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1111 IntroductionIntroductionIntroductionIntroduction        

 

The high prevalence of overweight and obesity and the associated health outcomes are 

one of the major concerns of economies and health-care systems in today’s industrialised 

countries (World Health Organization 2002). Excessive weight gain can often be traced back 

to childhood (Guo et al. 2002). In Germany, 14.8 % of children and adolescents are already 

overweight or obese (Kurth and Schaffrath Rosario 2010). Especially at the age of school 

entry, between 5 and 8 years, the greatest increase in the development of overweight takes 

place. Once overweight is established, it is quite problematic to reverse and is likely to 

follow through to adulthood (Latzer et al. 2008; Singh et al. 2008; Reilly et al. 2003; Ebbeling 

et al. 2002). Additionally, it is at this age when children start to become more and more 

autonomous and to develop health and risk behaviour, respectively. Decreased physical 

activity levels, a great amount of sedentary activities, an increased energy intake and 

breakfast habits are important determinants of overweight besides a genetic 

predisposition (Dupuy et al. 2011; Haug et al. 2009; Ebbeling et al. 2002). Early prevention 

and health promotion efforts addressing behavioural and lifestyle changes are therefore of 

particular importance.  

Recently, the role of certain cognitive abilities in children’s overall development including 

social and emotional skills, behavioural disorders and academic performance as well as for 

later job success, social status and health has been acknowledged (Moffitt et al. 2011; 

Diamond et al. 2007). In the past 15 years there has been a growing research interest in 

executive functions, the higher-order control processes of our cognitive system that are 

related to self-regulation and goal-directed behaviour (Jurado and Rosselli 2007; Diamond 

et al. 2007). Certain abilities such as inhibitory control (the ability to withhold inappropriate 

actions) or cognitive flexibility (the ability to adjust to changed circumstances or demands) 

have been established as essential components of the executive system (Diamond et al. 

2007). It is obvious that cognitive control abilities may also be associated with health 

behaviour and subsequently certain health outcomes (Riggs et al. 2010) but literature 

concerning childhood is still in its very early stages. To date, studies have mainly focused 

on inhibitory control but selectivity, small sample sizes and the use of self-reporting 
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measures still limit the validity of the results; findings beyond the inhibition scope are even 

more scarce and inconsistent (Reinert et al. 2013). 

Paediatric obesity is associated with a high risk for chronic diseases such as hypertension 

or type 2 diabetes, an increased cardiovascular risk, pulmonary and musculoskeletal 

complications as well as with substantial psychosocial consequences such as poor self-

esteem, depression or behavioural problems (Reilly et al. 2003; Ebbeling et al. 2002). There 

is some evidence that obesity is related to more school abseentism and an increased health 

care use (Wijga et al. 2010; Hering et al. 2009). To gain information about children’s overall 

physical and psychosocial health and to evaluate prevention and intervention programmes 

the construct of health-related quality of life (HRQoL) is often used (Ravens-Sieberer et al. 

2008). This term reflects the multidimensionality of health and considers not only the 

medical or mental condition of a person but also the subjective well-being as health is 

defined as “a state of complete physical, mental and social well-being and not merely the 

absence of disease or infirmity” (World Health Organization 1946).  

 

1.1 1.1 1.1 1.1 ObjecObjecObjecObjective of the present research projecttive of the present research projecttive of the present research projecttive of the present research project    

 

The health promotion programme „Komm mit in das gesunde Boot“ [Join the healthy boat] 

is a school-based project to promote physical activity and healthy diet in primary school 

children and to prevent overweight and obesity. The project has started in 2009 in the 

federal state of Baden-Württemberg, Germany, and was evaluated in the Baden-

Württemberg Study, a randomized-controlled trial with over 1900 families participating in 

the baseline measurements in autumn 2010. In the context of this evaluation study risk 

factors and correlates of childhood overweight were to be determined (Figure 1). 

