employs a two-stage cluster sample design to produce 
a representative sample of students. All states, except for Ohio and South Dakota in 
2011, include public schools. In the first sampling stage, schools are selected with 
a probability relative to the number of students that attend the school. In the second 
sampling stage, complete classes of a required subject or a required period are selected 
randomly. All students in sampled classes are eligible to participate. Next, schools that 
have an overall response rate of ≥60% are weighted according to grade, sex, and race/
ethnicity to ensure representative samples for each jurisdiction. Surveys that do not 
have a response rate of ≥60% are not weighted, and not made publicly available.

1

151137_Kobes,Annita_BNW-def.indd   23151137_Kobes,Annita_BNW-def.indd   23 28-04-2021   09:4728-04-2021   09:47



151137_Kobes,Annita_BNW-def.indd   24151137_Kobes,Annita_BNW-def.indd   24 28-04-2021   09:4728-04-2021   09:47


	Chapter 1



