



Abstract
Lifestyle related diseases (i.e. cardiovascular disease, cancer and diseases of the circulatory system) are currently the main causes of death in Germany and many other countries within the Western world. Nutrition is an important factor for the development of these diseases over the life course. Since childhood obesity and Metabolic Syndrome in youth is increasing and crucial for predicting the development of other lifestyle related diseases in later life, it is necessary to investigate if and how diet influences the presence of these health problems. Multiple studies have found health benefits and improvement for adults that consume mostly plant foods, but how diet choices influence children’s and adolescents’ health is still understudied. Therefore, the aim of this study is to identify differences in health outcomes (with use of the diagnosis of Metabolic Syndrome) for children and adolescents by comparing this with the different types of foods they consume. Secondly, possible variations in nutritional patterns and child health will be controlled for by socio-economic status of parents, physical activity and age. This will be done with use of German quantitative data from the baseline study of KiGGs, conducted by the Robert Koch Institute between 2003-2006. 
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1. [bookmark: _Toc523503027]Introduction
At this point in time, lifestyle related disease also known as non-communicable diseases, are the predominant cause of death in Europe (WHO,2011). In Germany similar observations have been made: most recent data shows that heart- and lung disease are the primary reasons to decease (Statistisches Bundesamt (Destatis),2018). These non-communicable diseases are linked to different lifestyle behaviors, such as smoking, the consumption of alcohol and unhealthy dietary choices. In many places over the world, overconsumption of unhealthy foods are causing weight issues among its populations. The increase of obesity is therefore currently seen as a ‘worldwide health epidemic’ (Yates et al. 2017 p.397). In Germany comparable trends are observed, because more than half of the adult population is overweight or obese (Schienkiewitz et al. 2017a). Nowadays, the issue of overweightness is no longer only a problem among adults, but is also increasingly affecting children. Since 2000, childhood obesity and overweightness has increased in most countries over the world (OECD, 2017). This is also the case in Germany, where now around 15% of the children are either obese or overweight. These observations are shown to be similar between boys and girls (Schienkiewitz et al. 2017b). 
On the macro level, the obesity epidemic causes for instance high costs of illness. In Germany it has been found that the obese and overweight population have a higher likelihood of visiting a general practitioner and 5 time higher chance of taking medication compared to the population that has a healthy weight (Yates et al. 2017). In addition, research by Yates et al. (2017) estimates that the severe obese population (BMI ≥ 40 kg/m2) accounts for 104% more healthcare costs than the healthy weight population. Moreover, most recent data shows that for 2015 Germany’s highest cost item within healthcare comes from heart disease (13,7%~46.6 billion euros), which is associated with obesity (Statistisches Bundesamt (Destatis), 2018).
On a personal level, obesity and overweightness can have negative consequences for a child’s social life and ability to move freely and easily (Yates et al. 2017). For example, it has been found that children with weight issues have a higher risk of getting bullied (Schienkiewitz, 2017b). Moreover, research suggests that children who are obese in childhood are more likely to stay obese in adulthood compared to healthy weight children (Shields, Caroll & Ogden, 2011). Additionally, being overweight or obese as a child is linked to the presence of different other health issues, such as elevated blood pressure and high glucose and fat levels in the blood (Klijs et al. 2016; Schienkiewitz, 2017b). The medical term used to predict the combined presence of the previous health issues is known as Metabolic Syndrome (MS). Metabolic Syndrome is a diagnosis that predicts the development of for example heart disease and diabetes later in life. For this research Metabolic Syndrome for children and adolescents will be studied, because it is a more comprehensive method than only researching obesity (Klijs et al. 2016;Schienkiewitz, 2017b). 
As said before, dietary choices are important for the development of obesity and other lifestyle related diseases. The topic of nutrition and child and adolescents’ health is relevant for Germany, because for example around 90% of the German children do not consume the recommended portions of fruit and vegetables a day. Next to that, consumption of soft drinks has increased among German youth and fruit and vegetable consumption has decreased (Borrmann & Mensink, 2015; German Press Agency (DPA), 2017). Next to its relevance, research has shown that nutritional interventions on children have better long-term results than interventions on adults (Jeffrey et al. 2000). Because of the previous mentioned reasons, it is important to focus on the younger age groups when researching obesity prevention to ensure healthier future generations. It is yet still unclear how dietary choices influences the presence of Metabolic Syndrome in youth.
Therefore the aim of this study is to identify how the consumption of different foods are related to the development of Metabolic Syndrome in German children and adolescents.  Within the academic field there is limited knowledge about the possible effects of diet on Western children’s health, since most related research focused on health outcomes of adults or non-Western societies. The previous leads to the following research question: What is the role of dietary intake on the presence of Metabolic Syndrome for German children and adolescents? 