Considering the current research streams outlined in the introduction section, the 

following research questions have been developed:  

1. Is there a relationship between inhibitory control and body weight in a large non-

clinical sample of children starting school? Do children with overweight and obesity 

show lower inhibitory control than their normal weight counterparts? (Study 1) 
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2. Is there a relationship between different cognitive abilities and body weight in a 

large non-clinical sample of children starting school? Are cognitive abilities such as 

inhibitory control but also cognitive flexibility and further sustained attention 

directly associated with children’s body weight? (Study 2) 

3. Is there a relationship between obesity and different health outcomes in a large 

non-clinical sample of children starting school? Do children with central obesity 

differ from non-obese children in terms of school absenteeism, visits to a physician 

and HRQoL? (Study 3) 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Assumed correlates of children’s body weight. Illustration of relevant study 

parameters, objectives and research questions.  
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2222 Material Material Material Material aaaand mnd mnd mnd methodethodethodethodssss        

 

The research questions were embedded in the Baden-Württemberg Study, an evaluation 

study of the health promotion programme „Komm mit in das gesunde Boot“. The Baden-

Württemberg Study was approved by the ethics committee of the University of Ulm and is 

registered at the German Clinical Trials Register (DRKS00000494). Primary school teachers 

in the federal state of Baden-Württemberg were recruited using a number of different 

public relations activities and volunteered to participate in the study. Written informed 

consent was obtained from the ministry of education, from headmasters and from parents.  

The Baden-Württemberg Study is a longitudinal randomised controlled study (Dreyhaupt 

et al. 2012). For the present investigations baseline data of the control and intervention 

group were used. Baseline assessment took place in autumn 2010, at the beginning of the 

school year 2010/2011. The measuring period lasted 3 months from the end of summer 

vacation in September to the beginning of autumn vacation in November. Anthropometric, 

cognitive and sports-related parameters were measured. A scientific team visited the 

participating schools and performed the measurements on-site. Sociodemographic and 

behavioural data were collected via parental questionnaire which was issued directly after 

the measuring period in November 2010 and returned within six weeks. 

 

2.12.12.12.1 ParticipantsParticipantsParticipantsParticipants    

 

The Baden-Württemberg Study focused on 1st and 2nd grades of regular primary schools in 

Baden-Württemberg. In total, 86 schools (157 teachers or school classes) volunteered to 

participate. Parents of 1964 children opted in, 1944 children took part in the baseline 

assessment. Anthropometric data were available from 1894 children. Due to the scope of 

measurements of the Baden-Württemberg Study, the long distances between schools and 

the required technical equipment, cognitive assessment was performed in a subsample in 

the region of Ulm / Stuttgart, the southern part of Baden-Württemberg. Cognitive data 

were available from 498 children. Sociodemographic and behavioural data (parental 

questionnaire) were available from 1714 children. Referring to the total sample (n = 1944) 
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mean age of the children was 7.08 ± 0.64 years, 52.7 % attended 1st grade (47.3 % 2nd 

grade), 51.2 % were boys. 

 

2.22.22.22.2 Anthropometric measurementAnthropometric measurementAnthropometric measurementAnthropometric measurement    

 

Body height, weight and waist circumference were taken by trained staff according to the 

guidelines of the International Society for the Advancement of Kinanthropometry ISAK 

(Marfell-Jones et al. 2006). Height was measured without wearing shoes, using a portable 

stadiometer (Seca model 217, Seca, Germany), accurate to 0.1 cm. Weight was measured 

wearing underwear, using a calibrated electronic scale (Seca model 862, Seca, Germany), 

accurate to 0.05 kg. Waist circumference was measured using a flexible steel metal pocket 

tape measure (Lufkin model W606PM, Lufkin, USA), accurate to 0.1 cm. Body mass index 

(BMI) was calculated as weight divided by height squared (kg / m²) and converted to BMI 

percentiles according to national age- and sex-specific reference data (Kromeyer-Hauschild 

et al. 2001). Children were categorised as non-overweight (≤ 90th percentile), overweight 

(> 90th percentile and ≤ 97th percentile) and obese (> 97th percentile). International 

reference data (Cole et al. 2000) were used for comparison only. Waist-to-Height-Ratio 

(WHtR) was calculated as the ratio of waist circumference to height in cm. Children were 

further categorised as centrally obese (WHtR ≥ 0.5) and centrally non-obese (WHtR < 0.5). 

