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 1
Introduction

The World Health Organization defines overweight and obesity as “abnormal or excessive 

fat accumulation that may impair health”.1 Worldwide, about one in ten children at the age 

of 5 to 17 years have overweight (obesity included).2 In the last decades there has been a 

dramatic increase in the prevalence of childhood overweight and obesity in many countries.2, 

3 This increase over a relatively short period of time and within a relatively stable population 

indicates that genetic factors can not be the primary reason for the increase.2 The funda-

mental cause of overweight and obesity is an imbalance between energy intake and energy 

expenditure,1, 4 and the increase in prevalence has been ascribed to changes in society that 

increase the energy intake and decrease the physical activity of the population.1, 2 An environ-

ment with factors that facilitate the development of overweight and obesity is also referred 

to as an obesogenic environment.2 Children with overweight are at risk of developing obe-

sity, and childhood obesity is associated with an increased risk of health problems already 

during childhood (e.g. cardiovascular risk factors, type 2 diabetes, asthma and psychosocial 

problems).1, 2, 4, 5 However, the greatest health problems will be seen in next generations as 

overweight and obesity track from childhood into adulthood quite strong.2, 5-7 Childhood 

overweight and obesity have been associated with higher morbidity and mortality later in 

life.1, 8 Further, once childhood obesity is established, it is difficult to reverse.9 Childhood over-

weight and obesity are therefore a major burden on health care, and prevention of childhood 

overweight and obesity is an international public health priority.10 In the Netherlands, the 

prevention of overweight in children appeared as a priority on the political and public health 

agenda at the beginning of this century. As a result, the overweight prevention protocol for 

use in the setting of youth healthcare was developed in 2005.11  

This thesis reports on a number of studies examining overweight assessment and risk factors 

for overweight in young children. These studies are embedded in the ‘Be active, eat right’ 

study. The ‘Be active, eat right’ study was initiated to implement the overweight prevention 

protocol in the youth healthcare setting, and to assess its effects on the prevalence of over-

weight and health behavior of children. A cluster randomized controlled trial was initiated 

with a follow-up period of 2 years. Data was collected during the 2007-2008 school year 

among 5-year-old children. The same children were also measured 1 year later (2008-2009) 

and after 2 years (2009-2010) when the children were 7 years old. Interventions for overweight 

prevention should start preferably early in life. Children were included at the age of 5 years, 

because at this age all children and parents in the Netherlands are invited for a regular well-

child visit by youth healthcare professionals of municipal health services. The studies in this 

thesis are based on the data of the ‘Be active, eat right’ study collected at baseline, when the 

children were at the age of 5 years. 
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The overweight prevention protocol has now been evaluated and the effects have been 

reported; limited effects on health behavior and BMI of the children were found.12, 13 The 

overall aim of this thesis is to provide new insights into overweight assessment and risk fac-

tors for overweight in young children. These new insights might lead to adjustments of the 

overweight prevention protocol that in turn might lead to more success in the prevention of 

childhood overweight and obesity. In this general introduction, childhood overweight in the 

Netherlands and the development of the overweight prevention protocol are described. The 

aims and the outline of this thesis are described at the end of this chapter.

Prevalence rates in the Netherlands and development of the 
overweight prevention protocol 

In the Netherlands, the prevalence rates of overweight and obesity among children more 

than doubled since 1980 (see Figure 1.1). Of all Dutch boys aged 2-21 years, 13.3% had over-

weight and 1.8% had obesity in 2009. Among girls the prevalence of overweight and obesity 

is higher; of all Dutch girls aged 2-21 years 14.9% had overweight and 2.2% had obesity in 

2009. Among 5-year-old boys the prevalence of overweight and obesity was 5.2% and 0.3% 

in 1980. In 2009, these rates were 12.8% and 2.0%. Among 5-year-old girls the prevalence 

of overweight and obesity was 8.6% and 0.8% in 1980; in 2009 these rates were 18.1% and 

3.3%. It has been indicated that the rise in prevalence rates has now slowed down or even 

plateaued.14 

In the Netherlands, all children are monitored at set ages during well-child visits by youth 

healthcare professionals of municipal health services. This nationwide monitoring program 

is free of charge, and the attendance rate for the well-child visits is 95%. During the regular 

check-ups, youth healthcare professionals measure height and weight of each child.16, 17 

Over the years, youth healthcare professionals observed the increasing number of children 

with overweight and obesity. There was a need for a uniform method to detect childhood 

overweight and obesity. This led to the development of an overweight detection protocol for 

children in 2004. According to this protocol, youth healthcare professionals assess a child’s 

weight status based on the child’s body mass index and complement this with their clinical 

judgment taking into account the child’s stature, ethnicity, and body-fat distribution.16   

Subsequently, when a child has overweight, the child and parents should be offered an 

intervention to prevent further development of overweight and obesity. The nationwide 

monitoring program has a high attendance rate and therefore serves as a unique setting to 

monitor children’s growth, development, and behavior, and this creates excellent opportuni-

ties for prevention of childhood overweight and obesity. No evidence-based interventions 
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these major cities. No increasing trend was observed in the

prevalence of overweight in Dutch boys in The Hague between

1999 and 2007 and a decrease in prevalence was found among

Dutch girls [32]. Many present day prevention strategies in the

Netherlands aim at populations in the major cities and this

stabilization may be the effect of these programs. We wish to add

that our data do not allow any conclusions about these

programmes’ effectiveness. In addition, it should be noted that

the overweight prevalence in 1997 was much higher in the major

cities than in the rest of the country and that the stabilization

caused the major cities to blend in with the other regions regarding

overweight prevalence. Nevertheless, these may be the first signs

that the overweight prevalence begins to level off among those at

highest risk.

Figure 2. Prevalence of overweight and obesity in Dutch boys and girls according to international cut-off values [16].
doi:10.1371/journal.pone.0027608.g002

Childhood Overweight in the Netherlands: 1980–2009

PLoS ONE | www.plosone.org 6 November 2011 | Volume 6 | Issue 11 | e27608

Figure 1.1 Prevalence of overweight (including obesity) and obesity in Dutch boys and girls according to age (TNO, 2011)14 based on the age-
specific and sex-specific cut-off points for the body mass index, presented by the International Obesity Task Force15
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to prevent childhood overweight and obesity were present for this setting. However, doing 

nothing and wait for an intervention which was proven to be effective was not an option 

according to the Dutch Ministry of Health: it was time to act. Therefore a theory and practice-

based childhood overweight prevention protocol was developed in 2005 for use during the 

well-child visits.11 

To develop the overweight prevention protocol, the following activities were employed: 1) a 

literature search to assess promising elements to prevent childhood overweight and obesity, 

2) consultation of experts in the field of overweight and child health, 3) an expert meeting 

among youth healthcare professionals aimed at making the protocol applicable within 

daily practice and creating commitment among the youth health professionals, and finally 

4) a pilot study. Based on the scientific literature, the following 5 promising elements for the 

prevention of childhood overweight were found: 1) stimulating breastfeeding, 2) stimulating 

to have breakfast regularly, 3) reducing the intake of sweet beverages, 4) stimulating physical 

activity (especially playing outside), and 5) reducing watching TV and using (game) comput-

ers.11, 17 In the pilot study, the protocol was further developed into an intervention following 

the method of Intervention Mapping.18 According to this method, the intervention was de-

veloped based on theories and models of behavioral change (i.e. the ASE model, a theoretical 

model of exercise habit formation, the Precaution Adoption Process Model, the Elaboration 

Likelihood Model, the stages of change model, and motivational interviewing techniques) 

and systematic health behavior intervention planning.18 In the pilot study the feasibility and 

acceptability of the overweight prevention protocol were established, but no conclusions 

about the effectiveness of the protocol could be made. The overweight prevention protocol 

is theory and practice-based, and is meant to ‘bridge the gap’ until an evidence-based proto-

col is available for the youth healthcare setting. To obtain evidence about the effectiveness 

of the overweight prevention protocol, a study was needed to implement the protocol in the 

youth healthcare setting and to assess its effects. 

Aims and outline of this thesis

The overall aim of this thesis is to provide new insights into overweight assessment and risk 

factors for overweight in young children, which might improve the prevention of childhood 

overweight and obesity. The aims of this thesis are:

1.	 To develop a study to implement and evaluate the overweight prevention protocol. 

(Chapter 2) 

2.	 To investigate the agreement between the body mass index and measures of waist cir-

cumference in the identification of overweight among 5-year-old children. (Chapter 3)
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3.	 To investigate the associations between socioeconomic status, ethnic background, and 

overweight among 5-year-old children. (Chapter 4 and 5)

4.	 To investigate the associations between lifestyle-related behaviors and overweight 

among 5-year-old children. (Chapter 6)

5.	 To investigate the associations between parenting style, the home environment, and 

screen time of 5-year-old children. (Chapter 7)

The next chapter of this thesis, chapter 2, describes the development and the design of the 

‘Be active, eat right’ study, in which the overweight prevention protocol was implemented 

and that aimed to assess the effects of this intervention on the prevalence of overweight and 

health behavior of children. This corresponds with step 5 and step 6 of the model for Planned 

Health Education and Promotion as shown in Figure 1.2.19

After development (step 4, which is not part of this thesis as the overweight prevention 

protocol was already developed) and implementation (step 5) of an intervention, the inter-

vention should be evaluated continuously and should be adjusted, refined, and improved 

to increase its quality.20 To achieve this, each step described in the model for Planned Health 

Education and Promotion (Figure 1.2) can be followed. 

Chapter 3 of this thesis focuses on the identification of overweight among 5-year-old chil-

dren, and describes the agreement between the body mass index and measures of the waist 

circumference in identifying overweight (step 1). Chapter 4, 5, and 6 further increase the exist-

ing knowledge about subgroups in the population that are at increased risk for childhood 

overweight, and risk behaviors for childhood overweight (step 2); chapter 4 and 5 describe 

differences in overweight (including obesity) among subgroups of 5-year-old children 

Step 1: Analysis of health

Step 2: Analysis of behaviour and environmental risk 
factors

Step 5: Intervention implementation

Step 3: Analysis of determinants of risk behaviours

Step 4: Intervention developmentSt
ep

 6
: E

va
lu

at
io

n

Figure 1.2 A model for Planned Health Education and Promotion (based on Brug J. et al, 2005)19
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with mothers with different educational levels (as an indicator of socio-economic status) 

and subgroups of 5-year-old children with different ethnic background, and the influence 

of (socio)demographic and lifestyle-related characteristics on these differences. Chapter 

6 describes the associations between the four lifestyle-related behaviors having breakfast, 

drinking sweet beverages, playing outside (as an indicator of physical activity), watching TV, 

and overweight (including obesity) among 5-year-olds. Chapter 7 describes the associations 

between parenting style and the social and physical home environment on watching TV and 

using (game) computers among 5-year-old children (step 3). In the final chapter of this thesis, 

chapter 8, an overall discussion is presented with recommendations for future research and 

for the practice setting. Table 1.1 provides an overview of the studies presented in this thesis.

Table 1.1 Overview of the studies presented in this thesis

Chapter Population for analyses Determinants Outcome
Corresponding step 
Figure 1.2

2 Development and design of the ‘Be active, eat right’ study Step 5 + Step 6

3 n=7703 - Child’s body mass index
- Child’s waist circumference
- Child’s waist-height ratio

Child’s weight status Step 1

4 n=5582 - Maternal educational level Child’s weight status Step 2

5 n=7801 - Child’s ethnic background Child’s weight status Step 2

6 n=7505 - Child’s lifestyle-related behaviors 
(having breakfast, drinking sweet 
beverages, playing outside, 
watching TV)

Child’s weight status Step 2

7 n=3067 - Parenting style, social and 
physical home environment 

Child’s screen time 
(watching TV and using 
(game) computers)

Step 3
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Abstract 

Background

The prevalence of overweight and obesity in children has at least doubled in the past 25 

years with a major impact on health. In 2005 a prevention protocol was developed applicable 

within Youth Health Care. This study aims to assess the effects of this protocol on prevalence 

of overweight and health behavior among children. 

Methods and design

A cluster randomized controlled trial is conducted among 5-year-old children included by 

44 Youth Health Care teams randomized within 9 Municipal Health Services. The teams are 

randomly allocated to the intervention or control group. The teams measure the weight and 

height of all children. When a child in the intervention group is detected with overweight 

according to the international age and gender specific cut-off points of BMI, the prevention 

protocol is applied. According to this protocol parents of overweight children are invited for 

up to three counseling sessions during which they receive personal advice about a healthy 

lifestyle, and are motivated for and assisted in behavioral change. 

The primary outcome measures are Body Mass Index and waist circumference of the children. 

Parents will complete questionnaires to assess secondary outcome measures: levels of over-

weight inducing/reducing behaviors (i.e. being physically active, having breakfast, drinking 

sweet beverages and watching television/playing computer games), parenting styles, par-

enting practices, and attitudes of parents regarding these behaviors, health-related quality 

of life of the children, and possible negative side effects of the prevention protocol. Data will 

be collected at baseline (when the children are aged 5 years), and after 12 and 24 months of 

follow-up. Additionally, a process and a cost-effectiveness evaluation will be conducted. 

Discussion 

In this study called ‘Be active, eat right’ we evaluate an overweight prevention protocol for 

use in the setting of Youth Health Care. It is hypothesized that the use of this protocol will 

result in a healthier lifestyle of the children and an improved BMI and waist circumference. 

Trial registration 

Current Controlled Trials ISRCTN04965410
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Design of the ‘Be active, eat right’ study

Background

Childhood overweight and obesity 

The prevalence of overweight and obesity among children has at least doubled over the past 

25 years, especially in socially disadvantaged and specific ethnic subgroups.1-6 In the Nether-

lands, in 2003 the prevalence of overweight (obesity included) among boys and girls aged 

about 5 years was 12.8% and 17.5%, respectively, compared with 5.2% and 8.6%, respectively, 

in 1980.7 

Adverse health effects of obesity in children are: type 2 diabetes, hypertension, high choles-

terol levels, apnea during sleep, psychosocial problems and a lower quality of life.8-12 Being 

overweight or obese as a child increases the risk of becoming an overweight or obese adult,13 

and is associated with increased morbidity and mortality.13-17 Therefore, prevention of child-

hood overweight and obesity is important. To prevent and curtail the increase of overweight 

and obesity in children, evidence-based prevention programs are needed. 

Preventing childhood overweight and obesity 

Studies have suggested that the methods for prevention of overweight and obesity in child-

hood are family-based intervention programs that include personal advice about a healthy 

lifestyle and counseling behavioral changes. Such programs should focus on a combination 

of inducing healthy nutritional behavior (i.e. having family breakfast daily and reducing in-

take of sweet beverages) and reducing sedentary behavior (i.e. inducing being physically ac-

tive and reducing watching TV/playing computer games).18-21 The parents’ role is of particular 

importance for the behavior of children, especially among young children. Parents directly 

determine the physical and social environment of children, and indirectly influence behavior 

and habits through socialization processes and modelling.22, 23 It is also recommended that 

more attention should be given to long-term sustainability and incorporating of interven-

tions in daily practice.20

The Netherlands has a unique system for the maintenance of the health of children, i.e. the 

Youth Health Care (YHC) system. All children (0-19 years) are monitored by a nation-wide 

program at set ages. This program is offered free of charge by the government; participation 

is voluntary. The attendance rate is 95%. During the YHC check-ups the growth of each child 

is measured.24 In 2005 a consensus-based protocol was developed to be applied in the YHC 

setting for the prevention of overweight and obesity in children aged 0 to 19 years.25 The Mu-

nicipal Health Services (MHSs) are preparing the implementation of this prevention protocol; 

however, before wide-scale implementation an effect evaluation of the protocol is needed. 
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Objectives

The first YHC check-up during school age is at 5-6 years: an important moment to consider 

the prevention of overweight. The aim of the study ‘Be active, eat right’ is to assess the ef-

fectiveness of the prevention protocol among children with overweight. The design of the 

study is described below. 

The study hypotheses

The hypotheses of the study are that, after two years of follow-up, compared with the control 

group the overweight children in the intervention group will: 

-	 have reduced BMI and waist circumference

-	 more frequently have family breakfast on a daily basis, and consume less sweet bever-

ages

-	 spend more time being physically active and less time watching television/playing com-

puter games

We apply a cluster design with YHC teams (physician, nurse and assistant) as the unit of 

randomization. Randomization at the individual level (i.e. the level of the children) may lead 

to contamination of the control group.26 The outcome measures of the study (BMI, waist 

circumference, and levels of inducing/reducing overweight behaviors) are performed at the 

individual level. The follow-up measures will be compared between the intervention and 

control group, taking into account the baseline values. 

Methods and design

Study design 

This cluster randomized controlled trial is conducted in the Netherlands among children 

aged about 5 years and their parents, who are invited by the MHSs for a regular preventive 

health check. The YHC teams that perform the check consist of a physician, a nurse and an 

assistant; they form the unit of randomization. The randomization code was developed using 

a computer random number generator in SPSS to select random permuted blocks (specified 

allocation ratio 1:1). The block lengths were 4 or 6, depending on the number of YHC teams 

that participate per MHS. Within the MHSs an even number of YHC teams were randomly 

allocated to the two study arms: an intervention and a control group. The teams in the 

intervention group offer the prevention protocol to parents of overweight children, and in 

the control group the teams offer usual care to these parents. The effects of the prevention 

protocol will be evaluated after two years of follow-up by comparing the outcomes of BMI 

and waist circumference of the overweight children with those of the children in the control 
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group, taking into account the baseline values of these measures.20, 27  Data collection started 

in September 2007 and will continue until August 2010. The Medical Ethics Committee of the 

Erasmus Medical Centre Rotterdam approved the study protocol (reference number MEC-

2007-163). 

Study procedure

A few weeks before the regular preventive health check is scheduled, all parents receive 

information about the study ‘Be active, eat right’ at home by mail and are invited to provide 

written informed consent for participation in the study. In addition, all parents are invited to 

complete a two-page questionnaire to measure data on demographic factors, overweight 

inducing/reducing behaviors (i.e. being physically active, having breakfast, drinking sweet 

beverages and watching television/playing computer games), their attitudes regarding these 

behaviors, and the health-related quality of life of their children. With this information a non-

response analysis can be performed.

During the preventive health check, the YHC teams register the measures of weight, height 

and waist circumference of the children, calculate the BMI, and classify all children as normal 

weight, overweight or obese according to the international age and gender specific cut-off 

points of BMI.27 In the control group whenever a YHC team detects a child with overweight, 

they apply usual care. In general, this implies giving basic information to the parents during 

the regular preventive health check about the importance of good nutrition and physical 

activity. 

In the intervention group, the subgroup of parents of overweight children are offered up to 

three additional structured lifestyle counseling sessions, according to the prevention proto-

col. During these sessions the focus is on four behaviors, i.e. being physically active, having 

breakfast, drinking sweet beverages, and watching television/playing computer games.28 

These particular behaviors were chosen based on a literature review reporting on the most 

promising elements to prevent overweight.25 During the counseling sessions, parents receive 

personal advice about a healthy lifestyle and are motivated for and assisted in behavioral 

change. 

At the end of the regular preventive health check, the subgroup of parents with overweight 

children (in both groups) is invited to complete an additional questionnaire. This question-

naire provides more specific data about the baseline levels of overweight inducing/reducing 

behaviors, attitudes of parents regarding these behaviors, and the health-related quality of 

life of the children. 
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Participants

Municipal Health Services and Youth Health Care teams

The managers of the MHSs, managers of the YHC department, and managers of the depart-

ment of health education of all 37 MHSs in the Netherlands were informed about the study 

by mail and were contacted by the researchers by telephone in the first half of 2007. From the 

37 MHSs, 9 volunteered to participate in the study. Of the remaining MHSs, 3 did not meet the 

inclusion criteria (i.e. MHSs should have YHC teams that had not used the prevention protocol 

before), 25 MHSs had other reasons not to participate (e.g. a recent or upcoming merger of 

MHSs). Of the 9 participating MHSs, a total of 44 YHC teams were willing to participate in 

the study. When a professional worked in more than one YHC team, the team that invited 

the most children for the health check during the school year 2007/2008 was selected for 

participation, and the other team was excluded from participation. At the start of the study 

no major changes were expected in the composition of the participating teams. The partici-

pating teams cover both urban and rural regions in the Netherlands. Prior to the start of the 

study, the research group arranged meetings to explain the procedure of the study and to 

instruct the participating YHC professionals. 

Children and their parents

The study population consists of the subgroup of children with overweight according to 

the international age and gender specific cut-off points for BMI. Parents and children will 

be excluded from analysis if the children have chronic health problems that may influence 

the outcome measures. In order to participate the parents should have at least basic Dutch 

language skills. The study design and participant flow are shown in Figures 2.1 and 2.2. 

Intervention 

The prevention protocol (see appendix) is based on theories and models of behavioral 

change, i.e. the ASE model, a theoretical model of exercise habit formation, the Precaution 

Adoption Process Model, the Elaboration Likelihood Model, the stages of change model, and 

motivational interviewing techniques.29-34 During the regular preventive health check, when 

a child in the intervention group with overweight is detected, the parents are offered up to 

three additional structured lifestyle counseling sessions to promote overweight-preventing 

behaviors. Prior to the start of the study, the YHC professionals in the intervention group 

received training in a non-directing guiding style as part of the prevention protocol.35 The 

YHC professionals assess whether the parents are motivated to participate in this counsel-

ing, and will make use of a motivational interview approach if needed.35 The three additional 

structured lifestyle counseling sessions are offered to parents with intervals of 1, 3 and 6 

months after the regular preventive health check. The content of each visit depends on the 

stage of behavioral change that the parents are in.33 The purpose of the sessions is to make 
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Figure 2.1 Flow chart of the design of the study
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parents aware of the overweight of their child, to provide information about overweight 

and its consequences, and to motivate the parents for and assist them in behavioral change. 

Materials that are used during the sessions are: a form for the YHC professional to assess 

the behaviors that should be targeted within the family, and diaries on energy intake and 

expenditure to be completed by the parents. Table 2.1 shows the guidelines for the four tar-

get behaviors for children at the age of about 5 years. The YHC professional and the parents 

together draw up a family-oriented action plan aiming at the promotion of physical activity 

and outdoor playing time, having family breakfast daily, consuming less sweet drinks and/

or limiting watching television/playing computer games (Appendix 2.1).25 A pilot study has 

established the feasibility and acceptability of the prevention protocol.36

Measurements 

Primary outcomes

Body measurements
Standardized methods are used to measure weight, height and waist circumference of all 

children. The YHC professionals received training in measuring the waist circumference of the 

children and all use the same type of measuring tape (SECA 200) provided by the researchers. 

BMI is calculated using weight in kilogram divided by squared height in meters. The YHC 

professionals received a calculator with instructions on how to calculate BMI. At baseline 

the YHC professionals classify the children into groups of normal weight, overweight or 

obese, according to the age and gender-specific cut-off points for BMI as published by the 

International Obesity Task Force (IOTF).27, 37 After two years of follow-up the anthropometric 

measures will be repeated. 

Table 2.1 Guidelines used during counseling sessions regarding the four target behaviors for children aged 5 years

Behavior Guideline

Being physical active - At least 1 hour each day
- Moderate intensity (outdoor playing, walking, cycling or doing sport)

Having breakfast - Daily
- In the family setting

Drinking sweet beverages - �Not more than 2 glasses per day (of soft drinks, fruit juices, sports/ energy drinks, 
sweetened milk/yoghurt drinks or tea with sugar)

Watching television/ playing 
computer games

- �Not more than 2 hours per day (watching television and playing computer games 
combined)
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Secondary outcomes

Four target behaviors 
In the questionnaire (2 pages) and the additional questionnaire booklet (including questions 

from SQUASH,38 CHQ-PF2839 and SDQ40) parents report (for weekdays and weekend days) the 

following:

-	 the frequency and duration of physical activity and outdoor playing time of their children

-	 how often their children have breakfast

-	 the intake of sweet beverages of their children

-	 the frequency and duration of inactivity of their children due to watching television and/

or playing computer games

Data on parenting styles, parenting practices and attitude of the parents concerning the 

four target behaviors are assessed. Examples are: behavior of the parents themselves, family 

rules about watching television/playing computer games, and availability at home of sweet 

beverages and breakfast products. After 12 and after 24 months of follow-up a questionnaire 

to assess this data will be repeated.  

Other characteristics that will be taken into account include:

-	 demographics: gender, ethnicity of the children and parents, educational level of the 

parents, household and family composition, and neighborhood characteristics (i.e. can 

children play safely outside; presence of busy roads, etc.)

-	 self-reported weight and height of the parents themselves

-	 participation in weight-management programs other than those used in the present 

study

-	 general health of the children (measured with the 28-item Child Health Questionnaire 

(CHQ-PF28)39

-	 health-related quality of life, and emotional/behavioral problems of the children40

-	 indicators of negative side effects (i.e. worry, stigmatization and lower self-esteem related 

to the weight of the children, and development of relative underweight)20

Sample size

Sample size was calculated taking into account the intra-cluster correlation coefficient (ρ 

= 0.1), the number of clusters (44), the expected prevalence of overweight children in the 

study population, the standard deviation (SD), expected effect (a difference in mean), and the 

power of the study (80%). With a participation of 50%, an expected prevalence of overweight 

children of 9% and a loss-to-follow-up of 30%, at least 11,301 children (and their parents) 

should be invited by the YHC teams to participate in the study to have a final sample of 
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about 356 overweight children (178 in both the intervention and control group). Assuming 

a SD of BMI to be 1.0 kg/m2,36 a difference in mean BMI of 0.35 kg/m2 between the children in 

the intervention group and the children in the control group can be established under the 

assumptions mentioned above. Assuming an SD of the average number of hours per day of 

watching TV, video, DVD and playing computer games combined to be 60 minutes per day,36, 

41, 42 a difference of 20 minutes per day can be established.  

Statistical analysis

The aim of the study is to assess the effectiveness of the prevention protocol among children 

with overweight. An intention-to-treat analysis will be applied.43 Multi-level analyses will 

be applied because of the three-level structure of the study, i.e. correlation of the repeated 

observations within a participant and the correlation of the observations of participants 

within a YHC team.26, 44 Linear multilevel analysis will be applied for continuous outcome 

variables and logistic multilevel analysis for dichotomous outcome variables.44 Biometric and 

behavioral outcomes of the children at age 7 years will be analyzed with independent vari-

ables: intervention or control group, gender, age, socio-economic status, ethnicity, weight 

of the parents, and baseline levels of the outcome variables. Interaction effects of gender, 

social disadvantage and ethnic background with the effect of the prevention protocol will 

be explored. 

Process evaluation: non-response, adherence and cost-effectiveness

In addition to the effect evaluation a process evaluation will be carried out.

A non-response analysis will be conducted to determine possible selection bias. In the 

non-response analysis the following characteristics of (non)-participating children and their 

parents will be considered: ethnicity of the parents and children, educational level of the par-

ents, household composition, an indication of the levels of the four target behaviors reported 

by the parents, and self-reported BMI of the parents and their children. For adherence to the 

prevention protocol the following variables are registered: classification of the children by 

the YHC professionals to the correct weight status according to the international age and 

gender specific cut-off points of BMI, the number of sessions the parents of overweight 

children attend, and the intensity of the sessions (i.e. did the parents complete energy intake 

and/or expenditure diaries, draw up a family-oriented action plan with the YHC professional, 

etc.). Adherence of both the YHC professionals and parents to the different elements of the 

prevention protocol will be analyzed in relation to changes in BMI, waist circumference, and 

lifestyle of the children by multiple linear or logistic regression analysis (depending on the 

type of outcome variable). Analysis of these variables may indicate which elements of the 

prevention protocol work (or do not work), and for whom. In addition, satisfaction with the 
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protocol of parents and YHC professionals will also be assessed. Finally, a cost-effectiveness 

analysis will be performed using a societal perspective, including program and parents costs.

Discussion 

This study presents the design of a cluster randomized controlled trial on the prevention 

of overweight and obesity in children. The study evaluates a protocol that is proposed for 

application in the YHC setting for the prevention of overweight and obesity in children. 

It is hypothesized that, after two years of follow-up, overweight children in the intervention 

group will have less BMI and waist circumference, spend more time being physically active, 

more frequently have family breakfast on a daily basis, consume less sweet beverages, and 

spend less time watching television/playing computer games compared to overweight 

children in the control group. Differences between subgroups (ethnicity and socio-economic 

status) regarding the effects of the prevention protocol, and determinants of overweight and 

obesity, will be described. Several process variables will be registered to measure whether 

differences exist in subgroups of adherence to the prevention protocol, concerning the posi-

tive effects on BMI, waist circumference and lifestyle. This will also provide insight into the 

effective elements of the prevention protocol. 