The research question will be studied with the use of logistic regression analysis. For this analysis the consumption of different foods, namely meat, fish, fruit, vegetables, dairy products and nuts will be tested against having Metabolic Syndrome or not. Additionally, the analysis will be controlled for possible effect of age and level of physical activity of the child and the social economic status of the parents. For this research there will be made use of a sample from the KiGG’s baseline study from 2003-2006 conducted by the Robert Koch Institute. 
The article consists of a theory section, methodology, results and finally a conclusion and discussion paragraph. The theory section discusses how nutritional patterns have developed for different countries over time, a literature review about the effects on health for the consumption of different foods and lastly how age, physical activity and social-economic status possibly play a role in this research. Then in the methodology the dataset, used variables and a plan of analysis will be discussed. Thereafter, descriptive and further statistical results of the analysis will be given in the results section. Finally, the discussion and conclusion discusses the research question, a reflection of the research and finally recommendations for policies and future research. 
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For this study, the Nutrition Transition Theory developed by Popkin (1993), is useful in the understanding of the relationship between non-communicable disease and dietary choices for different populations through history. Two central parts of the Nutrition Transition theory are the ‘demographic transition’ and the ‘epidemiologic transition’. The first transition discusses how economic developments in societies have led to a transition from high fertility and mortality levels to lower fertility and mortality levels for a population (Popkin, 1993). The second transition illustrates how after periods of high prevalence of infectious diseases, malnutrition and famine, the awareness of the importance of personal hygiene and sanitation, led to industrial societies with dominance of lifestyle related disease (Omran, 1971). The development to industrialized societies led to higher life expectancy, where mortality rates are age-specific. The demographic and epidemiologic transitions are linked to the Nutrition Transition theory, because both describe how populations grow into one stage to another (Popkin, 1993;Popkin, 2002;Popkin, 2012). Popkin (2002), describes five nutritional patterns that are or have been prevalent in societies. For this research the focus lies on the shift from the fourth to the fifth pattern. For that reason, the other patterns will only be discussed briefly (More information on the Nutrition Transition Theory can be found in Popkin, 1993;Popkin, 2002 and Popkin, 2012).
The first dietary pattern is associated with collecting food as observed in ‘the hunter-gatherer’ populations. This diet consisted of a lot of carbohydrates, fiber and little (saturated) fat. The consumption of saturated fat was low, because meat from wild animals contains less saturated fat than modern farm animals. Next to that, physical activity levels among these populations are high and obesity prevalence is minimum. Within this first pattern both fertility and life expectancy were low (Popkin, 1993;Popkin, 2002;Popkin, 2012).
Popkin (1993;2002;2012), describes that the second pattern is dominated by famine, therefore the diet consisted of less variety and people had issues with having access to enough food. Therefore, this pattern is linked to ‘nutritional stress’ and weight reduction in most people (Popkin, 2002). Later on, social stratification (differences between people based on gender and social status) also lead to more differences between people and their diets. Within this pattern physical activity was still very high, as well as fertility. Life expectancy was still low, which partly had to do with high child mortality and maternal mortality.
Within the third pattern famine receded, carbohydrate intake from starches decreased and fruit, vegetables and animal protein became the main focus of people’s diet (Popkin, 2002). The level of physical activity went down, because people had more free time to enjoy other activities than work. The previous developments resulted in a decline in mortality rates (Popkin, 1993;Popkin, 2002;Popkin, 2012). 
The fourth pattern describes the current modern Western situation where nutrition-related non-communicable diseases are common in its populations (Popkin, 2012). In most modern societies, as well as in Germany, large changes in dietary choices and physical activity have been observed. Advances in technology and industrialization have led to less physically demanding jobs, transportation and leisure activities. Next to that, these developments have made access to fast-food and supermarkets easier. Currently the rich Western diet is highly processed, involves a lot of sugar, saturated fat and is low in fiber. This type of diet is linked to high levels of diabetes, obesity, cancer, degenerative disease and people usually spend more lifetime in disability than in previous patterns Popkin, 1993;Popkin, 2002;Popkin, 2012). Therefore Popkin (2012) speaks of a conflict with the human biology through this change in diet which is shown in Table 1. Still, life expectancy is increasing during this pattern.
	Biology
	Technology