 

2.32.32.32.3 Cognitive measurement in a subsampleCognitive measurement in a subsampleCognitive measurement in a subsampleCognitive measurement in a subsample    

 

Cognitive abilities were measured via the KITAP (Zimmermann et al. 2002), a computer-

based test battery of attention for children. The test battery consists of several subtests in 

form of short computer games measuring different components of the cognitive system 

including more basal attention processes as well as higher-order executive functioning. 

Three tests of the KITAP were chosen: A Go/No-go task to measure inhibitory control, a 

cognitive flexibility task and a sustained attention task. The tests were administered in 

small groups by trained staff – one examiner had to supervise not more than 2 children. 

Laptops with a screen size of 15 inches were used. The children sat back to back and at 
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some distance to minimise distractions. The testing session lasted 30 minutes per group. 

The three tests were always administered in a fixed order and instructions were 

standardised. According to the test manual short preceding practice trials were performed 

each time to assure comprehension and willingness. The main tests started for the whole 

group when each child succeeded the practice trials and demonstrated comprehension. 

They were only administered once. Lack of comprehension, motivation or other irregular 

behaviour was documented and later considered in the data preparation process.  

 

2.42.42.42.4 Parental questionnaireParental questionnaireParental questionnaireParental questionnaire    

 

Sociodemographic data, information about children’s health behaviour, health-related 

outcomes, early childhood development and parents’ health behaviour were assessed via 

parental questionnaire. To increase the response rate of the questionnaire only items were 

included that are supposed to be associated with childhood overweight. Parents were 

asked for birth date and sex of their children and data compared to the information 

gathered from the measurements on-site. Parents’ education level, migration background 

and further living conditions were assessed. Concerning children’s health behaviour, 

breakfast habits, beverage consumption, physical activity and screen media consumption 

were part of the query. Questions were based on the German KIGGS study (German Health 

Interview and Examination Study of Children and Adolescents; Kurth 2007). HRQoL was 

measured via the KINDLR proxy version (Erhart et al. 2009) and via the Visual Analogue Scale 

(VAS) of the EQ5D-Y proxy version (Ravens-Sieberer et al. 2010). Further, children’s days 

absent from school (sick days) and visits to a physician as well as parents’ days absent from 

work due to their child’s illness were requested. Finally, there were some questions about 

relevant pre-, peri- and postnatal parameters, medical history and diagnoses, parents’ 

weight and health parameters, parents’ health behaviour (e.g. smoking, TV consumption, 

physical activity) and parents’ attitude towards health. Data of the parental questionnaire 

were used in the analyses either as covariates or as main outcomes (e.g. HRQoL).  

 

 



 Material and methods  

 

7 

 

2.52.52.52.5 Statistical analysisStatistical analysisStatistical analysisStatistical analysis    

 

To analyse the association between inhibitory control and body weight in study 1 as well 

as the association between several cognitive abilities and body weight in study 2, 

hierarchical multiple linear regression analyses were performed. As predictive variables the 

respective total scores of each cognitive domain were used, as criterion BMI percentiles 

were used as an indicator of body weight. Important weight-influencing covariates such as 

parents’ weight, parents’ education, migration background and different lifestyle factors 

were controlled in both studies.  

To determine group differences in inhibitory control (obese versus overweight versus non-

overweight children), ANOVA and Tukey-HSD post-hoc analysis were performed in study 1. 

In study 3 weight group differences (centrally obese versus non-obese children) were 

analysed using Fisher’s exact test for categorical data and Mann-Whitney-U test for 

continuous data. Dependent variables were the mean values of the EQ5D-Y VAS, the KINDLR 

total score and the different KINDLR subscales as indicators of HRQoL. Further dependent 

variables were the number of children’s sick days, visits to a physician and parents’ days 

absent from work. Additionally, anthropometric measures, lifestyle factors, parents’ 

weight, health behaviour and health awareness, parents’ education, migration background, 

pre-, peri- and postnatal factors (e.g. mother’s smoking during pregnancy, breastfeeding) 

were included as dependent variables in the group analysis in study 3. 