Strengths of the study are the size of the study (44 YHC teams), the random controlled design, 

and the regular preventive health check of the MHSs which more than 95% of all invited 

parents and their children attend.45 Children receive a YHC check-up at set ages, which offers 

optimal opportunity to provide tailored prevention. The follow-up at 12 and 24 months allow 

to investigate the long-term effects of the prevention protocol. Regarding the generalis-

ability of the study results, a first strength is that it is a controlled study conducted in the 

practice setting. The intervention is applicable in the daily practice of the YHC professionals, 

which will facilitate implementation of the prevention protocol if it is found to be effective. 

A second strength regarding generalisability is that the participating YHC teams cover both 

urban and rural areas. A limitation of the study is that the behavior of the children and their 

parents is based on self-reports by the parents.  

In conclusion, this study evaluates a protocol for the prevention of overweight and obesity in 

children. The results of this study will provide insight into the effectiveness of the prevention 

protocol used in Youth Health Care, and in the determinants of overweight and obesity of 

children aged 5 to 7 years. 
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Appendix

Appendix 2.1 Description of the intervention: the different elements of the prevention protocol

- The YHC professional classifies children as normal weight, overweight or obese during the regular preventive health check
- The YHC professional offers parents of overweight children up to three additional lifestyle counseling sessions 
- The YHC professional assesses whether the parents are motivated to participate
- The YHC professional will use the motivational interview approach if necessary 
- The YHC professional assesses the behavior(s) that should be targeted
- The YHC professional gives health-promoting and personal advice to the parents
- The YHC professional motivates parents for behavioral change
- The YHC professional and parents together draw up an action plan
- Parents complete diaries on energy intake and expenditure 
- Intervals of the counseling sessions: 1 month, 3 months and 6 months
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Abstract 

Background

Body mass index (BMI) is a common indirect method to assess weight status among children. 

There is evidence that BMI data alone can underestimate overweight-related health risk and 

that waist circumference (WC) should also be measured. In this study we investigated the 

agreement between BMI and WC and BMI and the waist-height ratio (WHtR) when used to 

identify overweight among children.

Methods

This cross-sectional population-based study uses baseline data from 5-year-olds (n = 7703) 

collected by healthcare professionals for the ‘Be active, eat right’ study.

Results 

According to age-specific and sex-specific cut-off points for BMI (IOTF, 2000) and WC (Fredriks 

et al., 2005), the prevalence of overweight (obesity included) was 7.0% and 7.1% among boys, 

and 11.6% and 10.1% among girls, respectively. For the WHtR the 90th percentile was used 

as the cut-off point. Among boys, observed proportion of agreement between BMI and WC 

classification was 0.95, Cohen’s kappa 0.58 (95% CI; 0.53-0.63), and proportions of positive 

and negative agreement were 0.61 and 0.97, respectively. Observed proportion of agreement 

between BMI and WHtR classification was 0.92, Cohen’s kappa 0.46 (95% CI; 0.41-0.51), and 

proportions of positive and negative agreement were 0.51 and 0.95. Children identified as 

overweight according to WC were relatively tall, and children classified as overweight accord-

ing to the WHtR only were relatively short (comparable results for girls).

Conclusions

There is moderate agreement between BMI and measures of WC on the presence of over-

weight among 5-year-olds. If BMI data and cut-offs continue to be used, then part of the 

group of children identified as overweight according to WC and the WHtR will be omitted. 

Follow-up of the children classified as overweight according to BMI only, WC only, and WHtR 

only, will give indications whether WC should be measured in addition to BMI or whether WC 

should only be measured in certain subgroups (e.g. relatively tall or short children) to identify 

and monitor overweight in children. This may improve early identification and prevention of 

overweight and overweight-related health problems in children.
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Agreement between body mass index and waist circumference in identifying overweight

Background

The prevalence of overweight and obesity among children has increased rapidly worldwide.1, 

2 The common indirect method of identifying overweight among children is use of the body 

mass index (BMI).3-6 However, it has been indicated that only using BMI data results in an 

underestimation of health risk, as BMI is an indicator of excess weight relative to height and 

does not indicate body fat distribution.7 Waist circumference (WC) is a marker of central fat 

distribution, and there is considerable evidence that high central fat distribution is associ-

ated with an increased risk of metabolic complications, such as insulin resistance, in both 

adults and children.8-11 There is, however, at this moment neither international consensus on 

whether WC should be used in conjunction with BMI to identify overweight among children1, 

6, 12, 13 nor whether WC should be measured as part of a ratio (e.g. waist-height ratio (WHtR)).11, 

12, 14-17

In the Netherlands, all children are monitored in a nationwide program at set ages. This is a 

free service and attendance rate for these well-child visits is 95%. During these regular check-

ups, healthcare professionals measure the height and weight of each child.18 The healthcare 

professionals also assess whether a child has overweight. They base their decision on the 

child’s BMI and their clinical judgment by taking into account the child’s stature, ethnicity, 

and body-fat distribution.19 However, this clinical judgment is based on the knowledge and 

experience of the professional and the process can not be standardized and remains arbi-

trary. A possibility to make the decision less arbitrary is to also measure WC.19 The question 

that arises is whether WC should be measured in addition to BMI in monitoring programs to 

identify all children at increased risk for overweight-related health problems. A first step is 

to investigate whether BMI and WC agree about children’s weight status. And when BMI and 

WC disagree about weight status, it is important to have insight in the characteristics of the 

children not identified as overweight when using only BMI.

We compared BMI versus WC and BMI versus the WHtR in a large population-based sample 

of 5-year-old children to establish 1) whether BMI and WC agree on weight status of these 

young children, whether BMI and the WHtR agree on these children’s weight status, and 2) 

whether there are differences in children’s characteristics (ethnic background, weight, height) 

between the groups that are overweight according to BMI or WC, and between the groups 

that are overweight according to BMI or the WHtR. We also examined the clinical judgment of 

the healthcare professional on the children’s weight status in the groups that are overweight 

according to BMI, WC or the WHtR.
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Methods

Design and study population

The present cross-sectional study is embedded in the ‘Be active, eat right’ study, which aims 

to assess the effects of an overweight prevention protocol as detailed elsewhere.20 The 

Medical Ethics Committee of Erasmus MC University Medical Centre Rotterdam approved the 

study protocol. Nine of the 37 municipal health services in the Netherlands participated in the 

‘Be active, eat right’ study. A total of 13,638 parents of 5-year-olds were invited by mail for a 

well-child visit at one of the nine municipal health services. These parents were also invited to 

participate in the ‘Be active, eat right’ study and 64.4% provided written informed consent to 

participate in the study. Baseline data were collected during the 2007–2008 school year, and 

these data were used for the present study.

Children were excluded from analyses when data were missing on anthropometric measure-

ments (n = 475), on age or sex (n = 98), on weight status according to the clinical judgment 

of the healthcare professional during the well-child visit (n = 381), on parental educational 

level (as an indicator of socioeconomic status) or ethnicity (n = 127). After exclusion, a study 

population of n = 7703 remained.

Anthropometry, weight status and characteristics

During well-child visits trained healthcare professionals of the municipal health services 

measured each child’s body weight, height and WC using standardized methods as described 

in a protocol.19 Body weight was measured to the nearest 0.1 kg and height to the nearest 

0.1 cm. WC was measured over naked skin midway between the lower rib margin and the 

iliac crest at the end of gentle expiration while the children were in standing position.19 

The healthcare professionals were trained to measure WC using a measuring tape (type of 

measuring tape; SECA 200).

BMI was calculated by dividing weight (in kilograms) by height (in meters) squared. The 

weight status of the children according to BMI was assessed using the International Obesity 

Task Force’s (IOTF) age-specific and sex-specific cut-off points.21 To assess the weight status of 

the children according to WC data, we used the age and sex specific cut-off points for Dutch 

children as presented by Fredriks et al.22 When a child’s BMI or WC value was the same as or 

higher than the lower-bound cut-off point for overweight for the child’s age and sex, the 

child was classified as overweight (obesity included).

For the WHtR, no internationally accepted cut-off points are available. We used the 90th 

percentile within our total study population at baseline (n = 8784) as the lower-bound cut-off 

point for having overweight (obesity included). The healthcare professionals reported their 
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clinical judgment on the weight status of the children. This judgment was based on the 

child’s stature, ethnicity and body-fat distribution.19, 23, 24

We obtained information about the child’s age, sex, ethnic background, and parental educa-

tional level from a questionnaire completed by the parents. A child was considered to be of 

non-Dutch ethnic background when at least one of the parents was born abroad (according 

to the definition of Statistics Netherlands).25 Educational level of the parents was recoded 

in three categories according to the Dutch standard classification as defined by Statistics 

Netherlands:26 high level (academic higher education/university education, higher profes-

sional education), mid level (pre-university education, senior general secondary education, 

and senior secondary vocational education), and low level (preparatory secondary vocational 

education, lower secondary vocational education, primary education, and no education).

Statistical analyses

Mean and frequency differences between boys’ and girls’ characteristics were examined using 

independent-samples t tests for continuous variables and Chi-square statistics for categorical 

variables. Children were categorized into subgroups according to which measures identified 

them as overweight (‘overweight BMI and WC’, ‘overweight BMI and WHtR’, ‘overweight BMI 

only’, ‘overweight WC only’, ‘overweight WHtR only’) or which measures identified them as not 

overweight (‘not overweight BMI and WC’ and ‘not overweight BMI and WHtR’).

Mean and frequency differences were examined using analyses of variance (ANOVA) and 

Chi-square statistics to explore potential differences between the subgroups with regards 

to 1) children’s characteristics and 2) the healthcare professional’s clinical judgment on the 

weight status of the child. For all analyses examining differences between subgroups, a 

p-value < 0.05 was considered to be statistically significant. Agreement between BMI and 

WC and between BMI and the WHtR on the prevalence of overweight (obesity included) 

was investigated by cross-tabulation and expressed as observed proportion of agreement 

and Cohen’s kappa.27, 28 We regarded neither BMI, nor WC or WHtR as the ‘gold standard’. As 

we observed the paradox of a low kappa value and relatively high observed proportion of 

agreement, which is the result of the imbalance in the distribution of the marginal totals in 

the cross-table, we calculated a positive agreement index and a negative agreement index 

in addition to Cohen’s kappa (see Appendix 3.1 for calculations).29, 30 Statistical analyses were 

performed using the SPSS program (version 15; SPSS Inc, Chicago, USA).
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Results

Among boys (n = 3895), the prevalence of overweight according to BMI cut-off points21 was 

7.0% (n = 272) and according to WC cut-off points22 was 7.1% (n = 277) (Table 3.1 and Table 3.2). 

Of all boys, 4.3% (n = 168) were overweight according to both BMI and WC cut-off points, 4.3% 

(n = 168) were overweight according to both BMI and WHtR, 2.7% (n = 104) were overweight 

according to BMI only, 2.8% (n = 109) were overweight according to WC only, and 5.8% (n = 

224) were overweight according to WHtR only (Table 3.2 and Table 3.4). In the subgroup of 

boys classified as overweight according to both BMI and WC (n = 168), 88.1% (n = 148) were 

also classified as overweight according to the clinical judgment of the healthcare profes-

sional. In the subgroup overweight BMI only (n = 104) and in the subgroup WC only (n = 

109), respectively 66.3% (n = 69) and 16.5% (n = 18) of the children were also classified as 

overweight according to the clinical judgment of the healthcare professional (Table 3.1). In 

the subgroup classified as overweight according to both BMI and the WHtR (n = 168), 85.7% (n 

= 144) were also classified as overweight according to the clinical judgment of the healthcare 

professional. In the subgroup overweight BMI only (n = 104) and in the subgroup WHtR only 

(n = 224), respectively 70.2% (n = 73) and 7.6% (n = 17) of the children were also classified 

as overweight according to the clinical judgment of the healthcare professional (Table 3.3). 

The observed proportion of agreement between BMI and WC was 0.95, kappa was 0.58 (95% 

CI; 0.53-0.63), the observed proportion of positive agreement was 0.61, and the proportion 

of negative agreement was 0.97. The observed proportion of agreement between BMI and 

Table 3.1 Characteristics of the study population and subgroups classified as overweight (obesity included) according to BMI, WC or both (n = 
7703)

Boys

Total 
(n = 3895)

Overweight 
BMI and WC  
(n = 168)

Overweight 
BMI only  
(n = 104)

Overweight 
WC only  
(n = 109)

Not-overweight 
BMI and WC  
(n = 3514)

p-value

Mean age, years (SD) 5.8 (0.4) 5.8 (0.4) 5.7 (0.5) 5.7 (0.4) 5.8 (0.4) 0.026a

Mean height, cm (SD) 117.8 (5.5) 122.1 (5.6) 117.8 (5.9) 121.5 (5.2) 117.5 (5.4) 0.000b

Mean weight, kg (SD) 21.6 (3.1) 28.9 (3.9) 25.3 (2.8) 24.5 (2.4) 21.0 (2.5) 0.000c

Mean BMI, kg/(m)2 (SD) 15.5 (1.4) 19.3 (1.5) 18.1 (0.9) 16.5 (0.7) 15.2 (1.0) 0.000d

Mean WC, cm (SD) 53.4 (3.7) 63.3 (4.3) 55.9 (2.2) 59.8 (1.5) 52.6 (2.8) 0.000d

Non-Dutch ethnicity, n (%) 568 (14.6) 44 (26.2) 30 (28.8) 16 (14.7) 478 (13.6) 0.000e

Parental educational level 
low, n (%)

845 (21.7) 60 (35.7) 33 (31.7) 25 (22.9) 727 (20.7) 0.000f

Overweight according 
to clinical judgment of 
healthcare professional, 
n (%)

259 (6.6) 148 (88.1) 69 (66.3) 18 (16.5) 24 (0.7) 0.000d
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Table 3.1 (Continued)

Girls

Total 
(n = 3808)

Overweight 
BMI and WC 
(n = 258)

Overweight 
BMI only 
(n = 183)

Overweight 
WC only 
(n = 128)

Not-overweight 
BMI and WC 
(n = 3239)

p-value

Mean age, years (SD) 5.7 (0.4)* 5.8 (0.4) 5.7 (0.4) 5.8 (0.4) 5.7 (0.4) 0.751

Mean height, cm (SD) 117.0 (5.6)** 120.8 (5.7) 117.7 (5.5) 120.5 (5.2) 116.5 (5.5) 0.000g

Mean weight, kg (SD) 21.3 (3.4)** 27.9 (3.6) 24.9 (2.5) 23.8 (2.5) 20.5 (2.5) 0.000h

Mean BMI, kg/(m)2 (SD) 15.5 (1.6) 19.0 (1.5) 17.9 (0.8) 16.3 (0.9) 15.0 (1.1) 0.000d

Mean WC, cm (SD) 53.2 (4.1)* 62.4 (4.0) 55.7 (1.8) 59.9 (1.8) 52.1 (2.8) 0.000d

Non-Dutch ethnicity, n (%) 586 (15.4) 57 (22.1) 33 (18.0) 24 (18.8) 472 (14.6) 0.005i

Parental educational level 
low, n (%)

842 (22.1) 91 (35.3) 54 (29.5) 30 (23.4) 667 (20.6) 0.000j

Overweight according 
to clinical judgment of 
healthcare professional, 
n (%)

387 (10.2)** 233 (90.3) 113 (61.7) 16 (12.5) 25 (0.8) 0.000d

BMI = body mass index; WC = waist circumference. * p < 0.05 for difference between boys and girls. ** p < 0.001 for difference between boys 
and girls. Post-Hoc Tests (Tukey HSD for continuous determinants and cross-tabulation (2x2) for dichotomous determinants):
A = difference between ‘overweight BMI and WC’ and ‘BMI only’.
B = difference between ‘overweight BMI and WC’ and ‘WC only’.
C = difference between ‘overweight BMI and WC’ and ‘not-overweight BMI and WC’.
D = difference between ‘BMI only’ and ‘WC only’.
E = difference between ‘BMI only’ and ‘not-overweight BMI and WC’.
F = difference between ‘WC only’ and ‘not-overweight BMI and WC’.
a p < 0.05 for A and C.
b p < 0.001 for A, C, D and F.
c p < 0.001 for A, B, C, E, and F.
d p < 0.001 for A, B, C, D, E and F.
e p < 0.05 for B and D, p < 0.001 for C and E.
f p < 0.05 for B, D and F, p < 0.01 for E, p < 0.001 for C .
g p < 0.05 for E, p < 0.001 for A, C, D, and F.
h p < 0.01 for D, p < 0.001 for A, B, C, E and F.
i p < 0.01 for C.
j p < 0.05 for E, p < 0.001 for C.

Table 3.2 Comparison of weight status (not overweight/overweight, obesity included) according to BMI and WC cut-off points (n = 7703) 

Boys (n = 3895) Girls (n = 3808)

BMI BMI

Overweight Not overweight Total Overweight Not overweight Total 

WC

Overweight 168 (4.3%) 109 (2.8%) 277 (7.1%) 258 (6.8%) 128 (3.4%) 386 (10.1%)

Not overweight 104 (2.7%) 3514 (90.2%) 3618 (92.9%) 183 (4.8%) 3239 (85.1%) 3422 (89.9)

Total 272 (7.0%) 3623 (93.0%) 3895 (100%) 441 (11.6%) 3367 (88.4%) 3808 (100%)

BMI = body mass index; WC = waist circumference. Percentages presented are total percentages. Observed agreement: boys = 0.95; girls 
= 0.92. Cohen’s kappa: boys = 0.58 (95% CI; 0.53 – 0.63); girls = 0.58 (95% CI; 0.54 -0.62). Positive agreement: boys = 0.61; girls = 0.62. 
Negative agreement: boys = 0.97; girls = 0.95. (See Appendix 3.1 for calculations.)
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Table 3.3 Characteristics of the subgroups classified as overweight (obesity included) according to BMI, WHtR or both (n = 7703)

Boys (n = 3895)

Overweight 
BMI and WHtR 
(n = 168)

Overweight 
BMI only  
(n = 104)

Overweight 
WHtR only  
(n = 224)

Not-overweight 
BMI and WHtR 
(n = 3399)

p-value

Mean age, years (SD) 5.8 (0.5) 5.8 (0.4) 5.5 (0.4) 5.8 (0.4) 0.000a

Mean height, cm (SD) 119.8 (6.3) 121.6 (5.6) 113.3 (4.8) 117.9 (5.3) 0.000b

Mean weight, kg (SD) 27.9 (4.4) 27.0 (2.9) 21.0 (2.4) 21.1 (2.6) 0.000c

Mean BMI, kg/(m)2 (SD) 19.3 (1.5) 18.2 (0.9) 16.3 (0.8) 15.2 (1.0) 0.000d

Mean WC, cm (SD) 62.6 (5.0) 57.1 (2.9) 56.7 (2.7) 52.6 (2.8) 0.000e

Non-Dutch ethnicity, n (%) 56 (33.3) 18 (17.3) 39 (17.4) 455 (13.4) 0.000f

Parental educational level low, n (%) 57 (33.9) 36 (34.6) 48 (21.4) 704 (20.7) 0.000c

Overweight according to clinical judgment of 
healthcare professional, n (%)

144 (85.7) 73 (70.2) 17 (7.6) 25 (0.7) 0.000g

Girls (n = 3808)

Overweight 
BMI and WHtR 
(n = 216)

Overweight 
BMI only  
(n = 225)

Overweight 
WHtR only  
(n = 169)

Not-overweight 
BMI and WHtR 
(n = 3198)

p-value

Mean age, years (SD) 5.7 (0.4) 5.8 (0.4) 5.6 (0.4) 5.7 (0.4) 0.001h

Mean height, cm (SD) 118.2 (5.6) 120.8 (5.7) 112.9 (5.6) 116.9 (5.4) 0.000i

Mean weight, kg (SD) 26.8 (3.9) 26.5 (3.2) 20.7 (2.7) 20.6 (2.6) 0.000c

Mean BMI, kg/(m)2 (SD) 19.1 (1.6) 18.1 (0.8) 16.1 (0.9) 15.0 (1.1) 0.000d

Mean WC, cm (SD) 62.4 (4.6) 57.0 (2.7) 57.3 (3.1) 52.1 (2.9) 0.000e

Non-Dutch ethnicity, n (%) 50 (23.1) 40 (17.8) 31 (18.3) 465 (14.5) 0.003j

Parental educational level low, n (%) 74 (34.3) 71 (31.6) 40 (23.7) 657 (20.5) 0.000k

Overweight according to clinical judgment of 
healthcare professional, n (%)

197 (91.2) 149 (66.2) 14 (8.3) 27 (0.8) 0.000d

BMI = body mass index; WC = waist circumference; WHtR = waist-height ratio. Post-Hoc Tests (Tukey HSD for continuous determinants and 
cross-tabulation (2x2) for dichotomous determinants):
A = difference between ‘overweight BMI and WHtR’ and ‘BMI only’.
B = difference between ‘overweight BMI and WHtR’ and ‘WHtR only’.
C = difference between ‘overweight BMI and WHtR’ and ‘not-overweight BMI and WHtR’.
D = difference between ‘BMI only’ and ‘WHtR only’.
E = difference between ‘BMI only’ and ‘not-overweight BMI and WHtR’.
F = difference between ‘WHtR only’ and ‘not-overweight BMI and WHtR’.
a p < 0.001 for B, D, and F.
b p < 0.05 for A, p < 0.001 for B, C, D, E, and F.
c p < 0.001 for B, C, D, and E.
d p < 0.001 for A, B, C, D, E and F.
e p < 0.001 for A, B, C, E and F.
f p < 0.05 for A, p < 0.01 for C, p < 0.001 for B.
g p < 0.01 for A, p < 0.001 for B, C, D, E, and F.
h p < 0.01 for F, p < 0.001 for D.
i p < 0.01 for C, p < 0.001 for A, B, D, E, and F.
j p < 0.001 for C.
k p < 0.05 for B, p < 0.01 for E, p < 0.001 for C.
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the WHtR was 0.92; kappa was 0.46 (95% CI; 0.41-0.51), the observed proportion of positive 

agreement was 0.51, and the proportion of negative agreement was 0.95. 

Overall, results were similar for girls, but the prevalence of overweight was higher for girls 

compared to boys (according to BMI cut-off points the prevalence was 11.6% (n = 441) and 

according to WC cut-off points the prevalence was 10.1 % (n = 386)) (Table 3.1 and Table 3.2).

The subgroups of children classified as overweight according to both BMI and WC, BMI only 

or WC only differed in mean height, weight, BMI, WC, ethnic background, and parental edu-

cational level (Table 3.1). Compared to the other subgroups, children classified as overweight 

according to both BMI and WC were the tallest and heaviest and had the highest BMI and 

the largest WC. Further, children classified as overweight according to WC only were on 

average 3.0 cm taller than children classified as overweight according to BMI only (Table 3.1). 

The subgroups of children classified as overweight according to both BMI and WHtR, to BMI 

only or to WHtR only, also differed in mean height, weight, BMI, WC, ethnic background, and 

parental educational level (Table 3.3). These subgroups also differed in age; children classified 

as overweight according to WHtR only were relatively younger. Further, children classified as 

overweight according to WHtR only were relatively lighter in weight and shorter in height 

compared to other subgroups (Table 3.2).

Discussion

We compared the assessment of overweight among 5-year-old children using BMI versus WC 

and BMI versus the WHtR. The results of the agreement analyses show that overall agreement 

between BMI classification versus WC and BMI classification versus the WHtR was high but 

the positive agreement between the measures was moderate to substantial. This indicated 

that BMI versus WC and BMI versus the WHtR agree moderately to substantially about the 

presence of overweight among 5-year-old children. It appeared that more than one third 

Table 3.4 Comparison of weight status (not overweight/overweight, obesity included) according to BMI and WHtR cut-off points (n = 7703)

Boys (n = 3895) Girls (n = 3808)

BMI BMI

Overweight Not overweight Total Overweight Not overweight Total

WHtR

Overweight 168 (4.3%) 224 (5.8%) 392 (10.1%) 216 (5.7%) 169 (4.4%) 385 (10.1%)

Not overweight 104 (2.7%) 3399 (87.3%) 3503 (89.9%) 225 (5.9%) 3198 (84.0%) 3423 (89.9%)

Total 272 (7.0%) 3623 (93.0%) 3895 (100%) 441 (11.6%) 3367 (88.4%) 3808 (100%)

BMI = body mass index; WHtR = waist-height ratio. Percentages presented are total percentages. Observed agreement: boys = 0.92; girls 
= 0.90. Cohen’s kappa: boys = 0.46 (95% CI; 0.41 – 0.51); girls = 0.47 (95% CI; 0.42 -0.51). Positive agreement: boys = 0.51; girls = 0.52. 
Negative agreement: boys = 0.95; girls = 0.94. (See Appendix 3.1 for calculations.)
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of the total group of children classified as overweight according to BMI was not classified 

as overweight according to WC or the WHtR. This was the same in the group of children 

classified as overweight according to WC. In the group of children classified as overweight 

according to the WHtR, more than half of the total group was classified as overweight only 

according to the WHtR.

Compared to the overweight BMI only group, children classified as overweight according to 

WC only were relatively taller and more boys were of Dutch ethnic background. When com-

paring BMI to WHtR, children classified as overweight according to WHtR only were relatively 

younger, shorter, and lighter. Approximately 2 in 3 of the children classified as overweight 

according to BMI only were also clinically judged as overweight by a healthcare professional 

during a well-child visit. In the subgroup classified as overweight according to WC only, this 

ratio was approximately 1 in 7 and in the subgroup classified as overweight according to 

WHtR only, this ratio was approximately 1 in 12.

Our data comes from a large population-based study of young children. Because of the 

small age range, our results are specific to the 5-year-old age group. The weight status of the 

children according to BMI was assessed using the IOTF’s age and sex specific cut-off points.21 

These cut-offs were chosen because they are used by the healthcare professionals at the 

municipal health services in the Netherlands.19 By using these cut-off points, international 

comparisons of the prevalence of childhood overweight are also possible. Cut-off points for 

WC are not used in general by the healthcare professionals to assess children’s weight status 

during well-child visits. Also, no international validated cut-off points for WC are available. 

We used the available age specific and sex specific cut-off points for WC for Dutch children 

as presented by Fredriks et al.22 These cut-off points were based on data of 14,500 children 

aged 0–21 years in the Fourth Dutch Growth Study.22 Internationally accepted cut-off points 

are also not available for the WHtR, and we used the 90th percentile within our total study 

population at baseline (n = 8784) as the cut-off point for classification of overweight (obesity 

included). We also investigated the agreement between BMI and WHtR classification by using 

the cut-off point of 0.5 for the WHtR16, 17 instead of the 90th percentile, and results were similar.

As reported in previous studies, more girls were classified as overweight compared to boys 

in our study.2, 13, 31, 32 As indicated in literature, a contribution to this may have been made by a 

significant difference in the sensitivity of the IOTF BMI cut-off points.2, 4, 13 Children of parents 

with a low educational level, as an indicator of low socio-economic status,33 and children of 

non-Dutch ethnic background34 are at increased risk for overweight and this is also reflected 

in our results. A relatively large number of the children in our study population were of non-

Dutch ethnic background (main ethnicities: Moroccan, Turkish, Surinamese and Dutch Antil-

lean), which allowed us to investigate differences in the distribution of ethnic background 
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across the subgroups classified as overweight. The number of non-Dutch children was higher 

in the overweight subgroups but only among boys there was a statistically significant differ-

ence in ethnic background between the subgroups classified as overweight according to BMI 

only and WC only.

We compared the characteristics of the children in the study population with the character-

istics of the children who were excluded from analyses due to missing data. Among boys, we 

found no statistically significant differences between those groups in age, height, weight, WC, 

ethnic background, parental educational level, or weight status of the children. Among girls, 

we found that weight, WC, and the prevalence of overweight according to BMI was higher 

among girls in the study population compared to girls who were excluded from analyses. 

However, we assume that the results of our analyses would be similar in the subgroup of girls 

with missing data.

Previous studies indicated that measuring only BMI results in an underestimation of health 

risk. To our knowledge, our study is the first study comparing classification results between 

BMI and WC and between BMI and the WHtR among 5-year-old children. The study by 

Fredriks et al.22 found a strong correlation between BMI and WC. In additional analyses we 

also investigated the overall correlation in our study population, and we found comparable 

results. However, when we divided the BMI-group into quartiles, it appeared that the correla-

tion was high only among children with a BMI in the highest quartile (see Appendix 3.2). So 

these findings indicate that BMI and WC merely agree among children with excess body fat 

in the highest percentile groups. This is also reflected in the results of the analyses in which 

we compared the children’s characteristics between the overweight subgroups; the children 

classified as overweight according to both BMI and WC had the highest amount of overall 

body fat (as estimated by BMI) and abdominal fat (as estimated by WC).