	Sweet preferences
	Cheap caloric sweeteners, food processing benefits

	Thirst and hunger/satiety mechanisms not linked
	Caloric beverage revolution

	Fatty food preference
	Edible oil revolution-high yield oilseeds, cheap removal of oils

	Desire to eliminate exertion
	Technology in all phases of movement/exertion


Table 1. Technological Clashes with our biology (Popkin, 2008).
The last and fifth pattern describes a dietary change that occurs when people are motivated to prevent and/or delay degenerative diseases and to spend less lifetime in poor health. Here people increase their fruit and vegetable intake and limit sugary and fatty processed foods. Next to that, they replace a sedentary lifestyle to a more active one. This shift in diet can come from policy provided by the government as well as behavioral change within individuals. Ideally this pattern will lead to successful healthy ageing and longevity (Popkin, 1993;Popkin, 2002;Popkin, 2012). The shift from the fourth to the fifth pattern is visualized in Fig. 1 (Popkin, 2002). 
[image: ]
Fig. 1 The shift from the fourth to the fifth stage within the nutrition transition theory (Popkin, 2002)
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The previous shows that the nutrition transition to the Western diet is seemingly problematic for human health. Still, in general people are unware of the possible health problems that can occur from following this type of diet. The main reason for this unawareness, next to tradition, is the elaborate marketing that is connected to the food- and diet industry. For example, governments and large food industries highly invest in marketing programs that present an image of certain food products that they are healthy and necessary to consume. Think of for example the ‘Got Milk?’ and ‘Cheese- to the rescue!’ campaigns in the U.S. that promoted the consumption of dairy products (Gallo, 1999).  Even though for decades there has been evidence that these foods can lead to negative health outcomes for humans, commercials and campaigns make the consumer believe otherwise.
Next to marketing, many people are attracted to quick weight loss fixes such as diet pills, meal replacements and diets that exclude certain macro nutrients from the diet such as carbohydrates. These diets are known as low-carb diets, the Atkins diet or a ketogenic diet (Campbell, 2013). Although the Atkins diet is successful in achieving weight loss short term, long term results of the diet are less rewarding (Weiss, Bremer & Lustig, 2013). Still, the consumption of carbohydrates is mostly blamed for weight gain and diabetes. However, it is important to note the difference between simple and complex carbohydrates (Pitsavos et al. 2006). When I discuss the health benefits of carbohydrates, the complex carbohydrates such as whole grains, potatoes, oats and corn are where the focus lies. A diet where lots of complex carbohydrates are consumed, is also a diet that is high in fiber, which has been positively associated with a decrease in Metabolic Syndrome and diseases such as heart disease and colon cancer. On the contrary, consumption of simple sugars such as table sugars, high fructose corn syrup and sodas should be limited in a healthy diet (Pitsavos et al. 2006). Next to simple sugars, a diet high in saturated fat can be an important cause of weight gain in youth (Weiss, Bremer & Lustig, 2013). Fat is in general more calorie dense than other calories, which means that you can easily eat a lot of calories without realizing it, because the volume of the food is little. It is easier to eat 500 calories of bacon compared to the same amount of calories from steamed broccoli, for example. The previous debate between carbohydrates versus fat intake remains controversial (Weiss, Bremer & Lustig, 2013). Another public discussion is the need of a lot of protein within the diet. However, studies show that for optimal health humans only require around 8-10% of their daily calories from protein (Pitsavos et al. 2006;Campbell & Campbell, 2005). From the previous it becomes clear that it is easy for the public to be confused about which foods are both healthy and keep you in good shape. 
Over the last decade, the Mediterranean diet has gotten a lot of attention as a better alternative than the typical Western diet. A Mediterranean diet typically includes lots of fresh and cooked vegetables and salads, legumes, fruit, wheat products (bread, pastas), red wine and olive oil (Pitsavos et al. 2006). The consumption of olive oil is the most outstanding part of the Mediterranean diet, because it makes the consumption of lots of vegetables and legumes more enjoyable for many people (Pitsavos et al. 2006). Animal foods, such as red meat and butter, are limited in this diet, with the exception of fish and poultry. In contrast with the standard Western diet, this diet contains little saturated fat, but a lot of monosaturated  fat from olive oil. Next to that, the high consumption of complex carbohydrates, antioxidants and fiber possibly explains the positive health outcomes found over the years. The Mediterranean diet is for example associated with lower frequency of heart disease, cancer and metabolic disorders (Pitsavos et al. 2006). 
An even less typical Western diet than the Mediterranean diet is the increasingly more popular Vegan diet, that completely excludes animal foods from people’s plates. Research on the benefits of plant foods on a large scale started in the 1950’s  with the ‘China study’. This is one of the largest nutritional population studies available, and observed that countries where the lowest amount of (animal) protein and fat was consumed, experienced the lowest prevalence of obesity, cancer and heart disease (Campbell & Campbell, 2005). Cow’s milk for example consists of 80% casein, a protein that makes dairy productive addictive for calves and humans as well, which is one of the reasons why most people enjoy consuming these products. Furthermore, it was found that casein activates cancer growth when consumed more than 10% of the daily calories. Lastly, the study found that countries consuming higher amounts of dairy products saw more cases of hip fractures than countries that consumed less dairy products (Campbell & Campbell, 2005). This finding implied the opposite to general belief that ‘milk causes strong bones’ and was one of the first studies that suggested that animal protein can be acidic to the human body and enhances calcium loss within the bones (Cornish, 2002;Campbell & Campbell, 2005).