To investigate factors significantly associated with children’s sick days, logistic regression 

analysis was calculated in study 3. For the regression model, the dependent variable “sick 

days” was dichotomised. Subsequently, all other variables mentioned above 

(anthropomentric measures, lifestyle characteristics, parents’ characteristics and pre-, 

peri- and postnatal factors) were included and stepwise backward elimination was applied. 

Adjusted odds ratios and 95 % confidence intervals were computed. 

Statistical analysis for all studies was carried out using the Software package IBM SPSS 

Release 19.0 for Windows. Significance level was set at α = 0.05. 
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3333 ResultsResultsResultsResults    

 

The following chapter contains an overview of the published results of the current research 

project. Table 1 summarizes the corresponding articles and provides information about the 

sample of interest, the relevant variables and the main findings.  

 

Table 1 

Overview of the published investigations and findings 

Article Sample Variables Results 

1.Associations 

between inhibitory 

control and body 

weight in German 

primary school 

children 

Evaluation study “Komm 

mit in das gesunde Boot”; 

baseline assessment 2010; 

subsample n = 498 (1st & 

2nd graders) 

Inhibitory control, BMI 

percentiles, weight 

group; covariates: 

parental weight, 

parental education, 

migration background, 

TV consumption, 

breakfast habits 

Significant association 

between inhibitory 

control and BMI 

percentiles; lower 

inhibitory control in 

obese children 

compared to non-

overweight and 

overweight children 

2.Early life cognitive 

abilities and body 

weight: Cross-

sectional study of the 

association of 

inhibitory control, 

cognitive flexibility 

and sustained 

attention with BMI 

percentiles in primary 

school children 

Evaluation study “Komm 

mit in das gesunde Boot”, 

baseline assessment 2010; 

subsample n = 498 (1st & 

2nd graders) 

Inhibitory control, 

cognitive flexibility, 

sustained attention, BMI 

percentiles; 

covariates: parental 

weight, parental 

education, migration 

background, physical 

activity, TV 

consumption, 

consumption of sugar-

sweetened beverages, 

breakfast habits 

Significant association 

between Inhibitory 

control and cognitive 

flexibility and BMI 

percentiles; no 

association between 

sustained attention 

and BMI percentiles 

3.Is central obesity 

associated with poorer 

health and health-

related quality of life 

in primary school 

children? Cross- 

sectional results from 

the Baden-

Württemberg Study 

Evaluation study “Komm 

mit in das gesunde Boot”, 

baseline assessment 2010; 

total sample providing 

parental questionnaire       

n = 1714 (1st & 2nd 

graders) 

WHtR, sick days, visits to 

a physician, HRQoL; 

covariates: parental 

weight and WHtR, 

parental health 

behaviour, parental 

health awareness, 

parental education, 

migration background, 

pre-, peri- and postnatal 

factors, physical activity, 

consumption of sugar-

sweetened beverages, 

breakfast habits 

Significant more sick 

days and visits to a 

physician and 

significant lower 

HRQoL in centrally 

obese children (WHtR 

≥ 0.5) 
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3.13.13.13.1 Relationship between inhibitory control and body weightRelationship between inhibitory control and body weightRelationship between inhibitory control and body weightRelationship between inhibitory control and body weight        

 

The hierarchical regression analysis in study 1 revealed body weight of mothers and fathers 

to be significantly associated with children’s body weight (BMI percentiles). Additionally, 

inhibitory control contributed significantly to the prediction of children’s body weight. The 

additional amount of variance explained was 1.4%. Furthermore, the variance analysis 

displayed significant weight group differences in inhibitory control: Obese children showed 

lower inhibitory control than “pure” overweight and non-overweight children. The results 

were due to significantly more errors and shorter reaction times by tendency, indicating 

more impulsive reactions. 