Further, we found that children classified as overweight according to both BMI and WC, and 

according to WC only, appeared to be relatively taller than the group classified as overweight 

according to BMI only. On the other hand, when comparing BMI and the WHtR, we found that 

children classified as overweight according to BMI only were relatively tall, and children clas-

sified as overweight according to WHtR only were short. There could be several explanations 

for these findings. First, it has been suggested that BMI is a measure of excess weight relative 

to height and not of excess body fat.14, 35 Therefore, BMI might not be a sensitive measure of 

body fat among children who are particularly short or tall or who have an unusual body fat 

distribution.36 Second, children classified as overweight according to WC only might have a 

high WC as a consequence of being relatively tall for their age; this subgroup might include 

‘overall large children’. We recommend future studies to investigate whether the WHtR can be 

used to assess overweight among relatively short children. Specifically, future studies should 
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assess which cut-off points for WC or the WHtR are best to classify overweight among young 

children.

Conclusions

The results of our study show that, overall, the adiposity markers BMI versus WC and BMI ver-

sus the WHtR are only in moderate agreement on the presence of overweight among 5-year-

olds. They agree on overweight status among these young children in the higher percentiles 

of the overweight group. However, when prevention of further increase of excess body fat 

is considered, children with levels of BMI and WC near the norm are particularly important. 

This group consisted of children with overweight according to BMI only, WC only, and WHtR 

only. If BMI cut-off points continue to be used by healthcare professionals as a basis for their 

assessment of overweight among young children in monitoring programs, then part of the 

children classified as overweight according to WC will be omitted. Even though this is a small 

percentage of the total population, it is a relatively large percentage of the group of children 

identified as overweight according to WC or WHtR. This group of children might also be at 

increased risk for overweight-related health problems.8-11 Our results show that BMI might not 

be a sensitive marker among relatively tall or short children and that WC should be measured 

in addition to BMI among these children.

We recommend future studies to compare the subgroups of children identified as overweight 

according to BMI only, WC only, and WHtR only over time and to examine these children’s 

risk of developing overweight-related health problems. It can then be decided whether WC 

should also be measured across the board in monitoring programs or only measured among 

certain subgroups such as relatively tall or short children. This will improve the identification 

and prevention of overweight and overweight-related health problems in children.
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Appendix

Appendix 3.1 Calculation of kappa and proportions of agreement27-30

BMI

Overweight Not overweight Totals

WC

Overweight a b g1

Not overweight c d g2

Totals f1 f2 N 

1) Observed total agreement =
a + d

N

2) Agreement expected by chance =
f1 g1 +  f2  g2

N2

3) Cohen’s kappa = 
1) – 2)

1 – 2) 

4) Positive agreement = 
2a

f1  +  g1 

5) Negative agreement = 
2d

f2  +  g2 

Appendix 3.2 Mean levels of WC and correlation between BMI and WC among subgroups of BMI (n = 7703)

Boys (n=3895)

BMI

Overall Overweight (obesity included) Percentiles 

No Yes < 25th 25th – 49th 50th – 74th ≥ 75th

WC

Mean (SD)a 53.4 (3.7) 52.8 (3.0) 60.5 (5.1) 50.7 (2.5) 52.4 (2.4) 53.7 (2.5) 56.8 (4.2)

Correlationb 0.73 0.58 0.67 0.27 0.17 0.18 0.72

Girls (n=3808)

BMI

Overall Overweight (obesity included) Percentiles 

No Yes < 25th 25th – 49th 50th – 74th ≥ 75th

WC

Mean (SD) a 53.2 (4.1) 52.4 (3.2) 59.6 (4.6) 50.2 (2.6) 51.9 (2.5) 53.4 (2.5) 57.4 (4.3)

Correlationb 0.76 0.60 0.71 0.28 0.18 0.21 0.71

a Differences in mean WC between groups overweight/non-overweight, and between different percentile-groups of BMI: all p < 0.001.
b Pearson’s correlation coefficient r: all p < 0.01.
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Abstract

It is unclear whether the socioeconomic inequality in prevalence of overweight and obesity is 

already present among very young children. This study investigates the association between 

overweight and socioeconomic status (SES, with maternal educational level as an indicator of 

SES) among 5-year-old children. This cross-sectional study uses baseline data from 5-year-olds 

of Dutch ethnicity (n=5,582) and their mothers collected for the ‘Be active, eat right’ study. 

Compared to children of mothers with the highest educational level, for children of mothers 

with the lowest educational level the odds ratio (adjusted for demographic characteristics) 

for having overweight was 2.10 (95% confidence interval: 1.57-2.82), and for having obesity 

was 4.18 (95% confidence interval: 2.32-7.55). Addition of maternal and child lifestyle-related 

characteristics decreased the odds ratios for overweight and obesity by 26.4% and 42.1%, 

respectively. The results show that an inverse SES-overweight/obesity association is already 

present at elementary school entry, and that watching TV by mother and child, the child 

consuming breakfast and, especially maternal weight status, are contributing factors in this 

association. These results should be taken into account when developing policies to reduce 

inequalities in (childhood) health.
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Introduction

Childhood overweight and obesity have increased at a dramatic rate worldwide and are a 

major burden on public health.1, 2 Compared to higher socioeconomic status (SES) groups, 

subgroups in society with a lower SES are at increased risk for having overweight or obesity1 

and these differences in prevalence of overweight across SES groups may be established 

early in life.3-5 In the last decades, studies investigating the association between SES and over-

weight among schoolchildren indeed found predominately inverse associations.4, 6-8 Results 

of studies among younger children (aged <6 years) are however less consistent; some studies 

did find an association during early childhood,8-12 while others did not.13-15 Differences in the 

prevalence of childhood overweight across SES groups are likely to be explained by differ-

ences in characteristics of the children and their parents related to material circumstances, 

behavior and/or knowledge, all of which influence energy balance.6, 9 Only few studies 

evaluated to what extent parental overweight and lifestyle-related behaviors of the child, 

i.e. playing outside, sedentary behavior, consuming breakfast and drinking sweet beverages, 

contribute to the association between SES and early childhood overweight;6, 7 these lifestyle-

related behaviors have been shown to be associated with both childhood overweight and 

indicators of SES.16-20 Especially having an overweight parent is an important factor likely to 

influence the SES-overweight association among children, i.e. parental overweight reflects 

a combination of inherited genes and shared environment, and children are likely to learn 

behaviors related to energy intake/expenditure from their parents.5, 6, 9, 21, 22 Understanding 

the influence of SES on patterns of eating and physical activity that lead to early childhood 

overweight and obesity is critical for the development of effective prevention programs. 

In summary, more research is needed to establish whether socioeconomic inequality in the 

prevalence of overweight and obesity is already present in early childhood, also with regard 

to a timely start of overweight prevention programs. Therefore this study evaluates whether 

the educational level of the parent, as an indicator of SES, is associated with overweight/

obesity among a large sample of 5-year-old children. Also investigated is the extent to which 

a potential association can be explained by lifestyle-related characteristics of the parent and 

child.

Methods 

Design and study population 

The present cross-sectional study is embedded in the ‘Be active, eat right’ study, which aims 

to assess the effects of an overweight prevention protocol among children at elementary 
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school entry, throughout the Netherlands, as detailed elsewhere.23 The Medical Ethics Com-

mittee of Erasmus MC University Medical Centre Rotterdam approved the study protocol. 

Of the 37 municipal health services in the Netherlands, an opportunity sample of nine mu-

nicipal health services agreed to participate in the ‘Be active, eat right’ study. A total of 13,638 

parents of 5-year-olds were invited by mail for a well-child visit at one of these nine municipal 

health services. These parents were also invited to participate in the ‘Be active, eat right’ study 

and 64.4% provided written informed consent to participate in the study. Baseline data were 

collected during the 2007-2008 school year and were used for the present study. 

Parental educational level is suggested to be an indicator of SES.24 Besides material resources, 

parental educational level can also reflect a range of non-economic social characteristics with 

important health effects, such as health-related knowledge.24 Parental educational level is 

likely to be a relatively stable indicator compared to, for example, parental income. It is also 

suggested that, especially the educational level of the mother, has a considerable influence 

on the development of children.6, 25

The present study used data of the children for whom the mother completed the question-

naire (n=7,682). In addition, we included an ethnically homogenous group as the association 

between SES and early childhood overweight may differ between ethnic subgroups.7, 24, 26 

Children with a Dutch ethnicity comprised the largest ethnic subgroup and were selected for 

analysis in the present study (n=6,641). A child was considered to be of non-Dutch ethnicity 

when at least one of the parents was born abroad, as defined by Statistics Netherlands.27

Children were excluded from the analysis when data were missing on height or weight of the 

child (n=20), sex or age of the child (n=6), lifestyle-related characteristics of the child (con-

suming breakfast, drinking sweet beverages, playing outside and watching television; TV) 

(n=685), educational level of the mother (n=26), age of the mother (n=6), single parenting or 

employment status of the mother (n=53), watching TV by the mother (n=166), and height or 

weight of the mother (n=97). After exclusion for any of these reasons, a study population of 

n=5,582 children remained for analysis.

Educational level of the mother

Maternal educational level was assessed by a questionnaire completed by the mothers. Edu-

cational level was recoded in three categories according to the Dutch standard classification 

as defined by Statistics Netherlands,28 allowing meaningful comparison between subgroups 

of different educational level: high level (academic higher education/university education, 

higher professional education), mid level (pre-university education, senior general secondary 

education, and senior secondary vocational education), and low level (preparatory second-
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ary vocational education, lower secondary vocational education, primary education, and no 

education).  

Weight status of the child

Body weight and height of the children were measured by trained healthcare professionals 

of the municipal health services using standardized methods as described in a protocol.17 

Body weight was measured to the nearest 0.1 kg and height to the nearest 0.1 cm. Body mass 

index (BMI) was calculated by dividing weight (in kilograms) by height (in meters) squared. 

The weight status of the children was assessed according to the age-specific and sex-specific 

cut-off points for BMI as published by the International Obesity Task Force.29 When a child’s 

BMI value was the same as or higher than the lower-bound cut-off point for overweight or 

obesity for the child’s age and sex, the child was classified as having overweight or obesity.

Demographic and lifestyle-related characteristics of the mother and child

Information on demographic and lifestyle-related characteristics of the mother and child 

were obtained via the questionnaire completed by the mothers. The categories are indicated 

below in parentheses. Of the maternal characteristics, we considered age, single parenting 

(two-parent families, single-parent family or otherwise specified), and employment status 

(employed full-time or part-time, not employed) to be potential confounders in the associa-

tion between educational level of the mother and weight status of her child. Maternal weight 

status (no overweight, overweight, obesity) and watching TV (≤2 hours/day, >2 hours/day) by 

the mother were considered to be potential mediating characteristics. Self-reported height 

and weight of the mothers were used to calculate the BMI of the mothers. Mothers were 

classified as overweight when the BMI value was ≥25-30 kg/m2 and were classified obese 

when the BMI value was ≥30 kg/m2, as defined by the World Health Organization.2 For the 

children, we considered age and sex to be potential confounders, and the lifestyle-related 

characteristics consuming breakfast (daily, <7 days/week), drinking sweet beverages (i.e. lem-

onade, soda, carbonated soda, fruit juice, sugar sweetened dairy products, etc.) (≤2 glasses/

day, >2 glasses/day), playing outside (≥1 hour/day, <1 hour/day) and watching TV (≤2 hours/

day, >2 hours/day) to be potential mediators in the association between educational level of 

the mother and weight status of the child. The categories used for the behaviors are based on 

established international recommendations.17-19, 30-32

Statistical analyses

Mean and frequency differences of the characteristics of the mothers and children, across 

maternal educational levels, were examined using analyses of variance (ANOVA) and Chi-

square statistics. Multinomial logistic regression analyses were used to test the association 

between maternal educational level and overweight and obesity of the children. Odds ratios 
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(ORs) and 95% confidence intervals (CI) were obtained for each educational level and com-

pared with the reference category (highest educational level). 

The basic model investigated the association between maternal educational level, and over-

weight and obesity of the children. In the association with children’s overweight (obesity 

included), there were no interactions between the maternal and child demographic and 

Table 4.1 Characteristics of the total study population (n=5,582), and by educational level of the mother

Frequency in the study population (%) 
(unless otherwise specified)

P-valuea

Total Educational level of the motherb

High 
(n = 1,933)

Mid 
(n = 2,596)

Low 
(n = 1,053)

Characteristics of the mother

Mean age, years (SD) 36.5 (4.1) 37.5 (3.7) 36.1 (4.1) 36.0 (4.7) <0.001

Mean height, cm (SD) 170.7 (6.2) 171.1 (5.9) 170.6 (6.3) 170.1 (6.2) <0.001

Mean weight, kg (SD) 69.5 (12.3) 67.9 (11.2) 69.8 (12.5) 71.8 (13.4) <0.001

Mean BMI (SD) 23.9 (4.0) 23.2 (3.6) 24.0 (4.1) 24.8 (4.4) <0.001

Overweightc 1,234 (22.1) 326 (16.9) 608 (23.4) 300 (28.5)
<0.001

Obesityc 379 (6.8) 84 (4.3) 186 (7.2) 109 (10.4)

Single parent 330 (5.9) 114 (5.9) 141 (5.4) 75 (7.1) 0.15

Not employed 1,424 (25.5) 326 (16.9) 667 (25.7) 431 (40.9) <0.001

Watches TV >2 hours/day 2,537 (45.4) 570 (29.5) 1,315 (50.7) 652 (61.9) <0.001

Characteristics of the child

Boy 2,824 (50.6) 976 (50.5) 1,319 (50.8) 529 (50.2) 0.95

Mean age, years (SD) 5.7 (0.4) 5.7 (0.4) 5.7 (0.4) 5.8 (0.4) <0.001

Mean height, cm (SD) 117.7 (5.5) 117.3 (5.4) 117.8 (5.6) 118.1 (5.6) <0.001

Mean weight, kg (SD) 21.5 (3.2) 21.1 (2.9) 21.5 (3.3) 22.0 (3.5) <0.001

Mean BMI (SD) 15.4 (1.5) 15.3 (1.3) 15.5 (1.5) 15.7 (1.6) <0.001

Overweightd 386 (6.9) 95 (4.9) 188 (7.2) 103 (9.8)
<0.001

Obesityd 84 (1.5) 17 (0.9) 32 (1.2) 35 (3.3)

Consuming breakfast <7 days/week 295 (5.3) 36 (1.9) 137 (5.3) 122 (11.6) <0.001

Drinking sweet beverages 
>2 glasses/day

3,619 (64.8) 1,124 (58.1) 1,744 (67.2) 751 (71.3) <0.001

Playing outside <1 hour/day 339 (6.1) 174 (9.0) 133 (5.1) 32 (3.0) <0.001

Watching TV >2 hours/day 914 (16.4) 169 (8.7) 467 (18.0) 278 (26.4) <0.001

BMI = body mass index; SD = standard deviation. a P-values for differences in characteristics across maternal educational levels; ANOVA’s 
were used for continuous variables and Chi-square statistics for dichotomous variables. b High educational level = academic higher education 
(university education), higher professional education; mid educational level = pre-university education, senior general secondary education, 
and senior secondary vocational education; low educational level = preparatory secondary vocational education, lower secondary vocational 
education, primary education, and no education. c Overweight = BMI 25-30 (kg/m2); obesity = BMI ≥30 (kg/m2).2 d According to age and sex-
specific cut-off points for BMI as published by the International Obesity Task Force.2
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lifestyle-related characteristics, and maternal educational level. To test the influence of the 

characteristics on the association, the characteristics were added to the basic model one at a 

time. For each adjustment, the percentage change in OR was calculated for the educational 

levels ([ORbasic model+characteristic – ORbasic model]/[ORbasic model – 1] x 100).33 Subsequently, the association 

between maternal educational level and children’s overweight and obesity was analyzed, 

with adjustment for the relevant characteristics. A characteristic was considered relevant if 

the percentage change in ORs was >5% for an educational level subgroup.33 This approach 

was applied to reduce the final number of variables included in the model. First, in model 

1, we adjusted the association for the relevant confounding characteristics of the mother 

and child. Second, in model 2, we also adjusted the association for the relevant mediating 

characteristics of the mother. Finally, in model 3, we also added the mediating characteristics 

of the child. Statistical analyses were performed with PASW Statistics 17 for Windows (SPSS 

Inc, Chicago, IL). 

Results

Compared to the mothers/children with missing data (n=1,059), the population analyzed 

(n=5,582) included significantly more mothers with a high educational level (p<0.001), 

more mothers that were employed (p<0.001), more mothers that watched TV ≤2 hours/day 

(p<0.05), and more children who consumed breakfast daily (p<0.05) and watched TV ≤2 

hours/day (p<0.001). There was no significant difference in weight status of the child (p=0.41) 

or maternal weight status (p=0.14) between the subgroup with missing data compared to the 

study population (data not shown).

Of all included mothers, mean age was 36.5 (SD 4.1) years, 22.1% had overweight, 6.8% had 

obesity, and 18.9% were in the group with the lowest educational level. Of the children, 51% 

were boys, mean age was 5.7 (SD 0.4) years, 6.9% had overweight, and 1.5% had obesity. 

All demographic and lifestyle-related characteristics of the mother and the child (except for 

single parenting and child’s sex) were significantly associated with maternal educational 

level (Table 4.1). 

In the basic model the association between maternal educational level and overweight and 

obesity of the children was investigated (Table 4.2, basic model). The characteristics that 

changed the ORs by >5% were: maternal age, maternal weight status, watching TV by the 

mother and the child, and the child consuming breakfast (Table 4.2).

In the model with adjustment for the confounding characteristic maternal age, compared to 

children in the subgroup with a mother with the highest educational level, the OR for having 
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Table 4.2 Multinomial logistic regression analyses for the association between maternal educational level and children’s overweight and 
obesity, and change in ORs after adjustment for demographic and lifestyle-related characteristics of the mother and child (n = 5,582)

High 
(ref) OR

Mid 
OR (95% CI)

Change 1a Low 
OR (95% CI)

Change 2a

Overweight (n = 386)

Educational level of the motherb (basic model) 1.00 1.52 (1.18 – 1.96) 2.16 (1.62 – 2.88)

Characteristics of the mother

Basic model + age 1.00 1.47 (1.14 – 1.90) –9.6% 2.10 (1.57 – 2.82) –5.2%

Basic model + single parenting 1.00 1.52 (1.18 – 1.96) 0% 2.15 (1.61 – 2.88) –0.9%

Basic model + employment status 1.00 1.53 (1.19 – 1.97) 1.9% 2.21 (1.64 – 2.97) +4.3%

Basic model + weight statusc 1.00 1.42 (1.10 – 1.83) –19.2% 1.91 (1.42 – 2.56) –21.6%

Basic model + watching TV 1.00 1.49 (1.15 – 1.93) –5.8% 2.10 (1.56 – 2.83) –5.2%

Characteristics of the child

Basic model + sex 1.00 1.52 (1.18 – 1.97) 0% 2.17 (1.62 – 2.90) +0.9%

Basic model + age 1.00 1.51 (1.17 – 1.95) –1.9% 2.15 (1.61 – 2.88) –0.9%

Basic model + consuming breakfast 1.00 1.50 (1.16 – 1.94) –3.8% 2.09 (1.56 – 2.81) –6.0%

Basic model + drinking sweet beverages 1.00 1.50 (1.16 – 1.94) –3.8% 2.12 (1.59 – 2.84) –3.4%

Basic model + playing outside 1.00 1.52 (1.18 – 1.96) 0% 2.17 (1.62 – 2.90) +0.9%

Basic model + watching TV 1.00 1.51 (1.17 – 1.95) –1.9% 2.14 (1.60 – 2.87) –1.7%

Obesity (n = 84)

Educational level of the motherb (basic model) 1.00 1.44 (0.80 – 2.61) 4.10 (2.28 – 7.35)

Characteristics of the mother

Basic model + age 1.00 1.49 (0.82 – 2.70) +11.4% 4.18 (2.32 – 7.55) +2.6%

Basic model + single parenting 1.00 1.46 (0.81 – 2.63) +4.5% 4.04 (2.25 – 7.25) –1.9%

Basic model + employment status 1.00 1.43 (0.79 – 2.59) –2.3% 4.01 (2.21 – 7.29) –2.9%

Basic model + weight statusc 1.00 1.29 (0.71 – 2.34) –34.1% 3.35 (1.85 – 6.07) –24.2%

Basic model + watching TV 1.00 1.30 (0.71 – 2.37) –31.8% 3.50 (1.92 – 6.40) –19.4%

Characteristics of the child

Basic model + sex 1.00 1.45 (0.80 – 2.61) 2.3% 4.11 (2.29 – 7.38) +0.3%

Basic model + age 1.00 1.44 (0.79 – 2.59) 0% 4.05 (2.25 – 7.27) –1.6%

Basic model + consuming breakfast 1.00 1.43 (0.79 – 2.59) –2.3% 4.02 (2.22 – 7.26) –2.6%

Basic model + drinking sweet beverages 1.00 1.42 (0.79 – 2.57) –4.5% 4.01 (2.23 – 7.23) –2.9%

Basic model + playing outside 1.00 1.43 (0.79 – 2.58) –2.3% 4.02 (2.24 – 7.24) –2.6%

Basic model + watching TV 1.00 1.35 (0.75 – 2.45) –20.5% 3.63 (2.00 – 6.59) –15.2%

OR = odds ratio; CI = confidence interval. Model Fitting Information: basic model χ2 (4) = 52.37, p<0.001. Results of Likelihood Ratio Tests: 
age mother χ2 (6) = 6.13, p=0.41; single parenting χ2 (2) = 11.19, p<0.05; employment status mother χ2 (2) = 0.75, p=0.69; weight status 
mother χ2 (4) = 59.57, p<0.001; watching TV by the mother χ2 (4) = 4.86, p=0.09; sex child χ2 (2) = 37.98, p<0.001; age child χ2 (6) = 6.85, 
p=0.34; consuming breakfast child χ2 (2) = 2.13, p=0.35; drinking sweet beverages child χ2 (2) = 1.73, p=0.42; playing outside child χ2 (2) = 
0.56, p=0.75; watching TV child χ2 (2) = 5.32, p=0.07. In these analyses, age of the mother and the child were included as categorical variables 
to reduce the number of cells with zero frequencies. a Change 1 and change 2 represent the change in OR relative to the basic model for mid and 
low education, respectively, after adjustment for lifestyle/demographic characteristics ([ORbasic model+characteristic – ORbasic model]/[ORbasic model – 1] x 100). 
The changes in ORs >5% are indicated in bold numbers. b High educational level = academic higher education (university education), higher 
professional education; mid educational level = pre-university education, senior general secondary education, and senior secondary vocational 
education; low educational level = preparatory secondary vocational education, lower secondary vocational education, primary education, and 
no education. c Overweight = BMI 25-30 (kg/m2); obesity = BMI ≥ 30 (kg/m2).2  
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overweight for children in the subgroup with a mother with a mid educational level was 1.47 

(95% CI: 1.14-1.90), and for children in the subgroup with a mother with the lowest educa-

tional level the OR was 2.10 (95% CI: 1.57-2.82). For children in the subgroup with a mother 

with the lowest educational level, the OR for having obesity was 4.18 (95% CI: 2.32-7.55) (Table 

4.3, model 1). Compared to model 1, addition of the mediating characteristics of the mother 

(weight status and watching TV) and the child (watching TV and consuming breakfast) to the 

model resulted in a total decrease in the ORs of 21.3% to 42.1% (Table 4.3, model 2 and model 

3). For children with a mother with a mid educational level the OR for having overweight in 

the final model was 1.36 (95% CI: 1.05-1.77), and for children with a mother with the lowest 

educational level the OR was 1.81 (95% CI: 1.33-2.46). In the final model, for children in the 

subgroup with a mother with the lowest educational level, the OR for having obesity was 2.84 

(95% CI: 1.52-5.29) (Table 4.3, model 3).

Table 4.3 Multinomial logistic regression analyses for the association between maternal educational level and children’s weight status (n = 
5,582)

Model 1 Model 2 Change 1a Model 3 Change 2a

OR (95% CI) OR (95% CI) OR (95% CI)

Overweight (n = 386)

Educational level of the motherb

High 1.00 1.00 1.00

Mid 1.47 (1.14 – 1.90) 1.37 (1.06 – 1.78) –21.3% 1.36 (1.05 – 1.77) –23.4% 

Low 2.10 (1.57 – 2.82) 1.85 (1.37 – 2.51) –22.7% 1.81 (1.33 – 2.46) –26.4% 

Obesity (n = 84)

Educational level of the motherb

High 1.00 1.00 1.00

Mid 1.49 (0.82 – 2.70) 1.22 (0.67 – 2.24) –55.1% 1.19 (0.64 – 2.18) –61.2% 

Low 4.18 (2.32 – 7.55) 3.03 (1.64 – 5.60) –36.2% 2.84 (1.52 – 5.29) –42.1% 

OR = odds ratio; CI = confidence interval. Model 1: educational level of the mother, adjusted for relevant confounding characteristics (maternal 
age). Model 2: model 1 + relevant mediating characteristics of the mother (weight status, watching TV). Model 3: model 2 + relevant 
mediating characteristics of the child (consuming breakfast, watching TV). Reference category is the subgroup of children without overweight. 
In these analyses, age of the mother and the child were included as categorical variables to reduce the number of cells with zero frequencies. 
a Change 1 and change 2 represent the change in OR relative to model 1 for mid and low education, after adjustment for the mediating 
characteristics of the mother (model 2) and the child (model 3) ([ORmodel2/3 – OR model1]/[ORmodel1 – 1] x 100). b High educational level = academic 
higher education (university education), higher professional education; mid educational level = pre-university education, senior general 
secondary education, and senior secondary vocational education; low educational level = preparatory secondary vocational education, lower 
secondary vocational education, primary education, and no education.
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Discussion 

This study shows an inverse association between maternal educational level as an indica-

tor of SES, and overweight and obesity among children at age 5 years. Adjustment for the 

mediating characteristics maternal weight status and watching TV by the mother decreased 

the odds for having overweight for a child in the subgroup with the lowest SES by 22.7%; 

for obesity, this decrease was 36.2%. Consuming breakfast and watching TV by the child, 

decreased these odds further by respectively 3.7% and 5.9%. 

For the present study a large sample of young children throughout the Netherlands was 

included (n=5,582). However, this was an opportunity sample of nine out of 37 municipal 

health services that were able and willing to participate in the ‘Be active, eat right’ study. 

Because of the small age range, our results are specific to the 5-year-old age group. In addi-

tion, use of an ethnically homogenous group allowed to avoid the effect of ethnicity when 

evaluating the effect of educational level on overweight and obesity. The prevalence of over-

weight and obesity in our study population was 6.9% and 1.5%, respectively. In comparison, 

the prevalence rates for Dutch 5-year-olds in 2009 presented by a nationwide study were 

approximately 15.5% for overweight and 2.7% obesity.34 There appeared to be some selection 

towards a study population with a higher SES and a somewhat healthier lifestyle, and the 

prevalence of overweight and obesity is probably underestimated in our study. Therefore, 

results should be generalized with caution. However, a clear inverse association was found 

between maternal educational level and children’s risk for having overweight/obesity in 

our study population and (although we cannot confirm this) we think it unlikely that this 

association differs in the subgroup with missing data, or in the source population of Dutch 

5-year-olds. Further, additional analysis after inclusion of the subgroup of children with 

missing values on lifestyle-related characteristics revealed that the results were similar to the 

included children (data not shown). Based on this, we assume that selection bias may not be 

a major threat to the validity of our results. 

There are also other methodological considerations that need to be addressed. Limitations 

of this study are the use of cross-sectional data and the use of self-reported data for the 

characteristics of the mother and child. Maternal educational level was recoded in three 

categories, allowing meaningful comparisons between subgroups of different educational 

level. However, the subgroup of mothers categorized as having a low educational level is 

fairly heterogeneous; also mothers that reported no education at all were included in this 

subgroup (0.2% of the mothers in the total study population). Further, no information was 

available in the present study on, for example, physical activity of the parents, characteristics 

of the neighborhood environment (perceived safety, availability of parks, playgrounds, bike 

paths, etc.),7 prenatal, perinatal and postnatal factors (such as maternal smoking during 
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pregnancy, birth weight, and receiving breastfeeding).14 With regard to watching TV by the 

child and the mother, in this study, we asked in the questionnaire how much time was spent 

watching TV; and not for how long the TV was turned on during the day. However, for future 

studies we recommend to distinguish between watching TV as a primary activity, and having 

the TV turned on in the background in combination with other activities. Further, parents 

might have given socially desirable answers, although anonymity was assured. The height/

weight of the children, on the other hand, was measured by trained healthcare professionals 

of the municipal health services. 