In addition, there are other foods that contain animal protein that have been found to be harmful to the human body. For example studies found that the consumption of omega-3 fatty acids from fish increases cholesterol levels and the risk of breast cancer and does not help in preventing heart disease (Cundiff, Lanou & Nigg, 2007;Campbell & Campbell, 2005). Moreover, due to industrial pollution over the last decades, fish has become highly contaminated with methylmercury, a toxin that has been found to be damaging for the brain, heart, kidneys and immune system (Virtanen et al. 2005).  Another example is the consumption of eggs, which has shown to raise the risk of heart disease, cancer, strokes, high blood pressure and blood cloths. The main reason for the previous is that the high levels of cholesterol within eggs stimulates the development of arterial plaque (Valenzuela, Sanhueza & Nieto, 2003; Solon-Biet et al. 2014). Eggs are found to be the prime source of oxidized cholesterol present in the human diet and this type of dietary cholesterol is the most dangerous to consume. Another study suggested that eating 1 egg a day is as negatively affecting human health as smoking 5 cigarettes daily (Spence, Jenkins & Davignon, 2012; Stamler et al. 1998).
Already, multiple studies have found positive health outcomes, such as preventing and curing non-communicable disease and weight loss, for adults that exclude animal based foods completely from their diet (strict-vegetarian or vegan diet) (Barnard et al. 2006;Barnard et al. 2009;Campbell & Campbell, 2005;Campbell & Jacobson, 2013;Esselstyn et al. 2016;Kahleova & Pelikanova, 2015;McDougall et al. 2015). After the WHO & International Agency on Research on Cancer (2015, p.1) classified processed meat meats as carcinogenic: ‘experts concluded that each 50 gram portion of processed meat eaten daily, increases the risk of colorectal cancer by 18%’, the negative effects of a heavily animal-food based diet got more attention than before. The composition of  the optimal plant based diet according to for example Campbell (2005) and McDougall et al. (2014) is based on a variety of whole grains, root vegetables, beans and legumes, fruits, nuts and seeds. Processed plant foods (such as white flour products), vegetable oils and added sugars are suggested to be limited. This type of diet contains lots of fiber and no dietary cholesterol. It is suggested that it is not necessary to include foods to the diet that contain cholesterol, because the human body produces the sufficient amount of cholesterol itself. Additionally, food restriction and calorie counting becomes unneeded for weight loss, because the diet contains low calorie density: the ability to eat until satisfaction without consuming too many calories which can cause weight gain (Campbell & Campbell, 2005;McDougall et al. 2014).
Previously, research on changes in dietary intake and physical activity were only linked to theories that explain the developments of adult disease. According to Popkin, Adair & Ng, (2012) there is evidence that the risk of obesity and other chronic diseases is present throughout the whole life course, including childhood and adolescence. 
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Although obesity is one way to measure the health of children and adolescents, it is not as comprehensive as a measurement, because it involves mostly only BMI or waist circumference. One of the more extensive health measurements is the diagnosis of  Metabolic Syndrome (Weiss, Bremer & Lustig, 2013;Klijs et al. 2016). Metabolic Syndrome consists of four indicators that predicts the development of for example heart diseases and diabetes. The four indicators are obesity, dysglycaemia (abnormal blood glucose levels), hypertension (elevated blood pressure), high triglyceride levels (fat levels in the blood) and low high-density lipoprotein  (HDL) cholesterol levels (Weiss, Bremer & Lustig, 2013;Klijs et al. 2016). The different criteria for Metabolic Syndrome will be described in more detail in the following paragraph.
The first indicator for Metabolic Syndrome is obesity. It is important to note that it is not a given that if a child has obesity, that they also have Metabolic Syndrome. Therefore obesity counts as one of the factors that can determine Metabolic Syndrome, but cannot be seen as a cause (Steinberger et al. 2009). However, obesity during childhood has been linked to the other three risk factors of Metabolic Syndrome (Steinberger et al. 2009). In addition, high increase of weight during childhood is related to developing cardiovascular disease in adolescence. Next to that, it has been found that children that are obese are in high risk of being obese when reaching adulthood (Steinberger et al. 2009). In many cases BMI is used as a measurement for studying obesity in childhood and adulthood, but since BMI does not control for the distribution of fat in the body, this measurement is nowadays seen as less valid. However, in most studies there is little information available on waist-to-hip ratio and waist circumference, but plenty on BMI. For that reason, BMI is still the most frequent used measurement for childhood obesity (Steinberger et al. 2009; Barlow, 2007).
The second risk factor of Metabolic Syndrome is abnormal glucose levels. Here insulin is unable to optimally transport glucose into the cells of the body, this is also known as ‘impaired glucose tolerance’. This process has, among other things, high levels of glucose in the blood as a consequence (Roberts, Hevener & Barnard, 2013).  Patients with abnormal glucose levels in the blood are diagnosed as being ‘pre-diabetic’, which means that a person is in high risk of developing type 2 diabetes (T2DM). The most common measurement for impaired fasting glucose for children and adolescents is having fasting glucose levels of 100 mg/Dl or higher (Roberts, Hevener & Barnard, 2013;Zimmel et al. 2007). It is found for children that impaired glucose levels are highly correlated to obesity and hypertension (Steinberger et al. 2009). Additionally, research shows that children with T2DM during childhood, have a higher risk of developing cardiovascular disease over the life course, compared to healthy children. But with the right lifestyle adaptations, in most cases, it is possible to prevent children that are pre-diabetic to progress to T2DM (Steinberger et al. 2009). 