 

3.23.23.23.2 Relationship between different cognitive abilities and body weightRelationship between different cognitive abilities and body weightRelationship between different cognitive abilities and body weightRelationship between different cognitive abilities and body weight        

 

The hierarchical regression analysis in study 2 revealed body weight of mothers and fathers 

as well as migration background to be significant predictors of children’s body weight (BMI 

percentiles). Concerning the cognitive parameters inhibitory control and cognitive 

flexibility contributed significantly to the prediction. The additional amount of variance 

explained was 4.5%. There was no relationship between sustained attention and children’s 

body weight. Parental education and different lifestyle factors such as breakfast habits, 

beverage consumption, physical activity and screen media consumption assessed via 

parental questionnaire were not associated with body weight, either.  

 

3.33.33.33.3 Relationship between obesity and different health outcomesRelationship between obesity and different health outcomesRelationship between obesity and different health outcomesRelationship between obesity and different health outcomes    

 

Fisher’s exact test and Mann-Whitney-U test, respectively, revealed significant weight 

group differences in school absenteeism, health care use and HRQoL: Centrally obese 

children had more sick days, more visits to a physician and lower parent-rated HRQoL (in 

EQ5D-Y VAS and in KINDLR subscales ‘school’ and ‘friends‘). Parental work absenteeism as 

well as other KINDLR scores did not differ significantly. Further group differences were 

found in a range of variables: anthropometric measures, lifestyle factors (such as sporting 
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activity, beverage consumption, breakfast habits), parental weight, parental smoking, 

parental education, migration background, mother’s smoking during pregnancy and 

breastfeeding. Furthermore, the logistic regression analysis displayed central obesity and 

migration background as significantly associated with a high level of school absenteeism, 

whereas age, physical activity, parental education and maternal health awareness were  

significantly associated with a low level of school absenteeism. 

 

3.43.43.43.4 Summary of the main findingsSummary of the main findingsSummary of the main findingsSummary of the main findings    

 

The significant and non-significant associations between parental, behavioural and 

cognitive factors and children’s body weight are illustrated in Figure 2. Figure 2 also shows 

the significant differences in school absenteeism, visits to a physician and HRQoL between 

children with and without central obesity.  

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Illustration of the main results corresponding to the research questions and 

integrated in the evaluation study frame (PA = physical activity; SSB = sugar-sweetened 

beverages; + = positive significant association; - = negative significant association). 
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4444 Discussion Discussion Discussion Discussion     

 

In modern industrialised countries one of the major public health concerns is childhood 

obesity. Objective of the present research project was to investigate cognitive correlates 

of body weight as they might play a role in the development of health behaviour as well as 

weight related health outcomes. Besides the field of childhood obesity the findings of the 

studies also contribute to the field of cognitive developmental psychology.  

The research of executive functions in terms of academic performance, social and 

emotional development and psychopathologies (e.g. ADHD, depression, addictions) is 

already in full play. In recent years these research streams have spread out to the health 

and health behaviour domain as the importance of the cognitive system to regulate and 

control oneself has been acknowledged. Thus, it is obvious to assume associations with 

healthy choices and their outcomes as well. However, there is still a lack of literature 

concerning childhood, especially large non-clinical studies are missing. Investigating the 

role of cognitive factors in children’s health behaviour is particularly interesting because of 

the development of the cognitive system and differences in autonomy compared to adults. 

In terms of childhood obesity there is a growing number of early prevention and 

intervention programmes. However, only a few of these programmes are adequately 

scientifically evaluated and intervention effects are still rather modest (Kropski et al. 2008; 

Stice et al. 2006; Summerbell et al. 2005). To improve obesity prevention factors that 

influence or correlate with body weight, weight gain or weight related health behaviour 

need to be identified and may be considered as additional components in future treatment.  

The current findings of the first two studies indicate that executive functions are directly 

linked to body weight in the expected direction: The better the performance in inhibitory 

control and cognitive flexibility the lower the body weight of the children. And especially 

obese children, with extremely high body weight, had obviously lower inhibitory control 

abilities than other weight groups. These results conform to the existing literature in 

particular with regard to the inhibitory component (Reinert et al. 2013). However, standard 

deviations in the obese group were quite high. Hence, there may be different subgroups of 

obese children and at least some of them suffer executive function deficits. This is in line 

with findings from Riggs et al. (2012) who investigated the relationships between different 
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latent classes of obesity risk and executive functions. They found that some obesity risk 

profiles based on certain behaviour patterns (e.g. high sedentary behaviour, high 

consumption of snacks, not weight conscious) are more related to deficits in executive 

functions than others and suggested to develop specific programme contents tailored to 

different risk profiles. 