A literature review (including 45 cross-sectional studies performed 1989-2005) concluded 

that school-aged children whose parents (particularly mothers) have a lower level of 

education were at higher than average risk to have overweight.6 Relatively recent studies 

among 3-year-olds13, 14 and 4-year-olds15 found no association between SES and childhood 

overweight. The results of these previous studies, together with our results, suggest that 

(currently) differences in the prevalence of childhood overweight across SES-levels appear at 

the time of elementary school entry. Earlier studies including children at the age of about 5 

years confirm this trend.8-12

Our study adds to the existing knowledge by demonstrating to what extent the inverse 

association between SES and early childhood overweight and obesity can be explained 

by lifestyle-related characteristics of the mother and child, including maternal overweight. 

Maternal weight status is a complex factor that can influence the SES-overweight/obesity 

association among children, as it represents both shared genes and lifestyle.5, 6, 9, 21, 22 Maternal 

weight status appeared to be the most important explanatory factor in the present study, al-

though the associations between SES and overweight/obesity among the children remained 

significant after adding this to the model. Lifestyle-related characteristics of the mother 

and the child further explained the increased risk for overweight/obesity for the lowest SES 

subgroup, but the SES-overweight/obesity association remained significant. Thus, the factors 

analyzed in the present study did not totally explain the SES-overweight/obesity association. 

Other factors such as characteristics of the neighborhood environment (perceived safety, 

availability of parks, playgrounds, bike paths, etc.),7 prenatal, perinatal and postnatal factors 

(such as maternal smoking during pregnancy, birth weight, and receiving breastfeeding)14 

have been suggested in the literature as potential explanatory factors of the SES-overweight/

obesity association, however, these factors were not available in the present study. We rec-

ommend future studies to include environmental factors, prenatal, perinatal and postnatal 

factors, parenting style and parenting practices, and specific measures of diet, sedentary and 

physical activity behaviors over time, to further explain differences in prevalence of early 

childhood overweight among subgroups of different SES. 
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Conclusions 

In conclusion, this study shows that there is already a difference between SES groups in the 

presence of overweight and obesity at the start of elementary school. Compared to children 

of mothers with the highest educational level, the children of mothers with a lower educa-

tional level are at increased risk to have overweight and, in particular, to have obesity. This 

higher risk for the lower SES groups is explained by maternal and child lifestyle-related char-

acteristics for >25% and >40%, respectively. Because differences in childhood overweight 

across SES subgroups may increase over time, which may contribute to increasing health 

inequalities,5, 13, 22 it is important to start interventions to prevent overweight and obesity early 

in life. When developing overweight prevention programs for young children, the differences 

in risk should be taken into account and attention should be paid to the specific influence of 

maternal weight status and watching TV, as these factors appear to substantially contribute 

to the differences in risk for gaining overweight or obesity in children across SES subgroups.
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Abstract

Introduction

This study investigates the association between ethnic background and overweight (obesity 

included) among 5-year-olds. 

Methods

We used baseline data from 5-year-olds (n=7801) and their parents collected for the ‘Be active, 

eat right’ study. A child was considered to be of non-Dutch ethnic background when at least 

one of the parents was born abroad. Odds ratios (ORs) were adjusted for sociodemographic 

characteristics. 

Results

Compared to children of Dutch ethnic background, for children with a Moroccan ethnic back-

ground the OR for having overweight (obesity included) was 2.27 (95% confidence interval 

(CI) 1.48-3.47), for Turkish children the OR was 3.63 (95% CI 2.46-5.35), for Antillean children the 

OR was 1.97 (95% CI 1.01-3.86) and for Surinamese children the OR was 0.47 (95% CI 0.20-1.06). 

Addition of parental overweight decreased the ORs for Moroccan and Turkish children by 

10.2% and 12.5%, and addition of watching TV and having breakfast by the child decreased 

the ORs by 7.9% and 12.2%. 

Conclusion 

Already at a young age, children of Moroccan and Turkish ethnic background are at increased 

risk for having overweight compared to Dutch children. Parental overweight, watching TV 

and not having breakfast by the child are contributing factors in this association.
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Introduction

The prevalence of overweight among children is substantial in most parts of the world.1-3 

Overweight during childhood is associated with risk factors for cardiovascular disease, type 

2 diabetes, psychosocial problems, impaired quality of life, having overweight as an adult, 

and high economic costs.2, 4 In addition to behavioral, environmental and socio-economic 

risk factors,2, 5-8 being a child with an ethnic background different than the main ethnic group 

within a country, may be a specific risk factor.9-14 Among children in European countries, 

there is a large diversity of ethnic groups. Ethnic subgroups are often minority groups with 

a lower socio-economic position than the main ethnic group within a country.9 Lower socio-

economic position and minority status are suggested to be associated with a lower health 

status, including overweight.2, 8, 9, 15

Recent studies on prevalence of overweight between subgroups of children of different 

ethnic background, were conducted in non-European countries, mainly in the USA.11, 13, 16-20 

The studies from the US showed that, overall, Mexican American children and non-Hispanic 

black children are at increased risk for having overweight or obesity, and that Asian American 

children have lower prevalences, compared to non-Hispanic white children. In Europe, there 

are differences between countries in the variety of non-native ethnic subgroups and having 

overweight or obesity. In the Netherlands, main non-Dutch subgroups are Moroccan, Turkish, 

Surinamese and Dutch Antillean, and it has been reported that children from Moroccan and 

Turkish ethnic background are at increased risk for having overweight and obesity.10 Turkish 

is also one of the main ethnic subgroups in Germany with an increased risk for overweight,12 

while in Austria no difference in risk between Austrian and Turkish children was found.14 In 

the UK, Chinese children have a lower risk for obesity, while there is no consensus on whether 

South Asian or black children are at increased risk, compared to Caucasian children.21 These 

European studies included mainly school-aged children;9, 14, 21 research in children below 6 

years is limited.10, 22, 23 

The determinants of ethnic disparities in childhood overweight and obesity remain poorly 

understood.19 The prevalence differences between subgroups of different ethnic background 

are likely to be explained by characteristics of the children and parents related to material 

circumstances and behavior, which influence children’s energy balance.11 Parental weight sta-

tus may be important in the association between children’s ethnic background and weight 

status, as it represents shared genes and lifestyle.2 The behaviors playing outside, watching 

TV, having breakfast and drinking sweet beverages by the children have been shown to be 

associated with childhood overweight.24-28 The study of the interplay between ethnic back-

ground and lifestyle-related behaviors of the children, may be helpful for the development 

of effective prevention programs.6, 11, 17 Only few studies reported to what extent parental 
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overweight or lifestyle-related behaviors of the child contribute to the association between 

ethnic background and childhood overweight.12, 13, 16, 18, 23, 29, 30

More research is needed to establish whether ethnic disparities in the prevalence of over-

weight are already present during early childhood in Europe, also with regard to a timely start 

of overweight prevention programs. Also research is needed to understand the underlying 

causes of ethnic disparities in overweight prevalence. Therefore the aim of our study was to 

investigate the association between ethnic background and overweight in a large sample of 

5-year-old children in the Netherlands. Also investigated is the extent to which a potential 

association can be explained by parental overweight and lifestyle-related behaviors of the 

child. 

Methods

Design and study population

This study is embedded in the ‘Be active, eat right’ study. As detailed elsewhere,31 the ‘Be ac-

tive, eat right’ study aims to assess the effects of an overweight prevention program among 

children at elementary school throughout the Netherlands. The Medical Ethics Committee of 

the Erasmus MC (University Medical Centre Rotterdam, the Netherlands) approved the study 

protocol. 

Of the 37 municipal health services in the Netherlands, nine municipal health services agreed 

to participate in the study. A total of 13,638 parents of 5-year-olds were invited by mail for a 

free of charge well-child visit (attendance rate 95%)32 at one of these nine participating mu-

nicipal health services and 64.4% (n=8784) provided written informed consent to participate 

in the study. Baseline data of the children and their parents were collected during the 2007-

2008 school year and these data were used for the present study. Of the parents, 8683 (98.9%) 

completed a questionnaire with items on demographic, socio-economic and lifestyle-related 

characteristics of themselves and their child. Data on height and weight, measured by health-

care professionals during the well-child visit, was available for 8750 (99.6%) children. 

Of the in total 8784 children participating in the study, 141 children were excluded from the 

analysis because of missing data on height, weight, age and/or gender, as this information 

was needed to determine the child’s weight status (see below). Children were also excluded 

from analysis when data was missing on their ethnic background (n=78). Children with a 

Moroccan, Turkish, Surinamese or Dutch Antillean ethnic background were the largest non-

Dutch ethnic subgroups (see below). Children with an ‘other-Western’ (n=452) and an ‘other 



71

 5 

Ethnic background and overweight

non-Western’ ethnic background (n=312) were excluded, because of the mixed composition 

of these groups. Finally, 7801 children were available for analysis. 

Ethnic background of the child

A child was considered to be of non-Dutch ethnic background when at least one of the par-

ents was born abroad, as defined by Statistics Netherlands.33 If at least one parent was born 

abroad and the child was also born abroad, the country of birth of the child determined the 

subgroup. If one of the parents was born abroad and the child was not, the country of birth 

of that parent determined the ethnic background. If both parents were born abroad and the 

child was not, the country of birth of the mother determined the ethnic background of the 

child. 

Weight status of the child

Body weight and height were measured by trained healthcare professionals of the municipal 

health services using standardized methods as described in a protocol.34 Body weight was 

measured to the nearest 0.1 kilograms and height to the nearest 0.1 centimeter. Body mass 

index (BMI) was calculated by dividing weight (in kilograms) by height (in meters) squared. 

The weight status of the children was assessed according to the age-specific and gender-

specific cut-off points for body mass index (BMI) as published by the International Obesity 

Task Force (IOTF).35 When a child’s BMI value was the same as or higher than the lower-bound 

cut-off point for overweight for the child’s age and gender, the child was classified as having 

overweight (obesity included). Overweight and obesity were combined, allowing meaning-

ful comparisons between the subgroups of different ethnic background. 

Socio-demographic characteristics, parental overweight and lifestyle-related 
behaviors of the child 

Socio-demographic characteristics of the child, parent and family and parental overweight 

were considered potential confounders, and lifestyle-related behaviors of the child were 

considered potential mediators in the ethnic background-overweight association.1, 2, 5, 7, 8, 36-39 

Information on the gender and age of the child and the parent who completed the question-

naire, educational level and height and weight of the parent and family situation were ob-

tained by the questionnaire. Educational level of the parent was recoded in three categories 

according to the Dutch standard classification as defined by Statistics Netherlands:40 low level 

(no education, primary school, lower vocational school or intermediate general secondary 

school); mid level (higher general secondary school or intermediate vocational training); 

and high level (higher vocational training or academic education). Self-reported height 

and weight of the parent were used to calculate BMI. Parents were classified as overweight 

(obesity included) when the BMI value was ≥ 25 kg/(m)2, as defined by the World Health 

Organization.3 Family situation was recoded as a two-parent family, or otherwise. 
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Four lifestyle-related behaviors of the child were assessed also by the questionnaire com-

pleted by the parent. Parents reported the following behaviors of the child: playing outside 

(recoded as ≥1 hour/day, <1 hour/day), watching television (TV) (recoded as ≤2 hours/day, 

>2 hours/day), having breakfast (recoded as 7 days/week, <7 days/week) and drinking sweet 

beverages (i.e. lemonade, soda, carbonated soda, fruit juice, sugar sweetened dairy products, 

etc.) (recoded as ≤4 glasses/day, >4 glasses/day). The categories used for the behaviors are 

based on international recommendations.26, 27, 41, 42 In this study, the four lifestyle-related 

behaviors of the child are hypothesized to be intermediate factors in the causal pathway 

between ethnic background and childhood overweight; therefore we considered them to be 

potential mediators.

Statistical analysis

Differences in baseline characteristics between the subgroups of non-Dutch children and 

Dutch children were examined using the Chi-square statistic for categorical variables and 

analysis of variance (ANOVA) for continuous variables. If the percentage of missing values 

in the study population did not exceed five percent, subjects with missing values on that 

variable were assigned to the most prevalent category for that variable.43 If more than five 

percent were missing on a variable, a separate missing category was included for the analy-

ses (this was only the case for the variables playing outside and watching TV). Multivariable 

logistic regression analyses were used to study the association between ethnic background 

of the child and having overweight (obesity included). Odds ratios (ORs) and 95% confidence 

intervals (CIs) were obtained for each ethnic subgroup and compared with the reference 

category (children of Dutch ethnic background). 

The basic model investigated the association between ethnic background of the child and 

having overweight (obesity included). In the association with children’s weight status, there 

were no interactions between sociodemographic characteristics, parental overweight, and 

ethnic background of the child (all p-values >0.10). Further, because the variables age and 

gender of the child, and age of the parent, appeared not to be confounders in the association 

between ethnic background of the child and having overweight, these variables were not 

included in the models. 

First, the basic model was adjusted for the following confounders: gender of the parent, 

educational level of the parent and family situation (model 1). In addition, we adjusted model 

1 for the confounder parental overweight (model 2); the variable parental overweight (yes/

no) was added as a separate step to the model, since it may reflect a genetic predisposi-

tion to overweight of the child, and may reflect an environment that might be associated 

with behaviors predisposing to overweight in childhood.6, 7 To test the influence of the po-
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tential mediating lifestyle-related behaviors of the child on the association between ethnic 

background and overweight (obesity included), the characteristics were added to model 

2 one at a time. For each adjustment, the percentage change in OR was calculated for the 

subgroups of ethnic background ([ORmodel 2+lifestyle-related behavior – ORmodel 2]/[ORmodel 2 – 1] x 100).44, 45 

A lifestyle-related behavior was considered relevant if the percentage change in the ORs for 

having overweight was >5% within an ethnic background subgroup. Subsequently, in model 

3 (i.e. the final model), the association between ethnic background of the child and having 

overweight (obesity included) was adjusted also for the relevant mediating lifestyle-related 

behaviors; in this study, watching TV and having breakfast by the child (adding the behaviors 

drinking sweet beverages and playing outside to the model resulted in changes in the ORs 

of <5%). 

The analyses were performed using Statistical Package of Social Sciences version 17.0 for 

Windows. 

Results

Table 5.1 shows the general characteristics of the total study population (n=7801), and by 

ethnic background of the child. Mean age of the children was 5.7 (SD 0.4) years; 48.9% were 

girls. The prevalence of overweight (including obesity) was 8.2% among children of Dutch 

ethnic background, 19.1% among Moroccan, 27.4% among Turkish, 4.4% among Surinamese 

and 17.2% among children of Dutch Antillean ethnic background (p <0.01) (Table 5.1). There 

were statistically significant differences regarding the characteristics of the parent and family, 

and regarding the lifestyle-related behaviors of the child between Dutch children and the 

subgroups of children with a non-Dutch ethnic background. 
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Table 5.1 General characteristics of the total study population, and by ethnic background of the child (n=7801)  

Total
(n=7801)

Dutch
(n=7302)
(reference group)

M
oroccan

(n=152)

Turkish
(n=146)

Surinam
ese

(n=137)

Dutch Antillean
(n=64)

Child characteristics
Gender of child

Girl (%) 48.9 48.9 49.3 50.7 46.0 50.0

Age of child (years)

Mean (SD)   5.7 (0.4) 5.7 (0.4) 5.8 (0.5) 5.8 (0.5) 5.9 (0.4) 5.7 (0.5)

Overweight child 

Overweight (obesity included) (%) 8.8 8.2 19.1
**

27.4
**

4.4 17.2
**

Characteristics of parent
Gender of responding parent

Woman (%) 89.9 90.9 67.8
**

65.1
**

83.9
**

93.8

Age of parent (years)

Mean (SD) 36.6 (4.5) 36.7 (4.4) 36.1 (6.9) 33.8 (4.8)
**

36.7 (5.6) 35.6 (5.9)

Educational level of parent

Low (%)
Mid (%)
High (%)

21.8
45.3
32.8

20.6
45.4
33.9

47.7
41.7
10.6
**

54.6
36.9
8.5
**

23.5
50.7
25.7

22.6
58.4
29.0

Parental overweight

Overweight (obesity included) (%)  31.1 29.9 48.0
**

56.8
**

40.1 48.4
**

Family characteristics

Family situation

   Two-parent family (%)
   Otherwise (%)

93.3
6.7

94.1
5.9

87.5
12.5
**

91.8
8.2

78.1
21.9
**

59.4
40.6
** b

Lifestyle-related behaviors child

Playing outside

   ≥1 hour/day (%)
   < 1 hour/day (%)
   Missing (%)

83.3
5.4
11.3

83.8
5.4
10.8

72.4
6.6
21.1
**

76.7
4.8
18.5
*

79.6
9.5
10.9

75.0
1.6
23.4
** b
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In the model with adjustment for the confounding characteristics (Table 5.2, model 1), the OR 

for having overweight (obesity included) among the Moroccan subgroup was 2.27 (95% CI 

1.48-3.47), among Turkish children the OR was 3.63 (95% CI 2.46-5.35), among Dutch Antillean 

children the OR was 1.97 (95% CI 1.01-3.86), and the OR among Surinamese children was 0.47 

(95% CI 0.20-1.06), compared to children with a Dutch ethnic background. After additional 

adjustment for parental overweight (Table 5.2, model 2), the ORs for having overweight for 

the non-Dutch ethnic subgroups decreased in the range from 7.5% to 27.8%. 

In the final model (Table 5.3, model 3), with addition of the two relevant mediators (watching 

TV and having breakfast by the child), the ORs for having overweight among Moroccan chil-

dren further decreased by 7.9% to 2.05 (95% CI 1.33-3.15), for Turkish children the OR further 

decreased by 12.2% to 3.02 (95% CI 2.02-4.50), and for Dutch Antillean children the OR further 

decreased by 8.6% to 1.64 (95% CI 0.83-3.25). For Surinamese children, the OR for having 

overweight in the final model was 0.41 (95% CI 0.18-0.95) (Table 5.3). 

Table 5.1 (Continued) 

Total
(n=7801)

Dutch
(n=7302)
(reference group)

M
oroccan

(n=152)

Turkish
(n=146)

Surinam
ese

(n=137)

Dutch Antillean
(n=64)

Watching TV

≤ 2 hours/day (%)
> 2 hours/day (%)
Missing (%)

76.7
16.2
7.1

78.6
14.9
6.6

39.5
42.8
17.8
**

45.9
37.7
16.4
**

61.3
28.5
10.2
**

54.7
28.1
17.2
** b

Having breakfast

7 days/week (%)
< 7 days/week (%)

93.5
6.5

94.4
5.6

87.5
12.5
**

65.1
34.9
**

86.9
13.1
**

87.5
12.5
* b

Sweet beverages

≤ 4/day (%)
> 4 day (%)   

84.0
16.0

84.4
15.6

77.6
22.4
*

84.9
15.1

74.5
25.5
**

70.3
29.7
**

SD = standard deviation. P-values are for chi-squared tests (categorical factors) or one-way analysis of variance (continuous factors). * p < 0.05, 
** p < 0.01. a Overweight (obesity included) = BMI  ≥25 (kg/m2).3 b p-value also based on Fisher’s exact test because of small groups. 
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Discussion  

This study shows that children with a Moroccan and Turkish ethnic background are at in-

creased risk for having overweight (obesity included) compared to children of Dutch ethnic 

background. Adjustment for parental overweight decreased the odds for overweight (obe-

sity included) for children with a Moroccan ethnic background with 10.2% and for children 

with a Turkish ethnic background with 12.5%. Taking into account lifestyle-related behaviors 

of the child (watching TV and having breakfast) the odds further decreased by respectively 

7.9% and 12.2%. The risk for having overweight among children of Dutch Antillean ethnic 

background did not differ significantly from Dutch children. Surinamese children had lower 

risk for overweight. 

For the present study a large sample (n=7801) of young children throughout the Netherlands 

with a small age range was included, therefore our results are specific to the 5-year-old age 

group. However, this was an opportunity sample of 9 out of 37 municipal health services that 

were able and willing to participate in the study. The prevalence of overweight (obesity in-

cluded) in our study population was 8.2% for Dutch children, 19.1% for children of Moroccan 

ethnic background, and 27.4% for children of Turkish ethnic background. In comparison, the 

prevalence rates for 5-year-olds presented by a nationwide study were approximately 15% 

for Dutch children, 26% for children of Moroccan ethnic background, and 31% for children 

of Turkish ethnic background.10 Therefore, the prevalence of overweight (obesity included) 

is probably underestimated in our study, and results should be generalized with caution. 

However, clear increased risks for having overweight (obesity included) were found for chil-

dren of Moroccan or Turkish ethnic background, and (although we cannot confirm this) we 

assume that our findings are the same in the source population of 5-year-olds living in the 

Netherlands.  

Table 5.3 Logistic regression analyses for association between ethnic background and overweight (obesity included) among 5-year-olds, after 
adjustment for confounders and mediators (n=7801)

Ethnic background child
Model 2
OR (95% CI)

Model 3
OR (95% CI)

Change aa

(%)

Dutch
Moroccan   
Turkish
Surinamese
Dutch Antillean

1.00 (reference)
2.14 (1.39-3.28)
3.30 (2.23-4.87)
0.43 (0.19-0.98)
1.70 (0.86-3.35)

1.00 (reference)
2.05 (1.33-3.15)
3.02 (2.02-4.50)
0.41 (0.18-0.95)
1.64 (0.83-3.25) 

-7.9%
-12.2%
+3.5%
-8.6%

OR = odds ratio; CI = confidence interval. Model 2: ethnic background of the child + gender of the parent, educational level of the parent, 
family situation + parental overweight (overweight (obesity included) = BMI ≥25 (kg/m2)).3 Model 3: model 2 + relevant lifestyle-related 
behaviors of the child (watching TV, having breakfast) (see Table 5.2). a Change a represents the respective change in OR for children with a 
Moroccan, Turkish, Surinamese and Dutch Antillean ethnic background relative to model 2, after adjustment for mediators, the lifestyle-related 
behaviors of the child (model 3) ([ORmodel 3 - ORmodel 2 ]/[ORmodel 2 - 1] x 100).
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There are also other methodological considerations that need to be addressed. Limitations 

of this study are the use of cross-sectional data and the use of self-reported data for the 

characteristics of the parents (including height and weight) and the children, which may 

have introduced bias such as recall bias. Further, parents may have given socially desirable 

answers, although anonymity was assured. It was not possible in the study to specifically 

assess energy intake/expenditure, e.g. through a food frequency questionnaire and acceler-

ometer. Further, in the present study no information was available on, for example, prenatal, 

perinatal or postnatal factors (such as maternal smoking during pregnancy, birth weight, 

and receiving breastfeeding). Height and weight of the children were, however, measured by 

trained healthcare professionals of the municipal health services.

The term ethnic background is a social construct; it is constantly evolving and it is not a fixed 

concept. Ethnic self-identification can change across generations or even change over time 

within a generation.17 We based the definition of ethnic background of the child on country of 

birth, as defined by Statistics Netherlands,33 as this is the most objective and stable measure 

to use among young children in the context of the Netherlands.46 With our data we could not 

evaluate indicators for the level of family acculturation in the society, which may be relevant 

for examining differences in the prevalence of overweight.47 We therefore recommend future 

studies to also investigate a wide range of aspects related to ethnic background with regard 

to the association with childhood overweight, such as culture and ethnic identity.46 

It may be that ethnic background and indicators of socioeconomic status (SES), such as 

parental educational level, interact with each other in their association with childhood 

overweight.13, 17, 30, 48, 49 This appeared not to be the case in our study; no interaction was found 

between parental educational level and ethnic background of the child in the association 

with children’s weight status (see also the Methods section). This indicates that within the 

subgroup of children with a parent with a low educational level, children with a Moroccan 

or Turkish ethnic background are also at increased risk for having overweight, compared to 

Dutch children. This finding provides further evidence that the effect of ethnic background 

may be independent of the effect of SES on the risk for overweight among the children.    

Our finding of a higher risk for having overweight among children with a Moroccan or Turkish 

ethnic background compared to children of Dutch ethnic background in the Netherlands, 

are in line with the results of previous studies (which included study populations with other 

or wider age ranges).10, 22, 23 In contrast; it is known from literature that in Turkey the preva-

lence of overweight among Turkish children aged 6-17 years is lower than in most European 

countries.50 However, when people no longer live in their country of origin, their eating and 

drinking habits and physical activity behaviors may change.17 
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Up to now, the prevalence of overweight among Surinamese and Dutch Antillean children 

was less well examined. One study found no differences in overweight prevalence between 

Dutch children and children of Surinamese South Asian ethnic background.22 In our study, 

Surinamese children had a statistically significant lower risk for having overweight compared 

to Dutch children. It has been indicated in the literature that the average macronutrient 

intake of Surinamese children in the Netherlands is more in line with the guidelines for a 

healthy diet compared to the conventional Dutch diet.9 So, Surinamese children might have 

healthier behaviors linked to diet. However, we were unable to confirm this with regard to the 

four lifestyle-related behaviors of the children in our study. On the contrary, we found that 

Surinamese children less often had breakfast daily and had a higher intake of sweet bever-

ages compared to Dutch children. By interpreting the results for this subgroup, it should be 

taken into account that we included a relatively small group of children with a Surinamese 

ethnic background in our study population. Further, the composition of this subgroup might 

be mixed as Surinam is a multiethnic society with people originated from China, Indonesia, 

India, the Netherlands and Africa.22 So, future research should further investigate this poten-

tial lower risk for having overweight among a larger and varied group of Surinamese children, 

and in which more detailed information about diet and other lifestyle-related behaviors 

should be included.  

Conclusions 

In conclusion, this study shows that already in 5-year-old children there are considerable dif-

ferences in the prevalence of overweight (including obesity) between ethnic subgroups. Chil-

dren of Moroccan and Turkish ethnic background are at increased risk for having overweight 

compared to children of Dutch ethnic background. Not all ethnic groups appeared to be at 

increased risk for having overweight; the prevalence of overweight among the subgroup with 

a Dutch Antilles ethnic background did not differ significantly from Dutch children, and the 

prevalence among Surinamese children was lower. The higher risk for Moroccan and Turkish 

children is explained by parental weight status for >10%. Also, the behaviors watching TV 

and not having breakfast by the child appeared to contribute in explaining the higher risk for 

Moroccan and Turkish children (respectively for 7.9% and 12.2%). We recommend that future 

studies investigate parenting factors, social-cultural determinants, prenatal, perinatal and 

postnatal factors, and specific measures of diet, sedentary and physical activity behaviors 

over time, to further explain differences in prevalence of early childhood overweight among 

ethnic subgroups living in the same country. When developing overweight prevention 

programs for young children, e.g. for use during well-child or pediatric visits to counsel and 

advise parents, attention should be paid to the differences in risk across ethnic subgroups. As 
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parental weight status and the lifestyle-related behaviors watching TV and having breakfast 

by the child appear to contribute to the increased risk for Turkish and Moroccan subgroups, 

these factors should be taken into account by tailoring the interventions to the specific 

subgroups involved.
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Abstract

Background

The lifestyle-related behaviors having breakfast, drinking sweet beverages, playing outside 

and watching TV have been indicated to have an association with childhood overweight, but 

research among young children (below 6 years old) is limited. The aim of the present study 

was to assess the associations between these four behaviors and overweight among young 

children.

Methods

This cross-sectional study used baseline data on 5-year-old children (n = 7505) collected for 

the study ‘Be active, eat right’. Age and sex-specific cut-off points for body mass index of 

the International Obesity Task Force were used to assess overweight/obesity. Multivariable 

logistic regression analyses were applied.

Results

For children whom had breakfast <7 days/week and watched TV >2 hours/day, the odds ratio 

(OR) for having overweight (obesity included) was, respectively, 1.49 (95% confidence inter-

val (CI): 1.13-1.95), and 1.25 (95% CI: 1.03-1.51). There was a positive association between the 

number of risk behaviors present and the risk for having overweight. For children with 3 or 

all of the risk behaviors having breakfast <7 days/week, drinking sweet beverages >2 glasses/

day, playing outside <1 h/day, watching TV >2 hs/day, the OR for overweight was 1.73 (95% CI: 

1.11-2.71) (all models adjusted for children’s sex and sociodemographic characteristics).