The third risk factor of Metabolic Syndrome is elevated blood pressure, also known as hypertension. As mentioned before, hypertension is related to obesity and impaired glucose levels in children (Steinberger et al. 2009). Next to that, Steinberger et al. 2009 note that children with high blood pressure have a higher chance of developing Metabolic Syndrome than children with a healthy blood pressure. Moreover, it has been found that elevated blood pressure for children is highly correlated with Metabolic Syndrome in adulthood (Sun et al. 2007). In addition, research by Adair et al. (2009) observed an increased risk of high blood pressure for children in mid-childhood that quickly gained a significant amount of weight. High blood pressure in children can be both measured with systolic or diastolic bloodpressure. Most commonly used cut off criteria for systolic blood pressure is 130 mg/dL or higher, then we speak of hypertension in children and adolescents (Zimmel et al. 2007).  
The fourth and fifth criteria of Metabolic Syndrome, namely high triglycerides and low HDL cholesterol levels, are strongly related to each other, because they are both connected to abnormal fat levels in the blood (Steinberger et al. 2009). They are also highly associated with glucose abnormalities in the blood. The reason behind this is that insulin resistance increases the amount of fatty acids in the liver. Consequently, these fatty acids cause high production of LDL-cholesterol, but not of HDL-cholesterol (Steinberger et al. 2009). Next to that, research has shown that children with high triglycerides and low HDL-levels are in many cases also overweight (Steinberger et al. 2009). This shows that these two factors are important as indicators for Metabolic Syndrome. According to Zimmel et al. 2007,  multiple studies use triglycerides levels  ≥ 150 mg/dL and <40 mg/dL for HDL-cholesterol as cut off criteria for children and adolescents. 
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There is however limited research available that has studied the relationship between dietary intake of children and adolescents and the presence of Metabolic Syndrome. Research by Weiss, Bermer & Lustig (2013) stated that for the development of Metabolic Syndrome, it is not so much the quantity of the calories that are important, but which foods these calories come from that matters. Next to that, a study by Klijs et al. (2016) that researched the association between socio-economic factors and Metabolic Syndrome in parents and their children used dietary choices in their research as control variables. They found that little fruit consumption and high intake of snacks (such as hot dogs and minced meat) increased the risk of developing Metabolic Syndrome. 
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The study by Klijs et al. (2016) suggests that socio-economic status can possibly play a role in dietary choices and Metabolic Syndrome. Although they did not find that Metabolic Syndrome depends on socio-economic status of the parents, they did find results in the dietary patterns, as mentioned previously. On the other hand, Chen et al. (2017) suggests a positive relationship between household income and children’s health,  because of an improvement in nutrition for children that have wealthier parents. Therefore it might be interesting to include socio-economic status of the parents within the research model. 
	Another factor that might influence both dietary choices and child health is physical activity. Multiple studies have shown the importance of combining a healthy diet with exercise for the best results in long term weight loss (Messier et al. 2004;Epstein et al. 1984; Pitsavos et al. 2006). Additionally, research by He et al. (2014) found a positive relationship between a high level of physical activity and a decrease in Metabolic Syndrome for adults. On the other hand, the role of exercise alone without dieting, is unsure in youth (Steinberger, et al.). However, according to Popkin (2012), interventions should focus mostly on nutrition, because in most advanced societies people are largely bound to a sedentary lifestyle. It is therefore easier for individuals to adjust their diet than to expect a significant increase of physical activity. But since exercise is undoubtedly important for a healthy lifestyle in general, it is important to use it as a control variable for this research. 
	Lastly, the study will be controlled for the age of the youth, because it could influence both dietary behavior and health outcomes. First, when children get older they have more influence over their eating patterns. This can lead them to making more unhealthier food choices than when their parents were mostly in control over their children’s food. Next to that, Zimmel et al. (2007) suggests that when children get older and reach puberty, their fat distribution changes. This is important, because it can stimulate the risk factors of Metabolic Syndrome more than at younger ages. 
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The conceptual model shows a visualization of how the different concepts within this research are related to each other (Fig. 4). Here it presents a model where the relationship between dietary choices of children and adolescents, through the consumption of meat, fish, fruits, vegetables, dairy products, grains/starches and nuts, and the presence of Metabolic Syndrome, through the criteria of dysglycaemia, elevated blood pressure, high triglyceride levels, low HDL cholesterol levels and excessive abdominal adipose tissue is tested. If for a person three or more of the criteria for Metabolic Syndrome are met, then that person should be diagnosed with Metabolic Syndrome. If two or less of the criteria are met, then there is no diagnosis of Metabolic Syndrome possible (Klijs et al. 2016). In other words: a person that meets three or more of the criteria of Metabolic Syndrome is in larger risk of developing non-communicable disease than a person that meets two or less of the criteria. The second group of persons is therefore considered to be in better health than the first group. Lastly, the possible effect of socio-economic status of the parents, physical activity and age of the child on dietary habits of children and adolescents and the risk of developing Metabolic Syndrome is controlled for. 