Moreover, parental body weight was associated with children’s body weight what may be 

explained by genetic mechanisms as well as the shared environment (e.g. eating habits, 

physical activity patterns, recreational activities, living environment) and is a well-known 

finding in the literature (Kleiser et al. 2009). However, an association between behavioural 

factors such as physical activity, sedentary behaviour, eating and drinking habits and body 

weight could not be found (in study 1 or 2). One explanation might be that the 

corresponding data based on parental retrospective reports and single-item questions was 

subject to bias (recall bias, social desirability). Parents specific perception of their children’s 

behaviour might also be inaccurate or biased. Further, BMI percentiles might not be the 

ideal measure to represent body weight or body composition what will be discussed in 

more detail later on. 

There is some indication that childhood overweight and obesity prevalence rates have 

reached a plateau and are not increasing anymore (Moss et al. 2012). Thus, political and 

health authorities may draw the conclusion that supporting early health promotion efforts 

is not necessary anymore. However, prevalences are still on an alarmingly high level. 

Additionally, even if obesity based on BMI is plateauing the number of children with central 

obesity (WHtR ≥ 0.5) is continuing to increase and even at a faster rate (Garnett et al. 2011).  

The third study of the present dissertation project revealed that central obesity is related 

with the amount of days children were absent from school due to illness, the number of 

visits to a physician and their HRQoL perceived by their parents. Only a few studies have 

focused on associations with absenteeism or increased health care use with most of them 

reporting significant relationships between obesity and sick days or visits to a physician, 

especially for extreme but not always for moderate overweight children (Wijga et al. 2010; 

Rappaport et al. 2011).  

The link between obesity and HRQoL is an ongoing topic. In their review Tsiros et al. (2009) 

reported a consistent inverse relationship between BMI and HRQoL. The association, 
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however, depended on several factors such as assessment method (parental reports were 

mostly lower than children’s self-reports), life domain (impairments in obese children were 

mostly found in physical and social subscales) and severity of overweight (again extreme 

obese children showed lower HRQoL scores in more subscales than moderately obese 

children; Tsiros et al. 2009; Hughes et al. 2007; Pinhas-Hamiel et al. 2006). Nevertheless, 

all of the cited research articles referred to BMI to classify overweight and obesity. There 

has not yet been an investigation of central obesity based on WHtR and its impacts on the 

subjective well-being, school absenteeism or health care use.  

There is a continuing debate about which anthropometric measure is the most suitable 

indicator for overweight and obesity and should be used as a worldwide screening tool to 

identify children, adolescents and adults at risk for severe health problems. Up to date, BMI 

is still the standard index for definition of overweight and most frequently used in clinical 

practice as well as in research (August et al. 2008; Barlow 2007). It is generally accepted, 

easy to determine, allows classification into weight groups based on international 

reference data (Cole et al. 2000), thus allows international comparisons, and is still officially 

recommended (August et al. 2008; Barlow 2007). However, more and more researcher 

recommend the use of other anthropometric parameters such as WHtR that consider body 

fat distribution, differences between fat and muscle mass and have found to be better and 

more sensitive indicators for obesity related health risks such as cardiovascular disease risk 

factors (Schneider et al. 2010; Rodriguez et al. 2004; Savva et al. 2000). 

In the current studies both measures, BMI as well as WHtR, were used. Particularly, for 

reasons of comparability BMI was still considered in study 1 and 2 as relevant criterion. 

Results were similar using WHtR, especially in terms of inhibitory control. However, WHtR 

was considered in study 3 to contribute new findings to the research of health related 

outcomes of obesity. No associations with the main outcomes could be found using BMI in 

study 3 respectively.  