Conclusion

Given the positive association between the number of behavioral risk factors and overweight, 

further studies are needed to evaluate the effectiveness of behavioral counseling of parents 

of toddlers in preventing childhood overweight. In the meantime we recommend physicians 

to target all four behaviors for counseling during well-child visits.
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Background

Over the last few decades, an epidemic of childhood overweight and obesity occurred world-

wide.1-5 Nearly 43 million children under the age of 5 years were overweight globally in 2010.4 

An important step in successful prevention in pediatrics is the identification of modifiable risk 

factors of childhood overweight; such risk factors may be important targets for counseling 

of parents during well-child or pediatric visits to contribute to the prevention of overweight 

and obesity.6-8 Overweight is caused fundamentally by an imbalance between energy intake 

and energy expenditure.1, 4, 9 The lifestyle-related behaviors having breakfast, drinking sweet 

beverages, playing outside and watching TV have been indicated to have an association 

with childhood overweight.10-14 The research in which these associations were investigated, 

included mainly school-aged children. Research among younger children (below 6 years old) 

is limited.8, 15, 16 In studies that did include this young age-group, associations that were found 

were unclear due to conflicting results and differences in methodology between studies, 

for example differences in measurement of behavior and adjustment for confounders.8, 16-27 

Furthermore, the analyses that were used were primarily simple or bivariate, while risk factors 

are likely to interact with each other.6, 7 Therefore, more research in early childhood is needed 

in which large study populations are included,15 and in which multiple behavioral risk factors 

for childhood overweight are investigated.

The aim of the present study was to assess the associations between the four lifestyle-related 

behaviors having breakfast, drinking sweet beverages, playing outside and watching TV, and 

overweight in a large sample of 5-year-old children. In addition, as it is likely that the risk 

behaviors coexist, the association between the number of risk behaviors that is present and 

overweight (obesity included) was investigated.

Methods

Design and study population

The present cross-sectional study was embedded in the ‘Be active, eat right’ study, which 

aims to assess the effects of an overweight prevention protocol, as described in detail else-

where.28 The Medical Ethics Committee of Erasmus MC University Medical Centre Rotterdam 

approved the study protocol. A total of 13 638 parents of 5-year-olds were invited by mail for 

a well-child visit (which has an attendance rate of 95%)29 at one of the nine municipal health 

services across the Netherlands participating in the study. These parents were also invited 

to participate in the ‘Be active, eat right’ study, 64.4% of whom provided written informed 

consent. Baseline data were collected during the 2007–2008 school year, and these data were 

used for the present study. Parents completed a questionnaire with items on demographic, 
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socioeconomic, and lifestyle-related characteristics of themselves and their child. Height and 

weight of the children were measured by trained health care professionals during well-child 

visits.

Data of children and their parents were excluded from analyses when data were missing on 

height or weight of the child (n = 34), sex or age of the child (n = 107), ethnicity of the child 

(n = 75), the lifestyle-related behaviors having breakfast, drinking sweet beverages, playing 

outside or watching TV by the child (n = 933), sex or age of the parent (n = 13), educational 

level of the parent (n = 49), employment status of the parent (n = 52) or single parenting (n = 

16). After exclusion for these reasons, a study population of n = 7505 remained.

Lifestyle-related behaviors

We obtained information on the four lifestyle-related behaviors of the children by a ques-

tionnaire completed by the parents. The parents reported, for an average week, how many 

days per week their child has breakfast, the number of sweet beverages (i.e. lemonade, soda, 

carbonated soda, fruit juice, sugar sweetened dairy products, etc.) their child drinks per day, 

the duration of outdoor playing time of their child per day, and the amount of time their child 

watches TV per day. Risk behaviors were defined as having breakfast <7 days/week, drinking 

sweet beverages >2 glasses/day, playing outside <1 hour/day and watching TV >2 hours/day. 

The definitions of these risk behaviors are based on international recommendations.11-13, 30-32

Weight status of the children

Body weight and height of the children were measured by trained health care professionals 

during well-child visits using standardized methods as described in a protocol.33 Body weight 

was measured to the nearest 0.1 kg and height to the nearest 0.1 cm. Body mass index (BMI) 

was calculated by dividing weight (in kilograms) by height (in meters) squared. The weight 

status of the children was assessed according to the age and sex-specific cut-off points for 

BMI as published by the International Obesity Task Force.34 When the BMI value of a child was 

the same as or higher than the cut-off point for overweight or obesity for the child’s age and 

sex, the child was defined as having overweight or obesity.

Sociodemographic characteristics

We obtained information on sociodemographic characteristics by a questionnaire com-

pleted by the parents. We considered the sociodemographic characteristics sex and ethnicity 

(Dutch, non-Dutch) of the child, educational level (high level, mid level, low level) of the 

parent, employment status (employed full-time or part-time, not employed) of the parent, 

and single parenthood (two-parent families, single-parent family or otherwise specified) 

potential confounders in the association between the behaviors and having overweight or 

obesity of the children.15 A child was considered to be of non-Dutch ethnicity when at least 
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one of the parents was born abroad, as defined by Statistics Netherlands.35 Educational level 

of the parent was recoded in three categories, according to the Dutch standard classification 

as defined by Statistics Netherlands:36 high level (academic higher education/university edu-

cation, higher professional education), mid level (pre-university education, senior general 

secondary education, and senior secondary vocational education), and low level (preparatory 

secondary vocational education, lower secondary vocational education, primary education, 

and no education).

Statistical analysis

We examined mean and frequency differences of the sociodemographic characteristics of 

the parents and their children, and children’s behaviors, between the groups of children with 

and without overweight (obesity included) using t tests for continuous variables and Chi-

square statistics for categorical variables. We used multivariable logistic regression analyses 

to test the associations between the child’s behaviors and overweight (obesity included) of 

the child, and we obtained odds ratios (ORs) and 95% confidence intervals (CIs).

In the first model we investigated the associations between each behavior individually 

and overweight of the children. In the second model we included all four behaviors of the 

children. Further, we estimated the odds of having overweight (obesity included) associated 

with having one, two, or three or all of the risk behaviors relative to having none of the risk 

behaviors. All analyses were adjusted for sociodemographic characteristics.

We examined whether there was interaction between sex and the behaviors in the associa-

tion with overweight (obesity included) among the children. However, we found no effect 

modification, so stratification of the analyses was not necessary, but we adjusted all models 

for sex of the child. We performed the statistical analyses using PASW Statistics 17 for Win-

dows (SPSS Inc, Chicago, IL). We also investigated the associations using multilevel logistic 

regression, to take into account the clustering of the children within teams of health care 

professionals. In addition, the intra-cluster correlation coefficient (ICC) was calculated for 

weight status of the children to investigate the proportion of the within-cluster variance in 

the total variance among the children.37 These analyses were performed using SAS software 

(version 9.2; SAS Institute Inc, Cary, North Carolina). The ICC appeared to be relatively small 

(0.01) and the results of the multilevel analyses did not differ significantly from the results of 

the logistic regression analyses. Therefore, we concluded that the clustering of the children 

within the teams of health care professionals did not affect the results of this study, and we 

reported the results of the logistic regression analyses without the multilevel component.
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Results

The prevalence of overweight (obesity included) among the children was 8.8%. Of all included 

children, mean age was 5.7 (SD 0.4) years, 50.9% were boys, and 13.9% were of non-Dutch 

ethnicity, 6.5% did not have breakfast daily, 64.3% drank >2 glasses of sweet beverages/

day, 6.5% played outside <1 hour/day, and 19.1% watched TV >2 hours/day. In 21.1% of the 

children, 2 or more of the risk behaviors were present (the sum of the frequencies ‘any 2’ and 

‘any 3 or all’). All sociodemographic characteristics of the parents and children, and lifestyle-

related characteristics of the children differed statistically significant between the subgroups 

of children with and without overweight (obesity included), with the exception of sex of the 

parent who completed the questionnaire, age of the child, and the amount of time the child 

played outside (Table 6.1).

Table 6.1 Characteristics of the total study population and according to children’s weight status (n = 7505)

Frequency in study population (%) (unless otherwise specified)

Total Child has overweight (obesity included)a P-valueb

No (n = 6847) Yes (n = 658)

Parent characteristics

Mean age, years (SD) 36.8 (4.5) 36.9 (4.5) 36.3 (4.8) <.01

Mother is respondent 6639 (88.5) 6055 (88.4) 584 (88.8) .81

Low educational levelc 1470 (19.6) 1274 (18.6) 196 (29.8) <.001

Not employed 1888 (25.2) 1699 (24.8) 189 (28.7) <.05

Single parent 506 (6.7) 437 (6.4) 69 (10.5) <.001

Child characteristics

Mean age, years (SD) 5.7 (0.4) 5.7 (0.4) 5.8 (0.4) .22

Boy 3820 (50.9) 3567 (52.1) 253 (38.4) <.001

Non-Dutch ethnicity 1044 (13.9) 909 (13.3) 135 (20.3) <.001

Mean BMI (SD) 15.5 (1.5) 15.2 (1.1) 18.7 (1.4) <.001

Child risk behaviors

Having breakfast <7 days/week 488 (6.5) 415 (6.1) 73 (11.1) <.001

Drinking sweet beverages >2 glasses/day 4826 (64.3) 4377 (63.9) 449 (68.2) <.05

Playing outside <1 h/day 486 (6.5) 445 (6.5) 41 (6.2) .79

Watching TV >2 hs/day 1430 (19.1) 1261 (18.4) 169 (25.7) <.001

Number of child risk behaviors present

None 2059 (27.4) 1922 (28.1) 137 (20.8) <.001

Only 1 3686 (51.5) 3530 (51.6) 338 (51.4)

Any 2 1386 (18.5) 1231 (18.0) 155 (23.6)

Any 3 or all 192 (2.6) 164 (2.4) 28 (4.3)

aAccording to the age and sex specific cut-off points for BMI as published by the IOTF.34  

bP-value for difference between overweight no/yes.
cLow education level = no education, primary education, lower secondary vocational education, and preparatory secondary vocational 
education.
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Compared to the children whom had breakfast every day, children whom did not eat break-

fast daily were more likely to have overweight (obesity included) (OR = 1.49, 95% CI: 1.13-1.95, 

adjusted for confounders). Compared to the children whom watched TV ≤2 hours/day, the OR 

for having overweight (obesity included) was 1.25 (95% CI: 1.03-1.51, adjusted for confounders) 

for children whom watched TV >2 hours/day. After including the four behaviors in the model 

simultaneously, only the association between not having breakfast daily and overweight 

remained statistically significant (OR = 1.44, 95% CI: 1.09-1.89) (Table 6.2).

The number of risk behaviors that were present, was positively associated with having over-

weight (obesity included), and compared to children with none of the risk behaviors, the OR 

for having overweight was 1.73 for children with 3 or all behaviors (95% CI: 1.11-2.71, adjusted 

for confounders) (Table 6.3).

Table 6.2 Associations between the behaviors and overweight (obesity included) among the children (n = 7505)

Prevalence of overweight (obesity 
included)a

OR (95% CI)

P-valueb Model 1 Model 2

Having breakfast

7 days/week 8.3 <.001 1.00 1.00

<7 days/week 15.0 1.49 (1.13 – 1.95) 1.44 (1.09-1.89)

Drinking sweet beverages

≤2 glasses/day 7.8 <.05 1.00 1.00

>2 glasses/day 9.3 1.17 (0.99-1.40) 1.15 (0.97-1.38)

Playing outside

≥1 h/day 8.8 .79 1.00 1.00

<1 h/day 8.4 0.98 (0.70-1.37) 0.98 (0.70-1.37)

Watching TV

≤2 hs/day 8.0 <.001 1.00 1.00

>2 hs/day 11.8 1.25 (1.03-1.51) 1.20 (0.98-1.46)

Model 1: behaviors individually.
Model 2: all behaviors included simultaneously.
All analyses were adjusted for sex of the child and sociodemographic characteristics (child’s ethnicity, educational level parent, single 
parenthood, job status of the parent).
aAccording to the age and sex specific cut-off points for BMI as published by the IOTF.34

bP-value for difference in prevalence of overweight (obesity included) between child risk behavior not present/present.
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Discussion

We assessed the associations between the four lifestyle-related behaviors having breakfast, 

drinking sweet beverages, playing outside and watching TV, and overweight among 5-year-

old children. The results indicate that not having breakfast daily and spending too much time 

watching TV are behavioral risk factors for having overweight (obesity included) already at 

this young age. We also found that not having breakfast every day is a risk factor independent 

of the other lifestyle-related behaviors. Further, we found that having multiple of the inves-

tigated behavioral risk behaviors (not having breakfast daily; drinking >2 glasses of sweet 

beverages; spending <1 hour playing outside; and spending >2 hours watching TV per day) is 

associated with an increased risk of having overweight (obesity included) in early childhood.

With the results of our study we further strengthen the literature base regarding the four 

behavioral risk factors for overweight in early childhood.17-26, 38 We add to the existing knowl-

edge as we included a large study population of young children (n = 7505) with a small age 

range, so our results could be specifically ascribed to the 5-year-old age group. Further, we in-

cluded both dietary and physical activity factors, and also took important sociodemographic 

characteristics like socioeconomic status (SES) and ethnicity into account. We have extended 

the findings of previous studies by examining how the number of risk behaviors present is 

associated with the risk of having overweight during early childhood. Although the four risk 

factors assessed in this study are of practical relevance for guiding well-child visits, we are not 

aware of the impact of behaviors not included in the study such as consumption of sweet and 

savory snacks; neither did we include a food frequency questionnaire nor a full assessment of 

physical activity and sedentary behaviors.

Compared to the data of children/parents with missing data (n = 1279), the population 

analyzed (n = 7505) included statistically significant less children of non-Dutch ethnicity (P 

< .001), less children with overweight or obesity (P < .01), less children with the risk behav-

Table 6.3 Association between number of risk behaviors and overweight (obesity included) (n = 7505)

Number of child risk behaviorsa OR (95% CI)

None 1.00

Only 1 1.31 (1.06-1.61)

Any 2 1.48 (1.15-1.89)

Any 3 or all 1.73 (1.11-2.71)

All analyses were adjusted for sex of the child and sociodemographic characteristics (child’s ethnicity, educational level parent, single 
parenthood, job status of the parent).
aThe 4 child risk behaviors were 1) playing outside <1 h/day, 2) having breakfast <7 days/week, 3) drinking sweet beverages >2 glasses/day, 
and 4) watching TV >2 hs/day.
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iors not having breakfast daily (P < .001) and watching TV >2 hours per day (P < .001), and 

more parents with a high educational level (P < .001), more parents that were employed (P 

< .001), and less single parents (P < .001). Thus, there was some selection towards a study 

population in which the children more often were of Dutch ethnicity, had a higher SES, had a 

healthier lifestyle and less often had overweight. So, the prevalence of the risk behaviors and 

overweight in this study might therefore be somewhat underestimated. However, although 

we cannot ascertain this, it is unlikely that the associations between risk behaviors and over-

weight in the study population differ from those in the source population.

Another methodological consideration that needs to be addressed is that the characteristics 

of the parent and the child were based on self-reported data of the parent, and although 

anonymity was assured, parents might have given socially desirable answers. Height and 

weight of the children was, however, measured by trained health care professionals during 

well-child visits.

In addition to the main logistic regression analyses, in which the behaviors were included as 

dichotomous variables (risk behavior present or not, based on international recommenda-

tions), we also investigated the associations with the behaviors divided into more categories. 

Overall, the results of these analyses did not differ significantly compared to the results of 

the main analyses. However, children whom had breakfast less than 5 days a week appeared 

to have no statistically significant increased risk for having overweight (obesity included). 

On the other hand, for watching TV the ORs in the fully adjusted model remained statisti-

cally significant when watching TV less than 1 hour was used as the reference category (see 

Appendix 6.1). Further, we also performed multinomial logistic regression analyses to distin-

guish between the associations of the risk behaviors with children’s overweight, and their 

associations with children’s obesity. The association between not having breakfast daily and 

having overweight remained statistically significant. Watching TV more than recommended 

appeared to be a risk factor for having obesity, independent of the other lifestyle-related 

behaviors (see Appendix 6.2). We also performed an analysis in which we distinguished 

the subgroup obesity further in obesity versus severe obesity. While there are currently no 

international BMI cut-off points for severe obesity, we used the following cut-off points based 

on recent literature on this topic13 and sample size considerations; for boys ≥20 (kg/m2) and 

for girls ≥21 (kg/m2). The results show that watching TV was no longer statistically signifi-

cant associated with the risk of having obesity (n = 63), but there was a strong association 

with having severe obesity (n = 63); compared to children whom watched TV ≤2 hs/day, for 

children whom watched TV >2 h/day the OR was 2.14 (95% CI: 1.26-3.63) (data not shown). 

On the whole, these findings indicate that there are differences in associations between 

lifestyle-related behavior and weight status of children for different stages of overweight. 

We also investigated the associations with the behaviors playing outside and watching TV 
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included in the model as continuous variables. Since these variables did not have a normal 

distribution, we used the log transformations of these variables. We found that when watch-

ing TV increases with a factor of 10, that the risk of having overweight (obesity included) 

increases with an OR of exp(0.46) (95% CI: 0.20-0.72). For playing outside the increase in OR 

is exp(0.36) (95% CI: 0.03-0.69) (data not shown). More research is needed to investigate the 

latter association, as it is not as expected that more time playing outside is associated with a 

higher risk for having overweight. However, no statistical significant association was found 

for this behavior in the main or other analyses.

As we used cross-sectional data, the direction of the associations we found can not be con-

firmed. Spending too much time watching TV might increase the risk for developing obesity, 

but obese children might also increase the time their watching TV as a consequence of their 

weight status. For having breakfast, it might be the case that parents let their children skip 

this meal as a strategy to control the children’s weight, but not much is known from literature 

about such a mechanism among such young children.39 It is however more likely that, also 

considering the age of the children, the skipping breakfast contributed to the excess weight 

gain and not the other way around. It is known from literature that children whom do not eat 

breakfast, are more likely to consume unhealthy foods during the day,39 which induces the 

development of overweight.

In the main logistic regression analyses, we did not found a statistical significant association 

between the behaviors playing outside or drinking sweet beverages, and the risk for having 

overweight or obesity at the age of 5 years. An association between these behaviors and 

having overweight or obesity is likely to appear among the study population when they are 

getting older. The small average daily energy imbalance that is caused by spending too little 

time playing outside and drinking too much sweet beverages per day, probably needs to 

have sustained for several years before an effect on weight can be detected in our study 

population.17, 23 Further, as also indicated by previous literature, behavioral risk factors tend to 

cluster together. The association between one behavior and the risk for having overweight 

might be too weak to appear in statistical analyses, but when multiple of these behaviors are 

present the effects of these behavioral risk factors might do appear.6, 7, 13 We indeed found that 

with an increasing number of risk behaviors present, the risk for having overweight (obesity 

included) was also higher. There are several ways in which the four lifestyle-related behaviors 

might be correlated with and influence one another, and which may also contribute to the 

apparent increased risk for having overweight when multiple of the behaviors are present. 

We already mentioned the higher intake of unhealthy, energy dense foods during the day, 

like sweet beverages, among children whom do not eat breakfast daily.39 Another mechanism 

is a potential increase in intake of these unhealthy foods while watching TV or through ad-

vertising for these foods, and through food messages embedded within program content.6, 
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7, 21, 23, 40 Further, the time children spent watching TV might displace time spent in physical 

activity.6, 7

Conclusions

Not having breakfast daily and watching TV more than recommended appeared to be risk 

factors for having overweight (obesity included), already during early childhood. Further, 

when the number of the risk behaviors (risk behaviors investigated: not having breakfast 

every day, drinking >2 glasses of sweet beverages, and spending <1 hour playing outside 

and >2 hours watching TV per day) in these young children increased, also the risk for having 

overweight increased. This confirms current knowledge among older children that all four 

risk behaviors are associated with the presence of overweight. It is likely that risk behav-

iors present in early childhood tend to persist during school age and even adolescence.6, 8 

Therefore we recommend studies to develop, implement and evaluate the effectiveness of 

educational interventions that tackle obesogenic lifestyles during early childhood in order to 

prevent the onset of overweight and obesity when the children grow up. In the meantime 

we recommend physicians to target all four behaviors, and especially having breakfast and 

watching TV, for counseling during well-child visits before adverse habits are established.
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Appendix

Appendix 6.1 Associations between behaviors and overweight, with the behaviors divided in >2 categories (n = 7505)

Prevalence of 
overweight (obesity 
included)a

OR (95% CI)

P-valueb Model 1 Model 2

Having breakfast 

7 days/week (n = 7017) 8.3 <.001 1.00 1.00

≥5 - <7 days/week (n = 317) 14.2 1.51 (1.08 – 2.10) 1.47 (1.05 – 2.05)

<5 days/week (n = 171) 16.4 1.45 (0.94 – 2.23) 1.37 (0.89 – 2.11)

Drinking sweet beverages

<1 à 2  glasses/day (n = 306) 8.2 .10 1.00 1.00

≥1 à 2 - <4 à 5 glasses/day (n = 6010) 8.5 1.09 (0.71 – 1.66) 1.09 (0.71 – 1.67)

≥4 à 5 - <7 à 8 glasses/day (n = 1062) 10.3 1.23 (0.78 – 1.95) 1.18 (0.74 – 1.87)

≥7 à 8 glasses/day (n = 127) 12.6 1.33 (0.68 – 2.61) 1.27 (0.65 – 2.51)

Playing outside 

≥2 h/day (n = 4185) 9.5 .08 1.00 1.00

≥1 - 2 h/day (n = 2834) 7.7 0.84 (0.71 – 1.00) 0.86 (0.72 – 1.03)

<1 - ≥0.5 h/day (n = 429) 8.4 0.93 (0.65 – 1.34) 0.96 (0.66 – 1.38)

<0.5 h/day (n = 57) 8.8 0.81 (0.32 – 2.07) 0.87 (0.34 – 2.22)

Watching TV

<1 h/day (n = 1743) 6.3 <.001 1.00 1.00

≥1 - <2 hs/day (n = 3985) 8.7 1.33 (1.06 – 1.66) 1.32 (1.05 – 1.65)

≥2 - <3 hs/day (n = 1269) 10.7 1.44 (1.10 – 1.89) 1.38 (1.05 – 1.81)

>3 hs/day (n = 508) 13.0 1.60 (1.14 – 2.24) 1.47 (1.04 – 2.07)

Model 1: behaviors individually.
Model 2: all behaviors included simultaneously.
All analyses were adjusted for sex of the child and sociodemographic characteristics (child’s ethnicity, educational level parent, single 
parenthood, job status of the parent).
aAccording to the age and sex specific cut-off points for BMI as published by the IOTF.34

bP-value for difference in prevalence of overweight (obesity included) between categories of child behavior.
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Appendix 6.2 Associations between behaviors and weight status, for subgroups overweight and obesity separately (n = 7505)

Overweight (n = 532)

Prevalence of overweighta OR (95% CI)

P-valueb Model 1 Model 2

Having breakfast 

7 days/week 6.9 <.001 1.00 1.00

<7 days/week 11.9 1.46 (1.07-1.97) 1.42 (1.05-1.93)

Drinking sweet beverages

≤2 glasses/day 6.4 <.05 1.00 1.00

>2 glasses/day 7.7 1.19 (0.98-1.44) 1.17 (0.97-1.42)

Playing outside 

≥1 h/day 7.2 .94 1.00 1.00

<1 h/day 7.3 1.03 (0.72-1.47) 1.03 (0.72-1.47)

Watching TV

≤2 hs/day 6.8 <.01 1.00 1.00

>2 hs/day 9.0 1.14 (0.92-1.42) 1.10 (0.88-1.37)

Obesity (n = 126)

Prevalence of obesitya OR (95% CI)

P-valueb Model 1 Model 2

Having breakfast 

7 days/week 1.7 <.001 1.00 1.00

<7 days/week 3.9 1.60 (0.93-2.73) 1.48 (0.86-2.54)

Drinking sweet beverages

≤2 glasses/day 1.6 .32 1.00 1.00

>2 glasses/day 1.9 1.13 (0.77-1.66) 1.07 (0.73-1.58)

Playing outside 

≥1 h/day 1.8 .43 1.00 1.00

<1 h/day 1.3 0.76 (0.33-1.75) 0.77 (0.34-1.78)

Watching TV

≤2 hs/day 1.4 <.001 1.00 1.00

>2 hs/day 3.4 1.71 (1.16-2.53) 1.65 (1.11-2.44)

Reference category is ‘no overweight’.
Model 1: behaviors individually.
Model 2: all behaviors included simultaneously.
All analyses were adjusted for sex of the child and sociodemographic characteristics (child’s ethnicity, educational level parent, single 
parenthood, job status of the parent).
aAccording to the age and sex specific cut-off points for BMI as published by the IOTF.34

bP-value for difference in prevalence of overweight/obesity between child risk behavior not present/present.
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Abstract 

Introduction

The global increase in childhood overweight and obesity has been ascribed partly to increas-

es in children’s screen time. Parents have a large influence on their children’s screen time. 

Studies investigating parenting and early childhood screen time are limited. In this study, we 

investigated associations of parenting style and the social and physical home environment 

on watching TV and using (game) computers among 5-year-old children.

Methods

This study uses baseline data concerning 5-year-old children (n = 3067) collected for the ‘Be 

active, eat right’ study. Parents provided questionnaire information on sociodemographic 

characteristics, children’s screen time, the home environment, and parenting style.

Results

Children of parents with a higher score on the parenting style dimension involvement, were 

more likely to spend >30 min/day on (game) computers. Overall, families with an authorita-

tive or authoritarian parenting style had lower percentages of children’s screen time com-

pared to families with an indulgent or neglectful style, but no significant difference in OR 

was found. In families with rules about screen time, children were less likely to watch TV >2 

hrs/day and more likely to spend >30 min/day on (game) computers. The number of TVs and 

(game) computers in the household was positively associated with screen time, and children 

with a TV or (game) computer in their bedroom were more likely to watch TV >2 hrs/day or 

spend >30 min/day on (game) computers.  

Conclusion

The magnitude of the association between parenting style and screen time of 5-year-olds 

was found to be relatively modest. The associations found between the social and physical 

environment and children’s screen time are independent of parenting style. Interventions 

to reduce children’s screen time might be most effective when they support parents specifi-

cally with introducing family rules related to screen time and prevent the presence of a TV or 

(game)computer in the child’s room.
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Introduction 

The global increase in prevalence of childhood overweight and obesity has been ascribed to 

several trends including the increase in consumption of energy-dense diets and the increase 

in sedentary behavior (in particular the increase in screen time; time spent watching TV and 

on (game) computers).1-3 Children’s screen time increases with age and patterns of screen 

time track over time.4, 5 Parents influence their children’s screen time by their practices (e.g. 

having rules about watching TV) and by controlling the physical home environment (e.g. 

placing or not allowing a TV in the child’s bedroom).1, 6 

Interventions aiming to reduce children’s screen time should be family-based, start during 

early childhood, and target modifiable factors in the home setting.1, 7 It is likely that the home 

environment factors that influence children’s screen time, and their impact on screen time, 

change during childhood.4, 8 Most studies investigating associations between the social and 

physical home environment and children’s screen time included school-aged children (be-

tween the age of 6 to 13 years);4, 9-18 studies investigating these associations in children below 

6 years of age are limited.19-21 Previous studies found that family rules on watching TV are 

associated with less TV viewing10, 13, 14, 20 and that high child autonomy is associated with more 

TV viewing.9, 15 The results of studies investigating the influence of having a TV in the child’s 

bedroom on the amount of TV viewing are inconsistent; some studies found that a TV in the 

child’s bedroom was associated with increased TV viewing12, 14, 16, 19, 22 whereas others found no 

association.4, 10, 11, 15 Further, most studies included only watching TV as a screen time activity 

and only few studies included using (game) computers as screen time.15, 18, 20, 22

Parenting practices and parenting decisions on the physical home environment take place 

in the context of the parenting style (i.e. the climate in which a family functions and children 

are raised).8, 23 Parenting style can be categorized as authoritative, authoritarian, indulgent, 

or neglectful.24 However, the relationships between parenting style, the social and physical 

home environment and children’s screen time remain (largely) unknown.25-27 

The relationships between parenting style, the home environment, and children’s screen time 

and weight status are complex. It is unclear how parenting style and the home environment 

are associated with young children’s screen time. In this study, we investigated associations 

between parenting style, the home environment and screen time among a large sample of 

5-year-old children (Figure 7.1; the association with children’s weight status is outside of the 

scope of the present study). First, we hypothesized that screen time would be lower for chil-

dren of parents with higher scores on strictness in general (parents with an authoritarian or 

authoritative parenting style) (arrow A in Figure 7.1). Second, we hypothesized that children’s 

screen time would be the lowest for children in families with rules regarding screen time and 
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would be the highest for children with a TV or (game) computer in their bedroom (arrow B in 

Figure 7.1). Thirdly, we also examined whether the association between parenting style and 

children’s screen time was mediated through the home environment (arrow C and B in Figure 

7.1).