Consumption different food groups; fruits, vegetables, meat, fish dairy products, starch/grains, and nuts. 
Dietary intake youth

Socio-economic status of the parents, physical activity and age of child




Criteria: Dysglycaemia, elevated blood pressure, high triglyceride levels, low HDL cholesterol levels and excessive abdominal adipose tissue.

Development of Metabolic Syndrome (MS)





Yes Metabolic Syndrome: 3 or more of the criteria are met
No Metabolic Syndrome: 2 or less of the criteria are met





Fig. 2 Conceptual model
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For this research it is expected that differences in eating habits lead to different health outcomes. Following the nutrition transition theory and previous literature the prediction holds that frequent consumption of animal foods lead to a higher chance of developing Metabolic Syndrome for children and adolescents. On the contrary, children and adolescents that eat higher amounts of plant foods compared to other children and adolescents are predicted to are less likely to develop Metabolic Syndrome. The previous leads to the hypotheses that a higher consumption of meat, fish and dairy products increases the risk of having Metabolic Syndrome compared to children and adolescences that eat little amounts of these foods. The second hypotheses is that a higher consumption of fruit, vegetables, grains/starch and nuts decreases the risk of having Metabolic Syndrome compared to children and adolescents that do not eat a lot of plant foods. Moreover, the third hypotheses predicts that children and adolescents that have parents with a higher socio-economic status are less likely to develop Metabolic Syndrome than children from parents with a low or medium socio-economic status. Additionally, children and adolescents that are frequently physically active are expected to have a lower risk of developing Metabolic Syndrome than children that live a more sedentary lifestyle. Lastly, the fifth hypotheses is that when children get older, their risk of having Metabolic Syndrome increases.
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For this research I will use secondary data from the Robert Koch Institute (RKI), namely the German Health Interview and Examination for Children and Adolescents (KiGGs) baseline study 2003-2006. This study was a pilot study and the first to collect deliberate health information on children and adolescents that is representative for the German population. In this research more than 17.000 children participated (Robert Koch Institute, 2005). The data is cross-sectional, because participants were questioned at one specific point in time (Babbie, 2007). The study was funded by the German Federal Ministry of Health, the Ministry of Education and Research and the Robert Koch Institute (Kurth et al. 2008). The age of the children surveyed ranged between 0 and 17 years old and only included children with a main residence in Germany. Until the age of 11 parents filled in the questionnaires, at older ages children were asked to fill these in themselves (Robert Koch Institute, 2005).
Next to self-administrated questionnaires, computer assisted personal interviews, physical tests and laboratory tests were taken to collect data (Kurth et al. 2008). Data on food intake was collected through a self-administrated semi-quantitative food frequency that included 54 questions. The response rate of this questionnaire was around 95% (Kurth et al 2008). The computer assisted personal interviews included questions about the history of selected physician-diagnosed conditions, vaccination status and the use of medication over the last week. These personal interviews were taken by specially trained physicians. The physical measurements and tests obtained information about for instance blood pressure, heart rate, vision and motoric activity. Lastly, laboratory tests measured general health indicators (urine and blood tests), infections, atopic sensitization and nutritional status (Kurth et al. 2008). 
The sampling of the population used for this research was done by the Robert Koch Institute and in co-operation with the Centre for Survey Research Methodology (ZUMA)(Kurth et al. 2008). Important issues during the sampling of the research population were making sure there was a representative distribution between Eastern and Western Germany, select randomly and invite a higher number of migrants for the research, because migrants were expected to have a higher dropout rate (Kurt et al. 2008). Households were invited to participate within the research by letter. Families that did not respond to the letter were personally contacted. When the KiGGs study started the sample consisted of 28.999 children and adolescents in total. Finally, for the baseline study 17,641 children participated, with a division of  8985 boys and 8656 girls. The response rate within the research was 66.6% with a 5.3% dropout. The main reasons for non-response were ‘unexplained absence’ and ‘late cancellation shortly before appointment’ (Kurth et al. 2008;Robert Koch Institute, 2005).
The KiGG’s study was approved by the Ethics Commission of the Humboldt University of Berlin, the Federal Office for the Protection of Data, the Data Protection Comissioners of Berlin, and a panel of professionals positioned by the Federal Ministry of Education and Research (Kurth et al. 2008). To ensure the quality of the research, examination teams were trained and stood under supervision during the data collection period. Each step of the data collection was controlled by both internal and external quality control centers, such as the Institute of Epidemiology and the GSF National Research Centre for Environment and Health. Furthermore, since the research involves sensitive information about the health of children and adolescents, the Robert Koch Institute handled the collected information professionally and confidentially (Robert Koch Institute, 2005).  See the study description of the Robert Koch Institute on the KIGG’s study for more detailed information (Robert Koch Institute. (2005). KIGGs study description. Berlin).
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Sample size: Children and adolescents
For this research all children with the age of 10 or older are selected. This means that the ages of the participants range between 10 and 17 years old. This subset contains 5400 participants in total. The reason for not selecting those aged below 10 is because it is not possible to clinically diagnose these children with Metabolic Syndrome (Zimmet et al. 2007). 
Dependent variable
Metabolic Syndrome
As mentioned in the theory, the criteria for Metabolic Syndrome consists of five risk factors: insulin resistance, raised blood pressure, elevated triglyceride levels, low high-density lipoprotein (HDL) cholesterol and being obese (Zimmet et al. 2007; Klijs et al. 2016). In Table 2 it becomes clear that the KIGG’s dataset entails all the relevant information to estimate the risk of developing Metabolic Syndrome in youth. There is no globally accepted way to measure Metabolic Syndrome for children, but for this research the cut-off criteria are based on the recommendations of the International Diabetes Federation (IDF) consensus group (Zimmet et al. 2007). The article of Zimmet et al. (2007) shows both absolute as percentile cut off criteria’s. For this study I chose to use mostly absolute criteria and not percentiles, because for adults this is also the most common method to study Metabolic Syndrome (Zimmet et al. 2007; Klijs et al. 2016). 
For the diagnoses of Metabolic Syndrome, at least 3 or more out of the 5 criteria have to be met. If a child only meets 2 or less of the criteria, then he or she cannot be diagnosed with Metabolic Syndrome and therefore is considered to be in less risk of developing diabetes and heart disease than the children that do have the Metabolic Syndrome diagnosis (Klijs et al. 2016).  
	Risk factors for Metabolic Syndrome
	Measurement in dataset (cut off criteria children aged >10 years)