 

4.1 Strengths and limitations 

The design of the three studies has several strengths: First, they were part of a large 

epidemiologic study assessing children in the whole federal state of Baden-Württemberg, 
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south of Germany. Thus, the large and widespread sample increases the representativity 

of the findings and provides a descriptive picture of the situation of today’s primary school 

children. It allowed to detect even small effects and to consider a great amount of 

covariates even in the two subsample studies. Secondly, the considered age group is highly 

relevant as the increase of childhood overweight is particularly pronounced at early school 

age (Kurth and Schaffrath Rosario 2010), important cognitive developments take place and 

children start to get more autonomous. Prevention efforts at this point may therefore 

promote the development of a healthy lifestyle and avoid the emergence of unhealthy 

behaviour and its consequences. Thirdly, measurements in all studies are of high quality 

including standardised anthropometric and cognitive assessment what increases 

objectivity and validity of the results.  

On the contrary, there are some limitations that need to be considered: All findings are 

based on a cross-sectional study design what precludes any causal interpretation. The 

analysis of longitudinal data is necessary to determine the directionality of the reported 

associations. Body weight, obesity, physical activity and diet, for example, may also 

influence cognitive performance and cognitive development or, more likely, there is a 

complex bidirectional association. Health problems, psychosocial impairments and a low 

perceived quality of life may also be a cause for excessive weight gain or both may underlie 

other common factors.  

Furthermore, in all studies there are limitations concerning missing data and selection bias. 

First, teachers who participated with their classes opted in voluntarily. It may be that 

especially schools in disadvantaged areas decided not to take part in a health promotion 

project due to other difficulties or that the participating teachers are more motivated than 

the average teacher. The same applies to the individual child: Maybe less so-called 

multiproblem families agreed with the participation in the study and more families with 

social or language barriers opted out. Cognitive testing was performed in a subsample only 

in the southern region of Baden-Württemberg. There were a few drop-outs due to 

comprehension and motivation restraints, thus especially high-risk children (e.g. 

hyperactive children, children with large deficits in attention and executive functions, with 

lower intellectual abilities, with language problems) may have not been assessed. 

Concerning parental questionnaire there was a relatively high return rate (88%). Drop-outs, 

however, may also be due to language barriers, lack of compliance or time restraints. 
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Missing analyses were conducted in study 2 and 3 and revealed, in general, a more 

favourable profile of children who were included in the statistics than of those who 

dropped out. 

Moreover, the parental questionnaire assessed subjective retrospective data which is 

subject to different response bias such as social desirability or recall bias. For example, 

parents with more than one child may have had difficulties to recall the right answers and 

self-reported parental weight may be less exact. Thus, there has only been an 

approximation and indirect measure of children’s lifestyle, parental health, sick days and 

visits to a physician, etc. HRQoL was also measured indirectly via parental report because 

of young children’s insufficient self-reflection skills, their lack of reading and writing skills 

and their lack of understanding of the concept “health”. Nevertheless, to assess HRQoL two 

different valid scales have been used (EQ5D-Y VAS, KINDLR) and one of them provided even 

subscales with more differentiated information. Further, an acceptable accordance 

between the parental and child version of the KINDLR has been reported (Erhart et al. 2009).  

Finally, cognitive assessment was limited to three domains and each domain was 

operationalised by only one test. However, there is a wide variety of assessment tools 

especially in the field of executive functions, measuring different aspects (e.g. “hot” (= 

affective, motivational) versus “cool” (= emotionally neutral) executive functions) and 

there is up to date no consensus neither about the number and definition of executive 

functions per se nor about the appropriate assessment. Moreover, it would have been 

interesting to test more cognitive domains (e.g. memory, perception) also on a more basal 

level and to make comparisons. Hence, the interpretation is limited to the three measured 

and rather “cool” functions without any connection to eating stimuli or any emotional 

meaning. On the other hand, it is difficult to separate single cognitive abilities as tests 

usually require multiple cognitive skills. Inhibitory control, for example, may have also 

played a role in the cognitive flexibility and sustained attention task at least for a certain 

degree and perception, recall of rules, motoric skills etc., can be considered as influencing 

factors in all of the tests.  
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4.2 Conclusions and prospect 