Methods

Design and study population

This study is embedded in the ‘Be active, eat right’ study. As detailed elsewhere,28 the ‘Be ac-

tive, eat right’ study aims to assess the effects of an overweight prevention program among 

children at elementary schools throughout the Netherlands. The Medical Ethics Committee 

of the Erasmus MC - University Medical Centre Rotterdam approved the study protocol. Of 

the 37 municipal health services in the Netherlands, nine municipal health services agreed 

to participate in the study. A total of 13,638 parents of 5-year-olds were invited by mail for 

a free-of charge well-child visit at one of these nine municipal health services and 64.4% 

(n = 8784) provided written informed consent to participate in the study. The children and 

their parents were randomly allocated into either an intervention group or a control group. 

Baseline data were collected during the 2007-2008 school year and these data were used for 

the present study. 

Parents completed questionnaires with items on socio-demographic characteristics and 

lifestyle-related characteristics pertaining to themselves and their child. To minimize the 

respondent burden, only a subgroup (n = 4381) of the total population (n = 8784) included 

in the study was asked to complete an additional questionnaire. This additional question-

naire included items on parenting style, and the social and physical home environment. All 

parents in the control group were asked to complete this questionnaire (n = 3942) whereas 

 
 

B C 

Home Environment  
Social home environment 

(parenting practices): 

- Family rules  

- Parental monitoring 

- Parental urging  

- Child autonomy 

Physical home environment: 

- Nr. devices household 

- TV/(game)computer in 

child’s bedroom 

A 

Parenting Style  
Dimensions: 

- Involvement  

- Strictness  
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- Authoritative 

- Authoritarian 

- Indulgent 

- Neglectful 

 

Child’s Screen Time  
- Time spent watching TV 

- Time spent on (game) 

computers 

 

 

Child’s Weight Status 

 

Figure 7.1 Hypothesized model of relationships between parenting style, home environment, children’s screen time and weight status
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only parents of children with overweight or obesity in the intervention group were asked to 

complete the questionnaire (n = 439).28 The questionnaire was developed based on items 

used in other studies on screen time, parenting style, and social and physical home environ-

ment characteristics.29-31 The response rate for the questionnaire was 74.8% (n = 3278). After 

removing records with missing data on the child’s screen time (n = 211), a study population of 

n = 3067 children and their parents remained. 

Screen time of the children

Parents reported on a questionnaire the time their child spent watching TV and using a 

(game) computer. We indicated in the questionnaire that a (game) computer also included 

portable consoles. Parents were asked to indicate the average number of weekdays and 

weekend days their child spent time on a (game) computer and watching TV, and how much 

time their child spent on a (game) computer and watched TV on average in the morning, 

the afternoon, and at night after dinner on weekdays and during weekends. We combined 

the weekday and weekend data and recoded the two screen time variables. To dichotomize 

using (game) computers, we used 30 minutes per day (min/day) as the cut-off point to allow 

meaningful comparisons between subgroups that spent ≤30 min/day versus >30 min/day on 

(game) computers (approximately 15% of the children spent >30 min/day on (game) comput-

ers; <5% spent >1 hour/day on (game) computers). Watching TV was dichotomized based on 

international recommendations32-34 into watching TV ≤2 hours per day (hrs/day) or >2 hrs/day. 

Parenting style 

Parenting style was assessed using an adapted version of the Steinberg instrument, which 

is considered one of the best measurement tools available to measure parenting style.8, 24, 29 

Two parenting style dimensions were measured: involvement and strictness of the parents 

in general. The involvement and strictness scales included nine and six items, respectively. 

Parents responded on a 5-point scale with the scale ranging from strongly agree to strongly 

disagree. Internal consistencies were α = 0.75 for the involvement scale and α = 0.78 for the 

strictness scale. A full description of scales, scale properties, items, and item response scales 

is available in Appendix 7.1.

In the main analyses, we used the continuous parenting style dimensions involvement and 

strictness.35 The involvement and strictness scales can be used to define four parenting 

styles: authoritative (high on involvement and high on strictness), authoritarian (low on 

involvement and high on strictness), indulgent (high on involvement and low on strictness) 

and neglectful (low on involvement and low on strictness). For interpretation purposes we 

categorized parents into the four styles by using the median splits on both the involvement 

and strictness scales.24 
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Social environment and physical home environment 

The following parenting practices (i.e. the social environment) regarding screen time were 

measured: family rules regarding screen time, parental monitoring of their child’s screen 

time, whether the parents urge their child to turn off the TV or (game) computer, and the 

autonomy of the child regarding screen time. A ‘rules’ index was created by summing the 

number of rules, with a higher score indicating that the parents had more rules with regard 

to their child’s screen time. Parental monitoring and urging to turn off the TV or (game) com-

puter were assessed using a 5-point response scale. A higher score on each of these items 

indicated that the parents monitor their child’s screen time and urge their child to turn off the 

TV or (game) computer. Child autonomy was assessed using three items. A scale was created, 

with higher scores indicating more autonomy of the child concerning screen time.  

The physical home environment was measured using two items; the number of TVs and 

(game) computers present in the household, and whether the child has a TV or (game) com-

puter in his or her bedroom.

A full description of scales, scale properties, items, and item response scales is available in 

Appendix 7.1. No strong correlations were found between the factors measuring the social 

environment and physical environment (all correlations below 0.80), and therefore there are 

no indications for multicollinearity.

Sociodemographic characteristics

We included several potential confounding sociodemographic characteristics in this study: 

child sex and the child’s ethnic background (Dutch, non-Dutch), parental educational level 

(high, mid, or low), family structure (two-parent family, single-parent family or other), and 

parental employment status (employed full-time/part-time or not employed). A child was 

considered to be of non-Dutch ethnic background when at least one of the parents was born 

abroad (definition as used by Statistics Netherlands).36 Parental education level was recoded 

in three categories according to the Dutch standard classification as defined by Statistics 

Netherlands:37 high level (academic higher education/university education, higher profes-

sional education), mid level (pre-university education, senior secondary education, and 

senior secondary vocational education), and low level (preparatory secondary vocational 

education, lower secondary vocational education, primary education, and no education).

Statistical analysis

Mean and frequency differences in sociodemographic characteristics between the subgroups 

of parent-reported screen time were examined using t-tests for continuous variables and 

Chi-square statistics for categorical variables. We examined differences in children’s screen 

time by parenting styles using Chi-square statistics. We used multivariable logistic regres-
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sion analyses to test the associations between parenting style, the home environment and 

children’s screen time. We report the odds ratios (ORs) and 95% confidence intervals (CIs) for 

all models. 

First, we tested the association between the parenting style dimensions, parenting style 

categories, and the child’s screen time. Second, we tested the associations between the social 

and physical home environment characteristics and the child’s screen time. Further, to test 

whether the association between parenting style and the child’s screen time (basic model) 

was mediated by the home environment, we adjusted the basic model for each social and 

physical home environment characteristic one at a time. 

Additionally, we also checked for potential effect-modification by the physical home environ-

ment characteristics or the sociodemographic characteristics in the associations between 

practices (i.e. the social environment) and the child’s screen time. No significant interactions 

were found for the physical environment characteristics and no consistent interactions were 

found for the sociodemographic characteristics. We therefore decided not to stratify the 

analyses. We adjusted the analyses for the sociodemographic characteristics (sex and age 

of the child, child’s ethnic background, educational level of the parent, parent employment 

status, and family structure). 

Only children with complete data concerning screen time were included for analyses. Of all 

other variables included in the study, the percentages of missing values ranged from 0.1 – 11.9 

with approximately two-thirds of the variables having <5% missing values. Because the miss-

ing values were not completely at random, we used the multiple imputation procedure in 

SPSS (version 20.0). The imputation procedure was carried out using all variables in the study 

except parent age and sex of the parent. All analyses were performed on both the original 

dataset with complete cases38 and the five imputed datasets and were then compared. Be-

cause there were no differences in the direction of the associations found, the ORs and their 

CIs presented are the pooled results of the analyses performed on the imputed datasets. 

We performed the analyses using SPSS 20 for Windows (International Business Machines 

(IBM) Corp., SPSS Statistics, version 20.0, Armonk, New York, USA). 

Results 

Table 7.1 shows the general characteristics of the parents and children included in the study. 

Mean age of the children in the study population (total n = 3067) was 5.8 (SD 0.4) years and 

49.3% were male. Children with a mother with a low educational level and children of non-
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Parenting style, the home environment, and screen time

Dutch ethnic background were more likely to watch TV >2 hrs/day and spend >30 min/day on 

(game) computers. Further, children in single-parent families were more likely to watch TV >2 

hrs/day and boys were more likely to spend >30 min/day on (game) computers. 

In Table 7.2, the associations between parenting style and parent-reported screen time of 

the children are presented. Children of parents with a higher score on the parenting style 

dimension involvement were more likely to spend >30 min/day on (game) computers (1.34 

(95% CI: 1.02-1.77)). Overall, families with an authoritative or authoritarian parenting style 

had lower percentages of children’s screen time compared to families with an indulgent or 

neglectful parenting style. However, no difference in OR was found between subgroups with 

an authoritative parenting style and subgroups with another parenting style.

In Table 7.3 and Table 7.4, the associations between the characteristics of the social and physi-

cal home environment and children’s screen time are presented. For example, children in 

families with rules about when and how long children are allowed to watch TV (present in 

69.1% of all families) had an OR of 0.60 (95% CI: 0.47-0.76) for watching TV >2 hrs/day com-

pared to children without these family rules. Children in families with rules about when and 

how long children are allowed to use (game) computers (present in 61.8% of the families) 

had an OR of 1.91 (95% CI: 1.47-2.48) for spending >30 min/day on (game) computers. For 

children with higher autonomy concerning using (game) computers, the OR was 1.50 (95% 

CI: 1.36-1.66). Further, the number of TVs and (game) computers present in the household 

Table 7.2 Logistic regression analyses for association between parenting style and children’s screen time (n = 3067)   

Watching TV >2 hrs/day Using (game) computers >30 min/day

OR (95% CI) OR (95% CI)

Parenting style dimensions Mean (SD) Mean (SD) 

Involvement 4.4 (0.4) 0.88 (0.70 – 1.12) 4.4 (0.4) 1.34 (1.02 – 1.77)  

Strictness 4.4 (0.6) 0.92 (0.79 – 1.07) 4.4 (0.6) 1.10 (0.92 – 1.31) 

Parenting style categories n (%)* n (%)**

Authoritative (n = 1061) 202 (19.0) 1.00 (ref ) 166 (15.6) 1.00 (ref )

Authoritarian (n = 399) 74 (18.5) 1.05 (0.78 – 1.43) 43 (10.8) 0.70 (0.48 – 1.03)

Indulgent (n = 426) 106 (24.9) 1.22 (0.92 – 1.62) 80 (18.8) 1.09 (0.79- 1.51)

Neglectful (n = 929) 223 (24.0) 1.20 (0.96 – 1.49) 144 (15.5) 0.87 (0.68 – 1.12)

For details on the measures used, see Appendix 7.1. 
The means and frequencies presented are means and frequencies of the original dataset. Missing values were 252 (8.2%) for parenting style. To 
examine differences in watching TV and using (game) computers across parenting styles, Chi-square statistics were used; the p-values are the 
pooled results of analysis of the five imputed datasets.
The ORs are adjusted for sociodemographic characteristics (sex and age of the child, ethnic background of the child, educational level of the 
parent, employment status and family structure).
* p < 0.05 for difference across parenting styles.
** p < 0.01 for difference across parenting styles.
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was positively associated with children’s screen time, and children who have a TV or (game) 

computer in their bedroom had higher odds for watching TV >2 hrs/day and spending >30 

min/day on (game) computers. 

We found a statistically significant association between the parenting style dimension 

involvement and using (game) computers by the child (Table 7.2), and tested whether this 

association was mediated by the home environment. Adding the home environment char-

acteristics to the model changed the OR in the range between 2.9% and 23.5% (Appendix 

7.2). After adjustment for the relevant home environment characteristics (characteristics that 

changed the OR >10%), the association between the parenting style dimension involvement 

and use of (game) computers by the child was no longer statistically significant (OR 1.30 (95% 

CI: 0.98-1.72), data not shown). 

Table 7.3 Logistic regression analyses for associations between home environment characteristics and watching TV by the child (n = 3067)  

Watching TV  >2 hrs/day,
OR (95% CI)

Social home environment (parenting practices)

Nr. of family rules about watching TVa, n (%)

1 rule (when or how long the child is allowed to watch TV) 457 (15.1) 0.91 (0.67 – 1.22)

2 rules (when and how long the child is allowed to watch TV) 2084 (69.1) 0.60 (0.47 – 0.76)

Parental monitoring concerning watching TV, always/oftenb, n (%) 2596 (86.0) 0.55 (0.43 – 0.69)

Parental urging to turn off TV, always/oftenb, n (%) 1267 (42.1) 0.94 (0.77 – 1.13)

Child autonomy concerning watching TVc, mean (SD) 2.2 (0.9) 1.55 (1.40 – 1.70)

Physical home environment 

Nr. of TVs in householdd, n (%)

1 TV 913 (31.3) 1.00

2-3 TVs 1872 (61.2) 1.79 (1.44 – 2.23)

≥4 TVs 128 (4.2) 2.83 (1.85 – 4.32)

Child has TV in bedroom, yese, n (%) 266 (8.7) 2.62 (2.00 – 3.44)

For details on the measures used, see Appendix 7.1. 
The frequencies (n (%)) and means presented are frequencies and means of the original dataset. Missing values were 49 (1.6%) for family rules 
about watching TV, 47 (1.5%) for parental monitoring, 55 (1.8%) for parental urging to turn off the TV, 73 (2.4%) for child autonomy concerning 
watching TV, 7 (0.2%) for number of TVs in the household, and 12 (0.4%) for whether the child has a TV in the bedroom. 
The ORs are the pooled results of analysis of the five imputed datasets. 
The ORs are adjusted for sociodemographic characteristics (sex and age of the child, ethnic background of the child, educational level of the 
parent, employment status and family structure). 
aThe reference category (OR = 1.00) is ‘no rules’ 
bThe reference category (OR = 1.00) is ‘never, seldom, or sometimes’
cAn increase on child autonomy indicates higher autonomy of the child concerning screen time.
dHouseholds without a TV (n = 147, 4.8%) were excluded from analysis. 
eThe reference category (OR = 1.00) is ‘no’    
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Discussion 

In this study among more than three thousand 5-year-old children from different parts of the 

Netherlands, we investigated associations between parenting style, the home environment, 

and parent-reported screen time. First, as hypothesized, children’s screen time was lower 

for children in families with an authoritative or authoritarian parenting style compared to 

children in families with an indulgent or neglectful parenting style. However, we only found a 

statistically significant association between the parenting style dimension involvement and 

using (game) computers by the child (children with parents with higher involvement, were 

more likely to spend >30 min/day on (game) computers). No difference in OR was found be-

Table 7.4 Logistic regression analyses for associations between home environment characteristics and using (game) computers by the child (n 
= 3067)  

Using (game) computers 
>30 min/day, 
OR (95% CI)

Social home environment (parenting practices)

Nr. of family rules about using (game) computersa, n (%)

1 rule (when or how long the child is allowed to use a (game) computer) 232 (7.9) 1.80 (1.17 – 2.77)

2 rules (when and how long the child is allowed to use a (game) computer) 1823 (61.8) 1.91 (1.47 – 2.48)

Parental monitoring concerning using (game) computers, always/oftenb, n (%) 2353 (80.5) 1.60 (1.20 – 2.12)

Parental urging to turn off (game) computer, always/oftenb, n (%) 876 (30.0) 2.34 (1.89 – 2.90)

Child autonomy concerning using (game) computersc, mean (SD) 2.0 (1.7) 1.50 (1.36 – 1.66)

Physical home environment 

Nr. of (game) computers in householdd, n (%)

1 computer 1208 (39.6) 1.00

2-3 computers 1191 (39.1) 1.91 (1.51 – 2.42)

≥4 computers 259 (8.5) 3.64 (2.62 – 5.07)

Child has (game) computer in bedroom, yese, n (%) 468 (15.3) 2.57 (2.03 – 3.25)

For details on the measures used, see Appendix 7.1. 
The frequencies (n (%)) and means presented are frequencies and means of the original dataset. Missing values were 116 (3.8%) for family 
rules about using (game) computers, 145 (4.7%) for parental monitoring, 146 (4.8%) for parental urging to turn off the (game) computer, 158 
(5.2%) for child autonomy concerning using (game) computers, 19 (0.6%) for number of (game) computers in the household, and 10 (0.3%) for 
whether the child has a (game) computer in the bedroom. 
The ORs are the pooled results of analysis of the five imputed datasets. 
The ORs are adjusted for sociodemographic characteristics (sex and age of the child, ethnic background of the child, educational level of the 
parent, employment status and family structure).
aThe reference category (OR = 1.00) is ‘no rules’. 

bThe reference category (OR = 1.00) is ‘never, seldom, or sometimes’.
cAn increase on child autonomy indicates higher autonomy of the child concerning screen time.
dHouseholds without a (game)computer (n = 390, 2.7%) were excluded from analysis. 
eThe reference category (OR = 1.00) is ‘no’.    
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tween subgroups with an authoritative parenting style and subgroups with another parent-

ing style. Second, as hypothesized, we found that children in families with rules and parental 

monitoring regarding watching TV are less likely to watch TV >2 hrs/day and that children 

with higher autonomy regarding watching TV are more likely to watch TV >2 hrs/day. Further, 

having multiple TVs within the household and a TV in the child’s bedroom is associated with 

higher odds for watching TV >2 hrs/day. Overall, the results for spending >30 min/day on 

(game) computers were comparable to these results for watching TV >2 hrs/day. Thirdly, we 

found that characteristics of the social home environment mediated the association between 

the parenting style dimension involvement and children’s use of (game) computers.  

We found that children are more likely to spend >30 min/day on (game) computers in families 

where rules are present concerning using (game) computers, where parents urge the child 

to turn off the (game) computer, and where parents monitor the time a child uses (game) 

computers. The directions of these associations are unlike those for watching TV and were 

not as expected. However, as we used cross-sectional data, the direction of these associations 

might be the other way around. In other words, it might be that parents have rules about the 

amount of computer use and monitor the time their child uses (game) computers because 

the child was spending relatively large amounts of time on (game) computers. From our data, 

1920 (62.6%) children in the study population spent less than 15 minutes a day on a (game) 

computer, and 617 of these children (equal to 20.1% of the total study population) did not 

spend any time on a (game) computer. We repeated the analyses after excluding the children 

who spent no time on a (game) computer. The higher odds for spending >30 min/day on 

(game) computers was no longer statistically significant for children with parental monitor-

ing and with 1 family rule about using (game) computers. 

Our new hypothesis that a child spending a relatively high amount of time on (game) com-

puters leads to family rules about amount of computer use is strengthened by the finding 

that children with high autonomy regarding using (game) computers are also more likely to 

spend >30 min/day on (game) computers. However, over the past few years there has been 

an increase in the use of electronic media by very young children39 and with the introduction 

of smart phones and tablets more parents are probably introducing rules on the amount of 

time a child may spend using a device. 

In the main analyses, we chose to use the continuous parenting style dimensions strictness 

and involvement instead of a categorization in the four parenting styles, as this categoriza-

tion is arbitrary, sample specific and causes reduction in measurement reliability.35, 40, 41 We 

also investigated the effect of the two parenting style dimensions in combination, and the 

interactions appeared to be non-significant (p-values >0.1, data not shown). In our study, 

we only used the categorization into the four parenting styles for interpretation purposes. 
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To categorize parents, we dichotomized the strictness and the involvement scales based on 

the median values of both scales in our study population.24 Other studies defined the four 

parenting categories also by ‘trichotomizing’ both scales using tertiles (which presumably 

leads to more distinct parenting style groups compared to using dichotomization, as parents 

who score in the middle tertile are excluded from the analyses), or by using cut-off points for 

the scales.42 For comparison; by using trichotomisation in our study population, 16.3% of the 

parents were classified authoritative, 1.3% as authoritarian, 4.4% as indulgent, and 18.5% as 

neglectful. By using the cut-off points of Steinberg et al, 9.4% of the parents were classified 

authoritative, 15.6% as authoritarian, 5.9% as indulgent, and 69.1% as neglectful. We recom-

mend future studies to investigate cluster analytic approaches when categorizing parents 

into parenting styles.43    

Other methodological considerations of the present study need to be addressed also. As we 

used cross-sectional data, the direction of the associations can not be confirmed. Further, 

child behavior was based on data reported by the parent. Parents might have given socially 

desirable answers even though anonymity was assured. Parent-reports are also susceptible 

to recall bias. However, by asking parents about their child’s screen time on week days and 

weekend days separately, we took into account potential variation in screen time between 

weekdays and weekend days. Parents were asked to report the time their child spent watch-

ing TV and using (game) computers during an average week in total; we did not differentiate 

between households in the questionnaire. We did, however, adjust the analyses for family 

structure (two-parent family, single-parent family or other). To minimize the respondent bur-

den, only one questionnaire was obtained per child, and in most cases this questionnaire 

was completed by the child’s mother (90.5%). It was not possible in the present study to 

compare, for example, parenting style of the mother and the father. Further, the prevalence 

of overweight and obesity was relatively high in our study population, because all parents 

in the control group were asked to complete the questionnaire whereas only the parents of 

children with overweight or obesity in the intervention group were asked to complete the 

questionnaire.28 The results reported in this study were the same when we repeated the main 

analyses and included the control group only. Based on this, we conclude that the relatively 

high prevalence of overweight and obesity in our study population did not affect the results 

reported in this study. 

Our results support the evidence emerging from the literature of modifiable factors in the 

home environment that are associated with the time children spend watching TV or using 

(game) computers. The strengths of our study are that we included a large study population 

of young children with a small age range, therefore our results are specific to the 5-year-old 

age group. Further, we included two indicators of screen time (watching TV and using (game) 

computers) and analyzed the data separately. It has been recommended that watching TV 



Chapter 7 

116

and using (game) computers should be investigated separately and not be combined as 

one screen-time variable as these behaviors relate differently to energy intake and energy 

expenditure.22 The opposite associations we found between family rules and watching TV 

and family rules and using (game) computers further supports the need to investigate these 

indicators of screen time separately. 

To our knowledge, our study is the first to investigate associations between parenting style, 

the home environment, and children’s screen time. Although children in families with an 

authoritative and authoritarian parenting style had the lowest overall amount of parent-

reported screen time compared to children in families with an indulgent or neglectful par-

enting style, our results indicated that the magnitude of the association between parenting 

style and children’s screen time is relatively modest. Additionally, we investigated whether 

parenting style within the household might be an effect-modifier in the association between 

the social and physical home environment and screen time of the children. Parenting style 

within the household also appeared not to be an effect-modifier in any of the associations 

between the social or physical home environment characteristics and screen time (p-values 

>0.10 for all interaction terms, data not shown). This indicates independent associations be-

tween the social and physical home environment and children’s screen time. A study among 

older children (aged 10-11 years), however, reported that permissive parenting (comparable 

with an indulgent parenting style) was associated with a higher level of watching TV com-

pared to authoritative parenting.17 Further, studies on energy intake among 6 to 8 year-olds27 

and 12 to 17 year-olds35 also reported more pronounced effects of parenting practices on 

children’s energy intake among households with an authoritative parenting style. Therefore, 

more longitudinal studies are needed to investigate a potential long-term effect of parenting 

style on children’s screen time. 

In 2007-2008, 8.7% of the 5-year-olds in our study population had a TV in their bedroom and 

15.3% had a (game) computer in their bedroom. It is likely that nowadays these percentages 

are higher. In the present study, a TV and (game) computer in the bedroom was associated 

with a higher odds ratio for watching TV more than 2 hours a day and spending more than 

30 minutes per day on (game) computers. In a qualitative study investigating the thought-

process of parents behind having a TV in the child’s bedroom,44 it was reported that parents 

think that it assists with bedtime routine (i.e. children are in their bedroom and can watch 

TV until it is time for them to go to sleep), that it allows family members to each watch what 

they want, and that it stops fighting amongst children. It might be useful for interventions 

to discuss these incorrect notions of parents. Further, the study also indicated that once a TV 

is present in a child’s bedroom it is difficult to remove and, therefore, it might be better to 

prevent the placement of a TV in the child’s bedroom in the first place.  
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Our study provides new insights into the associations between parenting style, the home 

environment and children’s screen time. The social and physical home environment has 

unique effects on children’s screen time that are independent of parenting style. Our results 

indicate a relative modest association between parenting style and screen time at the age of 

5 years. To reduce the time a child spends watching TV or using a (game) computer, it might 

be important to make parents more aware of the influence they have on their child’s behav-

ior, especially when the child is young. However, parents might find it an increasing challenge 

to limit their children’s screen time because the changes in society increasingly promote 

children’s screen time;45, 46 for example the availability of multiple TV channels around the 

clock with programs for children, the increase in computer games aimed at children, but also 

the increase in use of electronic media in children’s education. For these reasons, parents 

might experience it as a challenge to create a home environment that limits screen time. 

Therefore, it might be important that interventions aiming to reduce children’s screen time 

address the social and physical environmental context in which children’s screen time occurs. 

Such interventions might be most effective if they start during early childhood and before 

family habits are established. These interventions should improve the ability of parents to 

create and maintain a healthy home environment by providing the parents with informa-

tion, skills, support, and encouragement to make changes in parenting practices and in the 

physical home environment. Future studies are needed to evaluate whether interventions 

that focus on improving the social and physical home environment (e.g. by promoting the 

introduction of family rules or ‘passive controls’ regarding screen time – for example software 

programs that restrict access to the TV or (game) computer–, by preventing the placement of 

a TV or (game) computer in (young) children’s bedrooms, but also by suggesting alternative 

activities such as drawing or playing outside) indeed result in a reduction of the children’s 

screen time.
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Parenting style, the home environment, and screen time
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Appendix 7.2 Logistic regression analyses for the association between the parenting style dimension involvement and using (game) 
computers >30 min/day by the child, and the association after adjustment for social and physical environment characteristics (n = 3067) 

Using (game) computers >30 min/day, 
OR (95% CI)

Changea

Parenting style dimension involvement (basic model) 1.34 (1.02 – 1.77)  

Basic model + social home environment (parenting practices)

  Nr. of family rules about using (game) computers 1.31 (1.00 – 1.74) -8.8%

  Parental monitoring concerning using (game) computers 1.29 (0.98 – 1.71) -14.7%

  Parental urging to turn off (game) computer 1.26 (0.95 – 1.66) -23.5%

  Child autonomy concerning using (game) computers 1.41 (1.07 – 1.86) +20.6%

Basic model + physical home environment

  Nr. of (game) computers in household 1.33 (1.00 – 1.77) -2.9%

  Child has (game) computer in bedroom 1.32 (1.00 – 1.74) -5.9%

For details on the measures used, see Appendix 7.1. 
The ORs are the pooled results of analysis of the five imputed datasets. 
The ORs are adjusted for sociodemographic characteristics (sex and age of the child, ethnic background of the child, educational level of the 
parent, employment status and family structure).
a Change represent the change in OR relative to the basic model after adjustment for the characteristics of the social and physical home 
environment ([ORbasic model+characteristic – ORbasic model]/[ORbasic model – 1] x 100). 
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Introduction

In the last decades, there has been a dramatic increase in the prevalence of childhood over-

weight and obesity worldwide. In the Netherlands, the prevalence of overweight and obesity 

has more than doubled since 1980. In 2009, 13.3% of the boys and 14.9% of the girls had 

overweight, and 1.8% and 2.2% had obesity. Childhood overweight and obesity are a major 

burden on health care. In 2004, an overweight detection protocol was developed for use in 

the youth healthcare setting to uniformly detect childhood overweight and obesity. Accord-

ing to this protocol, the age and sex specific cut-off points for the body mass index presented 

by the International Obesity Task Force (IOTF) are used to assess children’s weight status. In 

2005, the overweight prevention protocol was developed for use in the youth healthcare 

setting. In this intervention, the focus is on the following 5 elements; 1) stimulating breast-

feeding, 2) stimulating to have breakfast regularly, 3) reducing the intake of sweet beverages, 

4) stimulating physical activity (especially playing outside), and 5) reducing watching TV and 

using (game) computers. 