	1. Dysglycaemia/Insulin resistance
	Glucose level in the blood (≥ 100 mg/Dl)1

	2. Raised blood pressure
	Systolic blood pressure (≥ 130 mg/Dl)1

	3. Elevated triglyceride levels
	Triglyceride levels (≥ 150 mg/Dl)1

	4. Low high-density lipoprotein (HDL) cholesterol levels
	HDL cholesterol (<40 mg/Dl)1

	5. Obesity
	BMI >97th percentile2


Table 2. Overview of Metabolic Syndrome measurement (Zimmel et al. 20071;Klijs et al. 20162).
To create the variable for Metabolic Syndrome that is suited for further statistical analysis, the criteria for Metabolic Syndrome (MS) are recoded into with 0 = no (participant does not meet criteria for MS) and 1 = yes (participant does meet criteria for MS). For measuring insulin resistance, participants with glucose levels in the blood ≥100 mg/Dl were coded as 1=yes, all other values were coded as 0=no. To measure raised blood pressure, all participants that have a systolic blood pressure of 130 mg/Dl or higher were coded as 1=yes, all other values were coded as 0=no. For the measurement of elevated triglyceride levels, participants with triglyceride levels of ≥150 mg/Dl were coded with 1=yes, all other values were coded as 0=no. Next to that, for measuring HDL cholesterol levels, participants that have their HDL cholesterol below 40 mg/Dl were coded as 1=yes, and levels of 40> were coded as 0=no (Zimmel et al. 2007). Lastly, within the dataset there were multiple variables that could be useful for measuring obesity: waist-to-hip ratio, waist-circumference and BMI. The problem with the first two measurements was there were a lot of missing values within the variables (1086 missing values for hip-to-waist ratio and 1099 missing values for waist-circumference). This against only 40 missing values for BMI, which is why I have chosen to use BMI to measure obesity. Within the dataset there is a variable that measures obesity in youth, this variable is recoded to <97th percentile= 0=no and >97th percentile= 1=yes. Additionally, in the research the criteria of  Klijs et al. 2016 the >97th percentile was also used to measure obesity for Metabolic Syndrome. The previous is why I have chosen to use the same criteria for this research.
After the variables for the five criteria for Metabolic Syndrome were created were merged into one variable that is called Metabolic Syndrome. This variable makes it possible to show how many of the children meet 0,1,2,3,4 or 5 of the criteria. Lastly, the variable of Metabolic Syndrome was recoded into a new variable (MS) with all values <2=0=no, and >2=1=yes. This final variable for Metabolic Syndrome can be used for diagnosing a child with Metabolic Syndrome and as the dependent variable for logistic regression. 
Independent variables
Consumption of different types of food
To investigate if the consumption of certain foods influence the development of Metabolic Syndrome, levels of consumption of multiple food types will be used. All dietary variables have been recoded, which makes the model more clear and easier to interpret. The original answer categories for all dietary variables varied from 1 until 10, where 1 means ‘never’ and 10 ‘more than five times a day’. The variable has been recoded to 0 and 1, where 0 stands for ‘low intake’ and 1 for ‘high intake’ of the specific food group. In the ‘low intake’ consumption lies between ‘never’ (1) and ‘1-2 a month’ (4). The ‘high intake’ includes ‘2-3 times per week’ (5) until ‘more than five times a day’. The food groups that will be used are meat, fish, dairy products fruit, vegetables, starch/grain products and nuts. The following variables will be used for the different food groups:
Meat consumption
Within the dataset there are multiple variables available that reflect the participant’s meat consumption. These different questioned are used to compute the three variables:  How often do you eat meat (excluding poultry and pork)? How often do you eat poultry? How often do you eat sausage or ham? These three questions have been renamed into ‘beef’, ‘poultry’ and ‘pork’. 
Fish consumption
For the consumption of fish there is one variable within the dataset available and it questions: how often do you eat fish? The original answer categories vary from 1 until 10, where 1 means never and 10 more than five times a day. This question has been recoded to ‘fish’. 
Dairy products consumption
Within this dataset there are multiple variables that measure the consumption of different kind of dairy products. For this study I have selected the following questions regarding to dairy intake: How often do you drink milk? How often do you eat cheese? And how often do you eat eggs? These variables have been recoded into ‘milk’, ‘cheese’ and ‘eggs’. 
Fruit consumption
The variable that measures the consumption of fruits is: How often do you eat fresh fruit? This variable has been recoded to ‘fruit’.  
Vegetable consumption
To measure the consumption of vegetables the following variables will be used: How often do you eat cooked vegetables? And How often do you eat salad or raw vegetables? There could be a difference between the consumption of cooked vegetables and raw vegetables. Therefore the two questions will be analyzed in two separate variable: ‘vegetables cooked’ and ‘vegetables raw’.
Grain consumption
For this variable of  grain consumption the following question will be used for this food group: How often do you eat whole wheat bread? This question is recoded into ‘WholeWheatBread’. There are more variables available that measure grain consumption, such as questions about the intake of muesli, white bread and so on. These questions will not be used in this research, because based on theory, the interest lies more in complex carbohydrates then in simple carbohydrates.
Nut consumption
There is one question available that concerns the nut consumption of the participants. Therefore, this variable consists of the question: how often do you eat nuts? This variable is recoded into ‘nuts’.
Control variables
Socio-economic status (SES) of the parents
For the measurement of socio-economic status of the parents the Winkler-index is used, which is already present in the dataset. This variable includes three factors: income levels of the household the levels of professional and school education of the parents. The income level of the household measures the total monthly income in euro and varies from 1= <€500 and 13= >€5000. Furthermore, the variable for the professional education of the parents ranges from 1= occupation teaching, 2= vocational education, 3= university of applied sciences, 4= university of applied sciences/engineering school, 5=university, 6= other, 7= no schooling and 8= still in education. Finally, the highest finalized school education of the parents is measured using the following answer categories: 1= elementary school, 2= secondary school, 3,4,5 involve different levels of high school (5=gymnasium), 6= other, 7= without graduation and 8= no graduation yet.  The coding of the Winkler-index variable is as follows: 1= low socio-economic status, 2=medium socio-economic status and 3=high socio-economic status. 