Cross-sectional results indicate an association between cognitive abilities such as inhibitory 

control and cognitive flexibility, also known as executive functions, and body weight in 

primary school children. The findings further suggest that obesity is linked to poorer 

inhibitory skills, thus, deficits in inhibitory control may constitute a risk factor especially for 

extreme weight gain. Future longitudinal and intervention studies are necessary to gain 

more insight in the directionality of the association. Furthermore, central obesity was 

linked to higher rates of school absenteeism, more visits to a physician and lower HRQoL. 

This emphasises the negative consequences of central obesity already in early school age: 

academic disadvantages, an impaired subjective well-being, higher health care costs. Early 

intervention measures such as the programme “Komm mit in das gesunde Boot” are 

necessary to establish a healthy lifestyle and self-controlled behaviour from the beginning 

and to avoid negative health outcomes. These measures might benefit from integrating 

cognitive training at least in children with deficits in certain cognitive self-control 

competences. Early identification of these children in combination with excessive weight 

gain may improve existing intervention efforts.
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5555 SummarySummarySummarySummary    

 

Background: One of the major public health concerns in modern industrialised countries is 

childhood obesity and its far-reaching consequences at the individual but also socio-

economic level. Objective of the present research project was to investigate cognitive 

correlates of body weight and weight classification assuming certain cognitive abilities to 

play an important role in adopting and maintaining health behaviour. To justify and 

emphasise the need of early prevention programmes, associations of childhood obesity 

and health-related subjective and economic outcomes were to be determined. 

Methods: In the context of a school-based health promotion project (cross-sectional 

analysis of baseline data of the evaluation study) 1944 primary school children (1st and 2nd 

grade) participated in anthropometric measurements. BMI percentiles were calculated 

according to national reference data, children were assigned to weight groups based on 

BMI percentiles and based on Waist-to-Height-Ratio (WHtR; central obesity), respectively. 

Their parents filled in a questionnaire on health care use, days of absence from school or 

work and health-related quality of life (HRQoL). Further data on sociodemographic 

features, lifestyle, early development and parents’ health were assessed via parental 

questionnaire. In a subsample of 498 children a cognitive testing took place. Associations 

between scores in inhibitory control, cognitive flexibility, sustained attention and BMI 

percentiles were analysed via hierarchical linear regression controlling for potential 

confounders. Differences in inhibitory control between obese, overweight and non-

overweight children were calculated via ANOVA and differences between centrally obese 

and non-obese children in sick days, visits to a physician and HRQoL were analysed via 

Mann-Whitney-U-Test.  

Results: Inhibitory control was significantly associated with BMI percentiles. Obese children 

displayed lower inhibitory control than overweight and non-overweight children. Besides 

inhibitory control, cognitive flexibility was also associated with body weight but not 

sustained attention. Centrally obese children (WHtR ≥ 0.5) had significantly more sick days, 

more visits to a physician and a lower HRQoL than non-obese children.  

Conclusions: Cross-sectional results indicate an association between cognitive abilities 

such as inhibitory control and cognitive flexibility, also known as executive functions, and 
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body weight in primary school children. The findings further suggest that paediatric obesity 

is linked to poorer inhibitory skills, thus, deficits in inhibitory control may constitute a risk 

factor especially for extreme weight gain. As previous research in the field of executive 

functions highlights their role in social and emotional development, academic success and 

also health behaviour, health promotion and prevention efforts might benefit from 

integrating cognitive training. Future longitudinal and intervention studies, however, are 

necessary first to gain more insight in the directionality of the association and to evaluate 

the impact of cognitive training units. Higher rates of absence, more visits to a physician 

and lower HRQoL were found in centrally obese children. This emphasises the negative 

consequences of central obesity already in early school age: academic disadvantages, an 

impaired subjective well-being, higher health care costs. Early intervention measures are 

necessary to establish a healthy lifestyle and self-controlled behaviour from the beginning 

and to avoid negative health outcomes.
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