The overall aim of this thesis was to provide new insights into overweight assessment and 

risk factors for overweight in young children, which might improve the prevention of child-

hood overweight and obesity. The aims of this thesis were:

1.	 To develop a study to implement and evaluate the overweight prevention protocol. 

(Chapter 2) 

2.	 To investigate the agreement between the body mass index and measures of waist cir-

cumference in the identification of overweight among 5-year-old children. (Chapter 3)

3.	 To investigate the associations between socioeconomic status, ethnic background, and 

overweight among 5-year-old children. (Chapter 4 and 5)

4.	 To investigate the associations between lifestyle-related behaviors and overweight 

among 5-year-old children. (Chapter 6)

5.	 To investigate the associations between parenting style, the home environment, and 

screen time of 5-year-old children. (Chapter 7)

In this general discussion, first the study that was developed to evaluate the effects of the 

overweight prevention protocol, and the findings of this effectevaluation, are described 

briefly. Second, the main findings of the studies described in this thesis are discussed in a 

broader context. Third, methodological strengths and limitations are highlighted. Further, 

recommendations for future research and for the practice setting are given. The chapter ends 

with a final conclusion of this thesis.  
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Development and findings of the cluster-randomized controlled 
trial of the ‘Be active, eat right’ study

The first aim of this thesis was to develop a study to implement and evaluate the overweight 

prevention protocol. In Chapter 2 of this thesis, the development and the design of the study 

are described, which aimed to assess the effects of the overweight prevention protocol on 

body mass index (BMI) and waist circumference (WC), and health-related behavior among 

children. A cluster-randomized controlled trial was conducted among 5-year-old children 

and their parents. Interventions for overweight prevention should start preferably early in 

life. Children were included at the age of 5 years, because at that age all children and parents 

in the Netherlands are invited for a regular well-child visit by youth healthcare profession-

als at municipal health services. Of the 37 municipal health services in the Netherlands, 9 

services with 44 teams of youth healthcare professionals agreed to participate in the study. 

The 44 teams of youth healthcare professionals were randomly allocated to the interven-

tion or control group. A total of 13,638 parents of 5-year-olds were invited by mail for the 

free-of charge well-child visit by one of the 9 municipal health services. Of the parents 

64.4% (n=8784) provided written informed consent to participate in the ‘Be active, eat right’ 

study. The trained youth healthcare professionals measured weight, height and WC of all 

children during the well-child visits. When a child was detected as having overweight in 

the intervention group, the overweight prevention protocol was applied. According to this 

protocol parents of children with overweight were invited for up to three counseling sessions 

during which they received personal advice about a healthy lifestyle (with a focus on the 

four lifestyle-related behaviors having breakfast, drinking sweet beverages, physical activity 

(especially playing outside), and watching TV and using (game) computers), and the parents 

were motivated for and assisted in behavioral change. Parents completed questionnaires 

including items on the four lifestyle-related behaviors, parenting style, parenting practices, 

and home environment characteristics. Baseline data were collected during the 2007-2008 

school year when the children were at the age of 5 years, and data was collected after 12 and 

24 months of follow-up. The baseline data were used for the chapters 3 until chapter 7 of this 

thesis. 

Meanwhile, the overweight prevention protocol has been evaluated and the effects of the 

intervention have been reported; limited effects on health behavior and BMI of the children 

were found.1, 2 In the intervention group, a smaller increase in BMI for children with mild 

overweight (BMI 17.25 and 17.50) was observed. Children in both the intervention and control 

group appeared to consume less sweet beverages at follow-up compared to baseline. 

Below, some possible explanations are described why limited effects of the overweight pre-

vention protocol were observed. The teams of youth healthcare professionals were randomly 
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allocated to the intervention or control group. This procedure limited contamination of the 

control group; the youth healthcare professionals offered either the overweight prevention 

protocol to parents of children with overweight, or they offered parents usual care. How-

ever, both the prevention of childhood overweight and the introduction of the overweight 

prevention protocol received much attention over the years, and although the healthcare 

professionals in the control group were not trained to use the overweight prevention pro-

tocol, they were familiar with the protocol. This may have limited the contrast between the 

intervention and control group. Further, the healthcare professionals in the intervention 

group reported they had difficulties motivating parents to attend the additional counseling 

sessions and change overweight-related behavior. The healthcare professionals did receive 

training in motivational interviewing techniques, which can help to motivate and support 

parents to change behavior, but this training might have been insufficient. The attendance 

of the parents to the counseling sessions decreased during the intervention. This might also 

have diminished the potential effect of the intervention.3   

In the Netherlands, youth healthcare monitors the growth and development of all children, 

which creates the opportunity to reach all children at risk for developing overweight and 

obesity. The overweight prevention protocol is a promising intervention that is widely ad-

opted by and can be implemented in youth healthcare, but there are indications that the 

implementation can be improved. For example; providing youth healthcare professionals 

with more extensive training in motivational interviewing techniques, and use of tailored 

advice through the internet (complementing or replacing the additional face-to-face ses-

sions), might increase participation of parents during the intervention.3 Further, also the new 

insights provided in this thesis can be used to adjust the overweight prevention protocol. 

Future studies should investigate whether these adjustments will result in more effects of the 

overweight prevention protocol. 

Summary and interpretation of the main findings of this thesis

Assessment of overweight

The most common method of identifying overweight is the use of the BMI.4-7 It has been in-

dicated however that measuring only BMI might result in an underestimation of health risk.8 

The second aim of this thesis was to investigate the agreement between BMI and measures of 

WC in the identification of overweight among 5-year-old children. In Chapter 3 of this thesis 

the comparison between BMI versus WC and BMI versus the waist-height ratio (WHtR) in the 

identification of overweight among 5-year-old children is described. Overall, the overweight 

markers BMI versus WC and BMI versus WHtR were only in moderate agreement on the 

presence of overweight among 5-year-olds. In the group of children classified as overweight 
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according to BMI, more than one-third was not classified as overweight according to WC 

or WHtR. Also in the group children classified as overweight according to WC, more than 

one-third was not classified overweight according to BMI. In the group of children classified 

as overweight according the WHtR, more than half of the total group was classified as over-

weight only according to the WHtR. The findings further indicated that BMI and WC merely 

agree among children with the highest amounts of overall body fat and abdominal fat. The 

results also showed that BMI might not be a sensitive marker among relatively tall or short 

children. The study described in chapter 3 was the first study to compare classification results 

between BMI and WC and between BMI and the WHtR, among 5-year-old children. A previous 

study that compared BMI and WC reported a strong correlation between BMI and WC.9 The 

results described in chapter 3 suggest however, that BMI and WC merely agree on weight sta-

tus among children with excess body fat in the highest percentile groups, including children 

with obesity. However, when prevention of further increase of excess body fat is considered, 

children with levels of BMI and WC near the norm are important. If only BMI cut-off points 

continue to be used by youth healthcare professionals as a basis for their assessment of 

overweight among 5-year-olds in monitoring programs, then part of the children classified 

as overweight according to WC might be missed. Future research should investigate whether 

this group of children is also at increased risk for overweight-related health problems. 

Risk groups for overweight

The third aim of this thesis was to investigate the associations between socioeconomic status 

(SES), ethnic background, and overweight among 5-year-old children. Chapter 4 of this the-

sis describes the association between maternal educational level, as an indicator of SES, and 

overweight and obesity, and chapter 5 describes the differences in prevalence of overweight 

(including obesity) between subgroups of 5-year-old children of different ethnic background. 

An inverse association was found between maternal educational level, as an indicator of 

SES, and overweight and obesity among the 5-year-old children. A review, which included 

45 cross-sectional studies performed between 1989 and 2005, concluded that school-aged 

children whose parents (particularly mothers) have a lower level of education were at higher 

than average risk to have overweight.10 Recent studies among 3-year-olds11, 12 and 4-year-

olds13 found no association between SES and childhood overweight. These results suggest 

that differences in the prevalence of childhood overweight across SES levels appear at the 

age of 5 years. Other relatively recent studies among 5-year-olds confirm this.14-18 The study 

described in chapter 4 further adds to the existing knowledge by demonstrating to what 

extent the inverse association between SES and early childhood overweight and obesity 

could be explained by lifestyle-related characteristics of the mother and child. The higher risk 

for overweight for the lower SES groups could be explained for more than 25% by watching 

TV by the mother and by the child, having breakfast by the child, and especially by maternal 



133

General discussion

 8 

weight status. The higher risk for obesity for the lower SES groups was explained for more 

than 40% by these factors.  

It has been reported by previous studies in the Netherlands (which included study populations 

with other or wider age ranges) that children from Moroccan and Turkish ethnic background 

are at increased risk for having overweight and obesity.19-21 In 2008-2009, the prevalence rates 

of overweight and obesity in Dutch children aged 2-21 years were 13.3% and 1.8% in boys, and 

14.9% and 2.2% in girls.22, 23 In comparison, these rates were 32.5% and 8.4% in Turkish boys, 

and 31.7% and 8.0% in Turkish girls. In Moroccan children, these rates were 25.2% and 6.0% in 

boys, and 29.1% and 7.5% in girls.23 The study described in chapter 5 of this thesis also showed 

that, compared to Dutch children, children of Moroccan and Turkish ethnic background are 

at increased risk for having overweight at the age of 5 years. The study adds to the existing 

knowledge by examining to what extent this increased risk could be explained by parental 

overweight and lifestyle-related behaviors of the child. Adjustment for parental overweight 

decreased the odds for overweight for children with a Moroccan ethnic background with 

10.2% and for children with a Turkish ethnic background with 12.5%. Taking into account 

lifestyle-related behaviors of the child (watching TV and having breakfast), further reduced 

the risk for having overweight among Moroccan and Turkish children (respectively with 7.9% 

and 12.2%), but these mediating factors did not fully explain the association. In the study 

described in chapter 5, no difference in risk for having overweight was found between chil-

dren of Dutch Antillean ethnic background and Dutch children, and Surinamese children had 

lower risk for overweight. Further, the results of the study described in chapter 5 indicated 

that the effect of ethnic background may be independent of the effect of SES on the risk for 

overweight among children. 

Behavioral risk factors for overweight 

The fourth aim of this thesis was to investigate the associations between lifestyle-related 

behaviors and overweight among 5-year-old children. As described in chapter 6, children 

who did not have breakfast every day, and children who watched TV >2 hrs/day, were at 

increased risk for having overweight (obesity included). Further, when the number of risk 

behaviors (not having breakfast every day, drinking >2 glasses of sweet beverages/day, and 

spending <1 hr/day playing outside, and watching TV >2 hrs/day) in these young children 

increased, also the risk for having overweight and obesity increased.

There are numerous other studies that found associations between the four behaviors 

having breakfast, drinking sweet beverages, playing outside, watching TV, and childhood 

overweight,24-34 but these studies included mainly older children (6 years or older). The study 

described in chapter 6 adds to the existing knowledge by including a large study population 

of 5-year-olds. Further, both dietary and physical activity factors were included at the same 
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time. In comparison with other studies, no associations were found between playing outside 

or drinking sweet beverages and the risk for having overweight. These associations are likely 

to appear when the children are getting older. Further, the study described in chapter 6 

showed that a combination of several risk behaviors is a risk factor for having overweight; 

with an increasing number of risk behaviors, the risk for having overweight (obesity included) 

was also higher among the children. 

Parenting style, home environment, and screen time 

The global increase in childhood overweight and obesity has been ascribed partly to in-

creases in children’s screen time.35-37 Parents have a large influence on their children’s screen 

time,35, 38 but studies investigating parenting and early childhood screen time are limited.39-41 

The fifth aim of this thesis was to investigate the associations between parenting style, the 

home environment, and screen time (watching TV and using (game) computers) of 5-year-old 

children, as described in chapter 7. 

Children of parents with a higher score on the parenting style dimension involvement, ap-

peared to be more likely to spend >30 min/day on (game) computers. Overall, families with 

an authoritative or authoritarian parenting style had lower percentages of children’s screen 

time compared to families with an indulgent or neglectful style, but no significant differ-

ence in OR was found. Children in families with rules and parental monitoring (i.e. parenting 

practices; characteristics of the social home environment) regarding watching TV were less 

likely to watch TV >2 hrs/day and children with higher autonomy regarding watching TV were 

more likely to watch TV >2 hrs/day. Further, having multiple TVs within the household and a 

TV in the child’s bedroom (i.e. characteristics of the physical home environment) was associ-

ated with higher odds for watching TV >2 hrs/day. Overall, the results for spending >30 min/

day on (game) computers were comparable to these results for watching TV >2 hrs/day. The 

parenting practices appeared to mediate the association between the parenting style dimen-

sion involvement and children’s use of (game) computers. Further, parenting style appeared 

not to be an effect-modifier in any of the associations between the social or physical home 

environment characteristics and children’s screen time. 

The results of the study described in chapter 7 support the evidence emerging from the 

literature for modifiable factors in the home environment that are associated with the time 

children spend watching TV or using (game) computers. The results of the study indicate 

that the magnitude of the association between parenting style and children’s screen time is 

relatively modest at the age of 5 years. Further, the results showed that the associations of 

the social and physical home environment with children’s screen time are independent of 

parenting style. Studies among older children (aged in the range between 6 and 17 year-old) 

however did find associations of parenting style on children’s overweight-related behav-
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ior.42-44 This indicates that there might occur an effect of parenting style on children’s screen 

time in the study population when the children are getting older. 

Methodological considerations

There are some methodological considerations that need to be taken into account when 

interpreting the results of the studies described in this thesis. 

The studies described in chapters 3 to 7 are based on the baseline data of the ‘Be active, eat 

right’ study, which is described in chapter 2. For the ‘Be active, eat right’ study, 5-year-old chil-

dren and their parents were included (participation rate 64.4%) during regular well-child visits 

performed by teams of youth healthcare professionals of municipal health services across the 

Netherlands. Of the 37 municipal health services in the Netherlands, an opportunity sample 

of 9 municipal health services was able and willing to participate in the study with 44 teams 

of youth healthcare professionals, covering both urban and rural areas. As an opportunity 

sample was included, this sample might not be representative of all municipal health services 

and youth healthcare teams in the Netherlands. Further, comparison of the prevalence of 

overweight and obesity among the Dutch children in the study populations described in 

this thesis (approximately 8.4% for overweight (including obesity) and 1.5% for obesity in 

2007-2008) with prevalence rates presented for the total population of Dutch 5-year-olds in 

the Netherlands (approximately 15.5% for overweight (including obesity) and 2.7% for obesity 

in 2008-2009),22 indicates that the prevalence rates in the studies presented in this thesis do 

not represent the situation in the Netherlands as a whole. Therefore, results of the studies 

should be generalized cautiously. In the context of this thesis, however, whether the study 

populations are representative is considered less important; more important is whether the 

associations that were found can be generalized to populations that were not in the source 

population.45 It is assumed unlikely that the associations found in this thesis differ in the total 

population of 5-year-old children and their parents living in the Netherlands. 

When comparing characteristics of children and parents in the populations for analysis with 

characteristics of those excluded from analyses due to missing data, there appeared to be 

some selection towards study populations with higher SES, more children of Dutch ethnic 

background, and populations with a healthier lifestyle. In chapter 7, a multiple imputation 

procedure was applied to handle the missing values, and results were compared with com-

plete case analyses; no differences in the direction of the associations were found. This finding 

supports the validity of the results. However, the findings should be interpreted cautiously. 
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A relative large number of the children included in the ‘Be active, eat right’ study was of non-

Dutch ethnic background (approximately 15%). The main non-Dutch, non-western subgroups 

present in the Netherlands (Moroccan, Turkish, Surinamese and Dutch Antillean)46 were 

represented in the study populations. The definition of ethnic background of the child was 

based on country of birth, as suggested by Statistics Netherlands,47 as this is the most objec-

tive and stable measure to use among young children in the context of the Netherlands.48 The 

level of family acculturation in Dutch society may also be relevant for examining differences 

in weight status and lifestyle-related behavior across ethnic subgroups,49 but this was not 

measured in the studies presented in this thesis. Further, by interpreting the results for the 

subgroup of children with a Surinamese ethnic background, it should be taken into account 

that a relatively small group was included in the study population, and that the composition 

of this subgroup might be mixed as Surinam is a multi-ethnic society.20  

For all studies, relatively large populations for analyses could be included (in total 8784 parents 

participated in the ‘Be active, eat right’ study), which increases power to detect associations. 

In the analyses, the lifestyle-related behaviors were dichotomized based on international 

recommendations for interpretation purposes (risk behavior present or not), but this might 

have resulted in underestimation of associations by loss of information due to the dichotomi-

zation. Further, because of the small age range of the children, the results of the studies are 

specific for the 5-year-old age group. When interpreting the results, it should be taken into 

account that associations might change when children grow up. Further, the direction of the 

pathways underlying the associations that were studied cannot be confirmed, because cross-

sectional data was used in all studies. In general, it is recommended to replicate the studies 

presented in this thesis longitudinally and among other varied populations of children and 

parents.

To assess characteristics of the parents and children, parent-reported data were used, which 

may have introduced bias, such as recall bias. Parents might also have given socially desir-

able answers, although anonymity was assured. Further, parents might not be aware of their 

child’s behavior outside the home, for example at school or during after-school programs. 

The above may have lead to over- or underestimation of overweight-related behavior. For 

the study described in chapter 7, potential variation in behavior between weekdays and 

weekend days was taken into account by asking parents about their child’s average screen 

time on week days and weekend days separately, as an approach to lower bias. To avoid bias, 

objective measures such as accelerometers and observations of overweight-related behavior 

could be used next to parent-reported data. Data on height, weight and WC of the children 

that were used in the studies described in this thesis were measured by trained youth health-

care professionals, using standardized methods as described in a protocol.50 These methods 
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are similar to those used in the Dutch nationwide growth studies.22 The use of the protocol 

contributed to minimizing measurement error.     

In the ‘Be active, eat right’ study, the international age and sex specific cut-off points for BMI 

presented by the IOTF were used to define overweight and obesity in the children. The IOTF 

cut-off points are also used in the Dutch youth healthcare setting as a diagnostic test for 

overweight and obesity.50, 51 By using these cut-off points, national and international compari-

sons of the prevalence of childhood overweight and obesity, and comparisons of prevalence 

rates over time, are possible. The prevalence of overweight and obesity was higher in girls 

compared to boys in the studies presented in this thesis. This was found in other studies also, 

and might be the result of a lower sensitivity of the IOTF cut-off points in boys than girls.4, 

52, 53 It is recommended to investigate whether the identification of overweight and obesity 

in children in the youth healthcare setting can be improved by using alternative diagnostic 

tests. 

Recommendations for future research 

Based on the findings described in this thesis, future research is recommended for the fol-

lowing topics:

First, it is recommended to compare the subgroups of children identified as overweight 

according to BMI only, WC only, and WHtR only over time and to examine these children’s 

weight development and risk of overweight-related health problems. It should be investi-

gated whether it is cost-effective to also measure WC in addition to weight and height across 

the board in monitoring programs, or only among certain subgroups such as relatively tall or 

short children. In addition, future studies should investigate which cut-off points for WC or 

the WHtR are best to classify overweight among young children. Results of these studies may 

improve early identification and prevention of overweight and overweight-related health 

problems in children. There are already indications however that, compared to BMI and WC, 

WHtR is not a better indicator of body fat and cardiometabolic risk factors among 3-7 year-

olds, and should therefore not be used in young children.54 Further, it has been indicated that 

changes in BMI during childhood predict weight status and overweight-related cardiometa-

bolic risk later in life,55, 56 and future research should investigate how these changes in BMI 

could be used to identify children at risk for overweight-related health problems. Another 

non-invasive, relatively quick and inexpensive method for measuring body fat is bioelectrical 

impedance analysis (BIA). With BIA the fat-free mass and fat mass of a person are estimated 

based on the measured electrical impedance of the body. However, it requires equations 

specific to the instrument used and for the population under investigation, and the measure-
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ment may vary with hydration status and ethnic background.36 More research is needed to 

investigate which BIA method is most valid and reliable,57 and whether this measurement 

might be applicable in the setting of youth healthcare.58

Second, research is needed to further explain differences in prevalence of early childhood 

overweight among subgroups of different SES and different ethnic background. Parental 

overweight and the behaviors having breakfast and watching TV appeared to be strong risk 

factors for childhood overweight, but could not explain the difference in risk completely. 

More studies and longitudinal studies are needed to examine the remaining explanatory 

factors, like characteristics of the environment (e.g. perceived safety of the neighborhood, 

availability of parks, playgrounds, and bike paths), prenatal, perinatal and postnatal factors 

(e.g. maternal smoking during pregnancy, birth weight, and receiving breastfeeding), parent-

ing factors, social-cultural determinants, and these studies should include specific measures 

of diet and physical activity. These factors were not available for the studies described in 

this thesis. Further, more insight is needed into the attitude and potential perceived barriers 

regarding overweight-related behavior in the subgroups with increased risk for childhood 

overweight, for example by qualitative research. This information is needed to offer sub-

groups tailored advice and support in changing overweight-related behavior. 

It is also recommended to use objective measures next to parent-reported data to assess 

certain characteristics of parents and children. To measure children’s physical activity for 

example, accelerometers and observations of the child’s behavior could be used next to 

parent-reported data. The data of the observations and accelerometers could also be used to 

evaluate the accurateness of parent-reported physical activity of the children. 

Further, more longitudinal studies are recommended to study the causal relationships 

between the four lifestyle-related behaviors having breakfast, drinking sweet beverages, 

playing outside, watching TV, and early childhood overweight. It is also recommended to 

investigate the influence of the social and physical home environment, and parenting styles 

on children’s screen time longitudinally. 

Recommendations for the practice setting

It has been hard to demonstrate success of interventions aimed at prevention of childhood 

overweight and obesity.36, 59 Also the overweight prevention protocol appeared to have 

limited effect on children’s BMI and health behavior.1, 2 To date, there is still no clear evidence 

regarding the most health promoting and most cost-effective strategies, that can be widely 

implemented, and that have sustainable results with regard to prevention of childhood 
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overweight and obesity.36, 59, 60 An important reason is that there is a multitude of factors that 

influence the development of overweight and obesity.61 The new insights provided by this 

thesis into overweight assessment and risk factors for overweight in young children might 

lead to future research and adjustments of the overweight prevention protocol, that in turn 

might lead to more success in the prevention of childhood overweight and obesity.    

A better understanding of the determinants of the health problem does however not nec-

essarily helps in a better understanding of the solution of the health problem.62 It is more 

relevant for policy and practice to know what should be changed in interventions to improve 

the prevention of childhood overweight and obesity. To increase the potential effects of 

the overweight prevention protocol, the implementation of the protocol can be improved. 

Increasing the motivational interviewing skills of youth healthcare professionals and the use 

of tailored advice (through the internet) might increase participation of parents in the in-

tervention, and increase changes in overweight-related behavior within the families.3 Below, 

further recommendations for the overweight prevention protocol are given, based on the 

new insights provided in this thesis. 

In Dutch youth healthcare, the international age and sex specific cut-off points for BMI are 

used for identifying overweight and obesity among children. If necessary, the youth health-

care professionals also use their clinical judgment by taking into account the child’s stature, 

ethnic background, and body-fat distribution in their decision on a child’s weight status. The 

decision whether children and their parents are offered the overweight prevention protocol 

is therefore partly based on a non-standardized and relatively arbitrary clinical judgment of 

the youth healthcare professionals. Results of longitudinal studies examining the children 

classified as overweight according to BMI only, WC only, and WHtR only over time, will give 

indications whether WC should be measured in addition to BMI, or whether WC should be 

measured in certain subgroups (e.g. relatively tall or short children), to identify and monitor 

all children at increased risk for developing overweight-related health problems. Addition-

ally, results of studies investigating the monitoring of BMI-changes during childhood and the 

use of BIA should be taken into account. The overweight detection protocol might be refined 

based on the results of this recommended research. This might also result in a less arbitrary 

decision by youth healthcare professionals on whether children and parents are offered the 

overweight prevention protocol.

Already at elementary school entry, children of low SES-subgroups and children with a Mo-

roccan and Turkish ethnic background appear to be at increased risk for having overweight. 

It has been reported that disparities in childhood overweight by SES and ethnic background 

did not improve over time.63 Others even indicated that disparities are increasing, which 

potentially contributes to increasing health inequalities.11, 64, 65 It has also been indicated that 
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overweight prevention programs could worsen disparities because the better-off subgroups 

in society might be more likely to benefit from these programs.59, 63 The overweight preven-

tion protocol should take into account that already at the age of 5 years, children of lower 

SES-subgroups and Moroccan and Turkish children are at increased risk to have overweight. 

The factors parental weight status, having breakfast by the child, and watching TV in the 

household appear to contribute considerably to differences in risk. To reach, motivate and 

support specific subgroups in behavioral change to prevent overweight and obesity, special 

efforts and tailored advice and support might be needed, and social marketing techniques 

could be used.61 

Further, the overweight prevention protocol should take into account that behavioral risk fac-

tors for overweight change when children grow up. There are many studies (which included 

mainly children aged 6 years and older) that found associations between having breakfast, 

drinking sweet beverages, playing outside, watching TV, and childhood overweight.24-34 As 

described in this thesis, having breakfast and, especially, watching TV appear to be strong 

risk factors for having overweight at the age of 5, while no associations with drinking sweet 

beverages and playing outside were found at that age. The small average daily energy imbal-

ance that is caused by spending too little time playing outside (as a marker for too little 

physical activity) and drinking too much sweet beverages per day probably have to sustain 

for several years before an effect on weight can be detected. Of the 5-year-old children in 

the study population described in this thesis, more than 64% appeared to drink more than 

2 glasses of sweet beverages per day. It is likely that behavior that is present during early 

childhood persist during school age and even adolescence.66, 67 Therefore, it is recommended 

to target all four behaviors already during early childhood for counseling and monitoring 

during well-child visits, before adverse habits are established. Besides, promotion of health-

ful diets and physical activity will benefit the health of all children, whether they are at risk 

for developing obesity or not.36    

The current overweight prevention protocol could, next to overweight-related behaviors, 

focus more on the social and physical environmental context in which these behaviors oc-

cur.59, 61 A supportive environment on the level of the home, as well as on the community and 

neighborhood level, is fundamental in shaping healthy behavior.7 Children should have ac-

cess to a healthy lifestyle. In this thesis, modifiable factors in the home setting are presented 

which could be targeted to reduce children’s screen time. It might be important that youth 

healthcare professionals make parents more aware of the influence they have on their child’s 

behavior, especially when the child is young. It may be effective to address the social and 

physical home environment during early childhood and before family habits are established. 

The youth healthcare professionals should improve the ability of parents to create and 

maintain a healthy home environment by providing the parents with information, skills, sup-
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port, and encouragement to make changes in parenting practices and in the physical home 

environment. Youth healthcare professionals could for example promote the introduction 

of family rules regarding screen time, they could focus on preventing parents to place a TV 

or (game) computer in (young) children’s bedrooms, and they could focus with parents on 

factors in the home environment that increase children’s physical activity. 

In general, focusing more on the whole-family health-centered approach in the overweight 

prevention protocol, rather than a weight-centered approach,68 and emphasizing the influ-

ence of the home environment might be most effective in the setting of youth healthcare to 

increase a healthy lifestyle and prevent overweight and obesity in children. 

In 2012, a guideline on overweight among children for youth healthcare was published, 

which incorporates the overweight prevention protocol.58 Future studies should evaluate 

whether adaptations of the overweight prevention protocol will result in improvements of 

overweight-related behavior of children and in a reduction in the prevalence of overweight 

and obesity. However, an important note is that the increases in prevalence of overweight 

and obesity are largely attributed to social and environmental forces that overall improved 

our living conditions, but influenced our dietary and physical activity behavior (e.g. the intake 

of energy-dense foods increased, and also sedentary behavior increased). These forces are 

not under individual control, and certainly not under the control of children.49, 59 Therefore, it 

is likely that a combined long term effort of parents and youth healthcare professionals alone 

is not sufficient; an integrated approach and changes in society as a whole are needed, to 

pursue sustainable effects of interventions to prevent childhood overweight and obesity.36, 

61, 69, 70 

Conclusion

In Dutch youth healthcare, BMI is used for the identification of overweight and obesity in 

children. There appears to be moderate agreement between BMI and measures of WC on the 

presence of overweight among 5-year-old children. BMI might not be a sensitive marker for 

overweight among relatively tall or short children. Future research should investigate whether 

measuring WC in addition to BMI improves early identification of children at increased risk for 

developing overweight-related health problems, and whether this approach is cost-effective. 

Already at the start of elementary school, children of lower SES subgroups and of Moroccan 

and Turkish ethnic background are at increased risk for overweight and obesity. More insight 

is needed into the attitude and potential perceived barriers regarding healthy dietary and 

physical activity behavior of these subgroups, for example by using qualitative research. 
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Special attention should be given to parental weight status, having breakfast and watching 

TV in the household for these subgroups. To reach, motivate and support specific subgroups 

in behavioral change to prevent overweight and obesity, special efforts and adjustments of 

the protocol might be needed, and social marketing techniques could be used.

Children who do not have breakfast every day and children who watch TV for more than 2 

hours per day are at increased risk for overweight (obesity included). Further, the more risk 

behaviors (not having breakfast every day, drinking more than 2 glasses of sweet beverages 

per day, playing outside less than 1 hour per day, and watching TV for more than 2 hours per 

day) are present, the higher the risk for having overweight and obesity. It is recommended to 

focus on and monitor lifestyle-related behavior during well-child visits, before adverse habits 

are established. 

At the age of 5 years, there appear to be relatively modest associations between parenting 

style and children’s screen time. The social and physical home environment has unique ef-

fects on children’s screen time, independent of parenting style. To reduce children’s screen 

time, it might be most effective when the overweight prevention protocol provides more 

specific guidelines for youth healthcare professionals to help parents with changing their 

child’s behavior, for example by supporting parents to introduce and monitor family rules 

related to screen time, and by preventing parents to place a TV or (game) computer in the 

child’s bedroom. 

The new insights into overweight assessment and risk factors for overweight in young 

children described above might contribute to the improvement of prevention of childhood 

overweight and obesity. 
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Summary

Summary

Childhood overweight and obesity are a burden for children, parents and health care world-

wide, and the prevention of childhood overweight and obesity is an international public 

health priority. In the Netherlands, the prevalence rates of overweight and obesity among 

children more than doubled since 1980, and in 2009 approximately 14% had overweight and 

2.0% obesity. In 2004, the overweight detection protocol for children was developed for use 

in the Dutch youth healthcare setting. According to this protocol, the age and sex specific 

cut-off points for the body mass index (BMI) presented by the international obesity task force 

(IOTF) are used to assess children’s weight status. Subsequently, the theory and practice-

based childhood overweight prevention protocol was developed in 2005. In this intervention, 

the focus is on the following 5 elements; 1) stimulating breastfeeding, 2) stimulating to have 

breakfast regularly, 3) reducing the intake of sweet beverages, 4) stimulating physical activity 

(especially playing outside), and 5) reducing watching TV and using (game) computers. To 

obtain evidence about the effectiveness of the overweight prevention protocol, a study was 

needed to implement the protocol in the youth healthcare setting and to assess its effects. 

After development and implementation of an intervention, the intervention should be evalu-

ated continuously and should be adjusted, refined, and improved to increase its quality. 

The overall aim of this thesis is to provide new insights into overweight assessment and risk 

factors for overweight in young children. 

The first aim of this thesis is to develop a study to implement and evaluate the overweight 

prevention protocol. Chapter 2 of this thesis describes the development and the design of 

the ‘Be active, eat right’ study. In this study, the overweight prevention protocol was imple-

mented and the study aimed to assess the effects of the protocol on BMI and waist circumfer-

ence (WC) and health-related behavior among children. A cluster randomized controlled trial 

was conducted among 5-year-old children and their parents. Interventions for overweight 

prevention should start preferably early in life. Children were included at the age of 5 years, 

because at that age all children and parents in the Netherlands are invited for a regular well-

child visit by youth healthcare professionals of municipal health services. Of the 37 municipal 

health services in the Netherlands, 9 municipal health services agreed to participate in the 

study with 44 teams of youth healthcare professionals. The 44 teams of youth healthcare 

professionals were randomly allocated to the intervention or control group. A total of 13,638 

parents of 5-year-olds were invited by mail for the free-of charge well-child visit by one of the 

9 municipal health services and 64.4% (n=8784) of the parents provided written informed 

consent to participate in the ‘Be active, eat right’ study. The trained youth healthcare pro-

fessionals measured weight, height and waist circumference (WC) of all children during 

the well-child visits. When a child was detected as having overweight in the intervention 
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group, the overweight prevention protocol was applied. According to this protocol parents 

of children with overweight were invited for up to three counseling sessions during which 

they received personal advice about a healthy lifestyle, and the parents were motivated for 

and assisted in behavioral change. Parents completed questionnaires including items on 

the four lifestyle-related behaviors investigated in the ‘Be active, eat right’ study (having 

breakfast, drinking sweet beverages, playing outside (as an indicator of physical activity), and 

watching TV and using (game) computers), parenting style, parenting practices, and home 

environment characteristics. Baseline data were collected during the 2007-2008 school year 

when the children were at the age of 5 years, and data was collected after 12 and 24 months 

of follow-up. The baseline data were used for the chapters 3 until chapter 7 of this thesis.

Meanwhile, the overweight prevention protocol has been evaluated and the effects of the 

intervention have been reported; limited effects on health behavior and BMI of the children 

were found. The new insights provided in this thesis can be used to adjust the overweight 

prevention protocol. Future studies should investigate whether these adjustments will result 

in more effects of the overweight prevention protocol.

The second aim of this thesis is to investigate the agreement between BMI and measures of 

WC in the identification of overweight among 5-year-old children. Chapter 3 of this thesis de-

scribes the comparison between BMI versus WC and BMI versus the waist-height-ratio (WHtR) 

in the identification of overweight among 5-year-old children. Overall, the overweight mark-

ers BMI versus WC and BMI versus WHtR were only in moderate agreement on the presence 

of overweight among 5-year-olds. In the group of children classified as overweight according 

to BMI, more than one-third was not classified as overweight according to WC or WHtR. Also 

in the group children classified as overweight according to WC, more than one-third was 

not classified overweight according to BMI. In the group of children classified as overweight 

according the WHtR, more than half of the total group was classified as overweight only ac-

cording to the WHtR. The findings further indicated that BMI and WC merely agree among 

children with the highest amounts of overall body fat and abdominal fat. Further, the results 

showed that BMI might not be a sensitive marker among relatively tall or short children.

The third aim of this thesis is to investigate the associations between socioeconomic status 

(SES), ethnic background, and overweight and obesity among 5-year-old children. Chapter 

4 of this thesis describes the association between maternal educational level, as an indica-

tor of SES, and overweight and obesity. Inverse associations were found between maternal 

educational level and overweight, and between maternal educational level and obesity. 

These associations could be explained for more than 25% and more than 40% respectively 

by watching TV by the mother and by the child, having breakfast by the child, and especially 

maternal weight status. Chapter 5 describes the differences in prevalence of overweight 

(including obesity) between subgroups of 5-year-old children of different ethnic background. 
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Compared to Dutch children, children of Moroccan and Turkish ethnic background were 

at increased risk for having overweight and obesity at the age of 5 years. Adjustment for 

parental overweight decreased the odds for Moroccan children with 10.2% and for Turkish 

children with 12.5%. Taking into account watching TV and having breakfast by the child, 

further reduced the odds for having overweight (including obesity) respectively with 7.9% 

and 12.2%. The risk for having overweight and obesity among children of Dutch Antillean 

ethnic background did not differ from Dutch children. Surinamese children had a lower risk 

for having overweight. Further, the results of the study indicated that the effect of ethnic 

background may be independent of the effect of SES on the risk for overweight and obesity 

among children. 

The fourth aim of this thesis is to investigate the associations between lifestyle-related 

behaviors and overweight among 5-year-old children, and this is described in chapter 6. 

Children who did not have breakfast every day, and children who watched TV >2 hrs/day, 

were at increased risk for having overweight (obesity included). Further, when the number of 

risk behaviors (not having breakfast every day, drinking >2 glasses of sweet beverages/day, 

playing outside <1 hr/day, and watching TV >2 hrs/day) in these young children increased, 

also the risk for having overweight and obesity increased. 

Finally, the fifth aim of this thesis is to investigate the associations between parenting style, 

the home environment, and screen time of 5-year-old children. This is described in chapter 

7 of this thesis. Children of parents with a higher score on the parenting style dimension 

involvement, appeared to be more likely to spend >30 min/day on (game) computers. 

Overall, families with an authoritative or authoritarian parenting style had lower percentages 

of children’s screen time compared to families with an indulgent or neglectful style, but no 

significant difference in odds ratio was found. Children in families with rules and parental 

monitoring (i.e. parenting practices; characteristics of the social home environment) regard-

ing watching TV were less likely to watch TV >2 hrs/day. Children with higher autonomy 

regarding watching TV were more likely to watch TV >2 hrs/day. Further, having multiple 

TVs within the household and a TV in the child’s bedroom (i.e. characteristics of the physical 

home environment) was associated with higher odds for watching TV >2 hrs/day. Overall, the 

results for spending >30 min/day on (game) computers were comparable to these results 

for watching TV >2 hrs/day. The parenting practices appeared to mediate the association 

between the parenting style dimension involvement and children’s use of (game) computers. 

Further, parenting style appeared not to be an effect-modifier in any of the associations be-

tween the social and physical home environment characteristics and children’s screen time. 

Finally, in chapter 8, the main findings of this thesis are presented and discussed in a broader 

context. In addition, methodological issues are discussed. Further, recommendations for 
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future research and recommendations for the practice setting are given. The final conclusion 

of this thesis is the following:

In Dutch youth healthcare, BMI is used to for the identification of overweight and obesity 

in children. There appears to be moderate agreement between BMI and measures of WC on 

the presence of overweight among 5-year-old children. BMI might not be a sensitive marker 

for overweight among relatively tall or short children. Future research should investigate 

whether WC should be measured in addition to BMI to improve early identification of chil-

dren at increased risk for developing overweight-related health problems, and whether this 

approach is cost-effective. 

Already at the start of elementary school, children of lower SES subgroups and of Moroccan 

and Turkish ethnic background are at increased risk for overweight and obesity. It is therefore 

important to give special attention to these riskgroups. More insight is needed into the at-

titude and potential perceived barriers regarding healthy dietary and physical activity behav-

ior of these subgroups, for example by using qualitative research. Special attention should 

be given to parental weight status, having breakfast and watching TV in the household for 

these subgroups. To reach, motivate and support specific subgroups in behavioral change 

to prevent overweight and obesity, special efforts and adjustments of the protocol might be 

needed, and social marketing techniques could be used.

Children who do not have breakfast every day and children who watch TV for more than 2 

hours per day are at increased risk for overweight (obesity included). Further, the more risk 

behaviors (not having breakfast every day, drinking more than 2 glasses of sweet beverages 

per day, playing outside less than 1 hour per day, and watching TV for more than 2 hours per 

day) are present, the higher the risk for having overweight and obesity. It is recommended to 

focus on and monitor lifestyle-related behavior during well-child visits, before adverse habits 

are established. 

At the age of 5 years, there appear to be relatively modest associations between parenting 

style and children’s screen time, and the social and physical home environment appeared 

to have unique effects on children’s screen time that are independent of parenting style. 

To reduce children’s screen time, it might be most effective when the overweight preven-

tion protocol provides more specific guidelines for youth healthcare professionals to help 

parents with changing their child’s behavior, for example for supporting parents to introduce 

and monitor family rules related to screen time, and for preventing parents to place a TV or 

(game) computer in the child’s bedroom. 
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The new insights into overweight assessment and risk factors for overweight in young 

children described above might contribute to the improvement of prevention of childhood 

overweight and obesity.
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Overgewicht en obesitas bij kinderen is wereldwijd een belasting voor kind, ouders en 

de gezondheidszorg. De preventie van overgewicht en obesitas op de kinderleeftijd is 

internationaal een prioriteit voor de volksgezondheid. In Nederland is de prevalentie van 

overgewicht en obesitas bij kinderen meer dan verdubbeld sinds 1980, in 2009 had circa 14% 

overgewicht en 2.0% obesitas. In 2004 is het ‘Signaleringsprotocol overgewicht in de jeugd-

gezondheidszorg’ in Nederland verschenen. Volgens dit protocol worden voor het vaststellen 

van de gewichtsstatus van kinderen, de leeftijd- en geslachtspecifieke afkappunten voor de 

body mass index (BMI) gebruikt, van de ‘international obesity task force’ (IOTF). In 2005 is 

vervolgens het preventieprogramma ‘Overbruggingsplan voor kinderen met overgewicht’ 

voor de jeugdgezondheidszorg verschenen. Bij deze interventie ligt de focus op de volgende 

5 elementen; 1) het stimuleren van het geven van borstvoeding, 2) het stimuleren van regel-

matig ontbijten, 3) het verminderen van het drinken van zoete dranken, 4) het stimuleren van 

lichamelijke activiteit (en buitenspelen in het bijzonder), en 5) het verminderen van TV kijken 

en het gebruiken van (spel)computers. Om de effectiviteit van het Overbruggingsplan te 

bepalen was vervolgens onderzoek nodig waarin het Overbruggingsplan geïmplementeerd 

werd binnen de jeugdgezondheidszorg en waarmee de effecten van het Overbruggingsplan 

bepaald konden worden. Na ontwikkeling en implementatie van een interventie moet de 

interventie continu geëvalueerd worden en op basis van deze evaluatie worden aangepast, 

verfijnd en verbeterd om zo de kwaliteit van de interventie te verbeteren. 

Het hoofddoel van dit proefschrift is het verschaffen van nieuwe inzichten in het vaststellen 

van overgewicht en in de risicofactoren voor overgewicht bij jonge kinderen. 

De eerste doelstelling van dit proefschrift is het ontwikkelen van een onderzoek waarmee 

het Overbruggingsplan geïmplementeerd en geëvalueerd kan worden. Hoofdstuk 2 van dit 

proefschrift beschrijft de ontwikkeling en het design van het onderzoek ‘Lekker bewegen, 

goed eten’. In dit onderzoek werd het Overbruggingsplan geïmplementeerd, en het doel 

van het onderzoek was het vaststellen van de effecten van het Overbruggingsplan op BMI, 

middelomtrek en gezondheidsgerelateerd gedrag van kinderen. Een cluster-randomized 

controlled trial werd uitgevoerd waaraan 5-jarige kinderen en hun ouders meededen. Het 

heeft de voorkeur interventies ter preventie van overgewicht zo vroeg mogelijk in het leven 

te starten. Kinderen werden geïncludeerd op de leeftijd van 5 jaar, omdat op die leeftijd alle 

kinderen en ouders in Nederland uitgenodigd worden voor een regulier preventief gezond-

heidsonderzoek (PGO) door jeugdgezondheidszorgprofessionals van de GGDen. Van de in 

totaal 37 GGDen in Nederland, wilden 9 GGDen met 44 teams van jeugdgezondheidszorg 

professionals meedoen aan het onderzoek. De 44 deelnemende jeugdgezondheidszorg-

teams werden random toegewezen aan de interventie of aan de controle groep. In totaal 
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werden 13,638 ouders van 5-jarige kinderen per post uitgenodigd voor een gratis PGO door 

één van de 9 GGDen. Van de ouders gaf 64.4% (n=8784) schriftelijke toestemming voor deel-

name aan het ‘Lekker bewegen, goed eten’ onderzoek. De jeugdgezondheidszorgprofessio-

nals voerden metingen uit van het gewicht, de lengte en de middelomtrek van alle kinderen 

gedurende de PGO’s. Wanneer een kind werd gesignaleerd met overgewicht in de interventie 

groep, dan werd het Overbruggingsplan toegepast. Volgens dit protocol werden ouders van 

kinderen met overgewicht uitgenodigd voor maximaal drie extra vervolgconsulten, waarin 

zij persoonlijk advies kregen over een gezonde leefstijl en waarin ze gemotiveerd werden 

voor gedragsverandering en daar ook bij geholpen werden. Ouders vulden vragenlijsten 

in met items over de vier leefstijl-gerelateerde gedragingen die onderzocht werden in het 

‘Lekker bewegen, goed eten’ onderzoek (ontbijten, drinken van zoete dranken, buitenspelen 

(als indicator voor lichamelijke activiteit), en TV kijken en het gebruik van (spel)computers), 

opvoedingsstijl, opvoedingspraktijken en karakeristieken van de thuisomgeving. Base-

linegegevens werden verzameld gedurende het schooljaar 2007-2008 toen de kinderen 

5 jaar oud waren, en vervolgens werden gegevens verzameld na 12 en 24 maanden. De 

baselinegegevens zijn gebruikt voor de hoofdstukken 3 tot en met 7 van dit proefschrift. Het 

Overbruggingsplan is ondertussen geëvalueerd en de effecten van de interventie zijn gerap-

porteerd; kleine effecten op gezondheidsgerelateerd gedrag en BMI van de kinderen werden 

gevonden. De nieuwe inzichten die worden beschreven in dit proefschrift kunnen gebruikt 

worden om het Overbruggingsplan aan te passen. Toekomstig onderzoek moet uitwijzen of 

deze aanpassingen resulteren in meer effecten van het Overbruggingsplan.

De tweede doelstelling van dit proefschrift is het onderzoeken van de overeenstemming tus-

sen de BMI en metingen van de middelomtrek bij het vaststellen van overgewicht bij 5-jarige 

kinderen. Hoofdstuk 3 van dit proefschrift beschrijft de vergelijking tussen de BMI en de mid-

delomtrek en de vergelijking tussen de BMI en de middelomtrek-lengte-ratio (MLR) voor het 

vaststellen van overgewicht bij 5-jarige kinderen. Over het geheel gezien waren BMI versus 

middelomtrek en BMI versus MLR maar matig met elkaar in overeenstemming wat betreft de 

aanwezigheid van overgewicht bij 5-jarigen. In de groep kinderen met overgewicht volgens 

de BMI, had meer dan éénderde geen overgewicht volgens de middelomtrek of de MLR. Ook 

in de groep kinderen met overgewicht volgens de middelomtrek, had meer dan éénderde 

geen overgewicht volgens de BMI. In de groep kinderen met overgewicht volgens de MLR 

had meer dan de helft van de totale groep alleen overgewicht volgens de MLR. Verder lieten 

de resultaten zien dat BMI en middelomtrek voornamelijk overeenkomen bij kinderen met 

het meeste lichaamsvet en buikvet. Bovendien bleek uit de resultaten dat BMI wellicht geen 

sensitieve marker is voor overgewicht bij relatief lange of korte kinderen. 

De derde doelstelling van dit proefschrift is het onderzoeken van de associaties tussen soci-

aaleconomische status (SES), etnische achtergrond, en overgewicht en obesitas bij 5-jarige 
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kinderen. Hoofdstuk 4 van dit proefschrift beschrijft de associatie tussen opleidingsniveau 

van de moeder, als indicator voor SES, en overgewicht en obesitas bij kinderen. Tussen oplei-

dingsniveau van de moeder en overgewicht, en tussen opleidingsniveau van de moeder en 

obesitas, werden negatieve associaties gevonden. Deze associaties konden voor respectieve-

lijk meer dan 25% en meer dan 40% worden toegeschreven aan TV kijken door de moeder en 

het kind, ontbijten door het kind, en vooral door gewichtsstatus van de moeder. Hoofdstuk 

5 beschrijft de verschillen in prevalentie van overgewicht (inclusief obesitas) tussen subgroe-

pen van 5-jarige kinderen met een verschillende etnische achtergrond. In vergelijking met 

Nederlandse kinderen, hadden kinderen met een Marokkaanse en Turkse achtergrond een 

verhoogd risico voor het hebben van overgewicht. Als hierbij rekening gehouden werd met 

gewichtsstatus van de ouder, dan verminderde de odds voor overgewicht voor Marokkaanse 

kinderen met 10.2% en voor Turkse kinderen met 12.5%. Als ook TV kijken en ontbijten door 

het kind werd meegenomen, dan verminderde de odds nog eens met respectievelijk 7.9% 

en 12.2%. Het risico voor het hebben van overgewicht voor kinderen met een Antilliaanse 

etnische achtergrond verschilde niet van het risico voor Nederlandse kinderen. Surinaamse 

kinderen hadden een lager risico voor het hebben van overgewicht. Verder wezen de resulta-

ten van dit onderzoek erop dat de effecten van etnische achtergrond mogelijk onafhankelijk 

zijn van de effecten van SES op het risico voor overgewicht en obesitas bij kinderen.

De vierde doelstelling van dit proefschrift is het onderzoeken van de assocaties tussen 

leefstijlgerelateerd gedrag en overgewicht bij 5-jarige kinderen, en dit wordt beschreven in 

hoofdstuk 6. Kinderen die niet elke dag ontbeten en kinderen die >2 uur/dag TV keken, 

hadden een verhoogd risico op het hebben van overgewicht (inclusief obesitas). Verder werd 

gevonden dat als het aantal risicogedragingen (niet elke dag ontbijten, >2 glazen zoete dran-

ken drinken/dag, <1 uur/dag buitenspelen, en >2 uur/dag TV kijken) bij deze jonge kinderen 

toenam, ook het risico op het hebben van overgewicht (inclusief obesitas) toenam.

Ten slotte is de vijfde doelstelling van dit proefschrift het onderzoeken van de associaties 

tussen opvoedingsstijl van de ouders, de thuisomgeving en de tijd die kinderen van 5 jaar 

besteden aan het kijken naar een beeldscherm. Dit wordt beschreven in hoofdstuk 7 van 

dit proefschrift. Kinderen van ouders met een hogere score op de opvoedingsstijldimensie 

betrokkenheid, bleken meer geneigd >30 min/dag te besteden aan een (spel)computer. Over 

het geheel gezien, besteedden kinderen in gezinnen met een autoritatieve of autoritaire op-

voedingsstijl minder tijd aan het kijken naar een beeldscherm in vergelijking met kinderen in 

gezinnen met een toegevende of onverschillige opvoedingsstijl, maar er werd geen verschil 

in odds ratio gevonden. Kinderen in gezinnen met regels over TV kijken en ouders die het 

TV kijken van hun kind in de gaten houden (oftewel opvoedingspraktijken; kenmerken van 

de sociale thuisomgeving), keken minder vaak >2 uur/dag TV. Kinderen die voor zichzelf 

konden bepalen of ze TV kijken, keken vaker >2 uur/dag TV. Verder waren het aantal TV’s in 
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het gezin en een TV in de eigen slaapkamer van het kind (oftewel kenmerken van de fysieke 

thuisomgeving) geassocieerd met een hogere odds voor >2 uur/dag TV kijken. Over het ge-

heel gezien, waren de resultaten voor het gebruiken van (spel)computers voor >30 min/dag, 

vergelijkbaar met die voor TV kijken. De opvoedingspraktijken bleken de associatie tussen 

de opvoedingsstijldimensie betrokkenheid en het (spel)computer gebruik van de kinderen 

te mediëren. Daarnaast bleek opvoedingsstijl geen effectmodificator te zijn in de associaties 

tussen de kenmerken van de sociale of de fysieke thuisomgeving en de tijd die kinderen 

besteden aan het kijken naar een beeldscherm. 

Tot slot worden in hoofdstuk 8 de belangrijkste bevindingen van dit proefschrift gepre-

senteerd en bediscussieerd in een bredere context. Daarnaast worden methodologische 

aspecten aangehaald. Verder worden aanbevelingen gedaan voor toekomstig onderzoek en 

voor de praktijk. De uiteindelijke conclusie van dit proefschrift is als volgt:            

In de Nederlandse jeugdgezondheidszorg wordt de BMI gebruikt om overgewicht en obe-

sitas bij kinderen vast te stellen. Voor het vaststellen van overgewicht bij 5-jarige kinderen 

blijken BMI en de middelomtrekmaten maar matig met elkaar in overeenstemming te zijn. 

BMI is mogelijk geen sensitieve marker voor overgewicht bij kinderen die relatief lang of 

kort in lengte zijn. Toekomstig onderzoek moet uitwijzen of middelomtrek gemeten moet 

worden in aanvulling op de BMI om vroege opsporing van kinderen met een verhoogd risico 

op het ontwikkelen van overgewichtgerelateerde gezondheidsproblemen te verbeteren, en 

of deze aanpak kosten-effectief is. 

Bij de start van de basisschool hebben kinderen uit subgroepen met een lagere SES en 

kinderen met een Marokkaanse of Turkse etnische achtergrond al een verhoogd risico op 

overgewicht en obesitas. Het is dan ook van belang extra aandacht te geven aan deze risico-

groepen. Meer inzicht is nodig in de belevingswereld en in de mogelijke barrières die deze 

subgroepen ondervinden ten opzichte van gezond eet- en beweeggedrag, bijvoorbeeld door 

middel van kwalitatief onderzoek. Specifieke aandacht zou besteed moeten worden aan de 

gewichtsstatus van de ouder, ontbijten en TV kijken in het huishouden bij deze specifieke 

subgroepen. Voor het bereiken, motiveren en het ondersteunen van specifieke subgroepen 

bij gedragsverandering om overgewicht en obesitas te voorkomen, zijn mogelijk aanpas-

singen van het Overbruggingsplan nodig, en social marketingtechnieken zouden gebruikt 

kunnen worden.  

Kinderen die niet elke dag ontbijten en kinderen die meer dan 2 uur per dag TV kijken, hebben 

een verhoogd risico op overgewicht (inclusief obesitas). Verder, hoe meer risicogedragingen 

(niet elke dag ontbijten, meer dan 2 glazen zoete dranken drinken op een dag, minder dan 1 

uur per dag buitenspelen, en meer dan 2 uur TV kijken op een dag) aanwezig, hoe hoger het 
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risico op overgewicht en obesitas. Het is aan te bevelen om gedurende PGO’s op leefstijlge-

relateerde gedragingen te richten en deze te monitoren, voordat nadelige gewoonten zijn 

ontstaan. 

Op 5-jarige leeftijd blijken de associaties tussen opvoedingsstijl en de tijd die kinderen 

besteden aan het kijken naar een beeldscherm matig te zijn. Verder blijken de effecten van 

de sociale en fysieke thuisomgeving op deze ‘beelschermtijd’ van 5-jarige-kinderen onafhan-

kelijk te zijn van de opvoedingsstijl. Voor het verminderen van ‘beeldschermtijd’ van kinderen 

is het mogelijk het meest effectief meer specifieke richtlijnen op te nemen in het Overbrug-

gingsplan waarmee jeugdgezondheidszorgprofessionals ouders kunnen helpen het gedrag 

van hun kind te veranderen, bijvoorbeeld voor het ondersteunen van ouders bij het invoeren 

en monitoren van regels in het gezin over ‘beeldschermtijd’, en om te voorkomen dat ouders 

een TV of (spel)computer in de slaapkamer van het kind plaatsen.

De hierboven beschreven nieuwe inzichten in het vaststellen van overgewicht en de risico-

factoren voor overgewicht bij jonge kinderen kunnen mogelijk bijdragen aan de verbetering 

van de preventie van overgewicht en obesitas op de kinderleeftijd.
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Ook bij het schrijven van een proefschrift hebben naast individuele factoren, factoren in de 

omgeving grote invloed! Ik wil hier alle mensen bedanken die op verschillende manieren 

hebben bijgedragen aan mijn proefschrift. 

In de eerste plaats mijn eerste promotor, Hein Raat. Hein, bedankt dat je mij de mogelijkheid 

hebt gegeven te promoveren op het ‘Lekker bewegen, goed eten’ onderzoek. Bedankt voor 

je begeleiding en dat je mij de ruimte gaf uit te groeien tot een zelfstandig en kritisch onder-

zoeker. Hierdoor heb ik enorm veel geleerd. Mijn tweede promotor, Remy HiraSing. Remy, ik 

heb veel waardering voor je positieve en enthousiaste instelling en ‘hart voor de zaak’. Heel 

veel dank voor je betrokkenheid en je begeleiding gedurende mijn promotietraject. Ik heb 

veel gehad aan onze inhoudelijke discussies gedurende onze vele en vaak lange telefoon-

gesprekken. En wie weet treffen wij elkaar in de toekomst nog eens op de kermis in Hoorn 

:-). Mijn co-promotor, Carry Renders. Carry, veel dank voor je betrokkenheid, en je input en 

ondersteuning bij zowel de uitvoering van het onderzoek als bij mijn promotietraject. Het 

was fijn dat ik altijd bij je terecht kon voor advies. Leden van de kleine commissie, prof.dr. 

H.A. Moll, prof.dr. J.J. van Busschbach en dr. M.M. Boere-Boonekamp, en leden van de grote 

commissie, dank voor de tijd en aandacht die jullie aan mijn proefschrift hebben besteed. 

Johan, ik wil ook jou bedanken voor de aandacht die je aan mijn proefschrift hebt besteed 

en je input gedurende mijn promotietraject. Verder wil ik alle co-auteurs bedanken voor hun 

bijdrage aan de artikelen van mijn proefschrift.   

Vanaf de start van het ‘Lekker bewegen, goed eten’ onderzoek zijn heel veel verschillende 

mensen betrokken geweest bij het onderzoek. Ten eerste wil ik alle GGD’en, jeugdgezond-
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