Physical activity
There are two variables present in the dataset that measure the level of physical activity of the children and adolescents. One measures physical activity in categories and the other continuously. The missing values of the categorical variable are half as large as the continuous one (1164 against 2064). For that reason the categorical variable is chosen for this research. The variable questions how often the participant is physically active. The answer categories are: 1= About every day, 2=3-5 times a week, 3=1-2 times a week, 4=1-2 times a month, 5=never.
Age
The variable for age that has been used is a variable that consists of different age groups. Since children below the age of 10 are not used in this research, the variable consists of only children and adolescents. ‘Children’ includes the children aged between 10-13 years old, ‘adolescents’ are participants between 14-17 years old. 
[bookmark: _Toc523503040]3.3 Plan of analysis
In the result section, first the descriptive results of all variables will be given. The variables that will be used are all categorical, which means that the frequencies in percentages will be displayed instead of the mean, standard deviation, minimum and maximum which is the case for continuous variables. The different frequencies for all participants, participants without Metabolic Syndrome and with the Metabolic Syndrome diagnosis will be shown, which will give more insight in the differences between these three groups on a descriptive level before more in depth analysis are done. Secondly, a table with correlations between Metabolic Syndrome and the dietary intake variables will be given to research if Metabolic Syndrome is related to different foods and if the consumption of these foods are related to each other. 
Next to that, the hypothesis will be tested by using binary logistic regression because the Metabolic Syndrome variable (presence of Metabolic Syndrome), has only two outcome possibilities: yes or no. The hypothesis tests if different levels of the consumption of meat, fish, dairy products, fruits, vegetables, starch/grains and nuts influence the presence of Metabolic Syndrome within children. This means that Metabolic Syndrome will be used as the dependent variable. The independent variables include the level of consumption of meat, fish, dairy products, fruits, vegetables, starch/grains have an effect on the probability of developing Metabolic Syndrome. Lastly, the same analyses as the previous model will be done, but with the addition of first socio-economic status of the parents, then physical activity and finally age. These three variables will control for its possible influence on Metabolic Syndrome and level of consumption of the different food groups.    
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This paragraph will report on the results of the analysis. First, the descriptive statistics will be discussed, by looking at the frequencies and correlations of and between the variables. Secondly, the results of binary logistic regression analysis will be explained. 
[bookmark: _Toc523503042]4.1 Descriptive results
Table 3 gives a description of the frequencies of the variables used in the analysis. It becomes clear that of all participants, the largest share, around 58%, has not a single indication for Metabolic Syndrome as defined for this study. Moreover, the Table 3 illustrates that 3,8% (N=207) of participants (N=5400) can be diagnosed with Metabolic Syndrome. From this 3,8%, more than 80% meets 3 of the criteria, against 16,9% meets 4 and  0,5% meets all of the criteria. The participants that have Metabolic Syndrome, mostly meet the criteria of elevated triglycerides (86,0%), too low HDL cholesterol (63,3%) and obesity (60,4%). Still, from the group of participants that do not have Metabolic Syndrome, almost 40% meet either one or two of the criteria. These children mostly have elevated triglycerides or high glucose levels in the blood. 
	Next to that, for all participants it becomes clear from Table 3 that most have a high intake of beef, pork, milk, cheese, fruit, raw vegetables and bread. The intake of eggs, cooked vegetables, fish and nuts is relatively low. Comparing the participants that do have Metabolic Syndrome to those that do not, most striking are the higher intake of beef and cheese within the Metabolic Syndrome group. Consumption of fish, pork, poultry, raw vegetables and whole wheat bread is also slightly higher in the Metabolic Syndrome group. The most outstanding difference in lower intake is found in fruit for the Metabolic Syndrome group compared to the participants that do not have Metabolic Syndrome. In smaller percentages, the Metabolic Syndrome group also have a lower intake of milk, eggs, raw vegetables, whole wheat bread and nuts. 
	Additionally, most of the youth’ parents have a medium socio-economic status, this goes for all three participant groups. On the other hand, the children that do have Metabolic Syndrome, have relatively more parents with a low socio-economic status and less with a higher socio-economic status, compared to the other two groups. Additionally, for all groups shows that most youth are considered active. For the group that has Metabolic Syndrome, a slight decrease in activity can be observed compared to the other groups. Lastly, Table 3 displays that for all participants, 55,% are adolescents and 44,9% are considered children. Similar results are visible for the No Metabolic Syndrome group, but for the Yes Metabolic Syndrome group, 72,9% of the participants are adolescent. This result implies that Metabolic Syndrome is more frequent among adolescents, then children. 




















Table 3: Descriptive results of the variables used in the analysis for all participants, participants without the Metabolic Syndrome diagnosis and participants with the Metabolic Syndrome diagnosis (all variables are categorical, therefore frequencies in % a,re given).
	Variable
	All participants
(N=5400)
	 No Metabolic Syndrome
(N=5193)
	Yes Metabolic Syndrome
(N=207) 

	
	Frequency in %
	Frequency in %
	Frequency in %

	Metabolic Syndrome
Metabolic Syndrome Yes
Metabolic Syndrome No
	
3,8%
96,2%
	
-
-
	
-
-

	  Meets 0 of the Metabolic Syndrome criteria
  Meets 1 of the Metabolic Syndrome criteria
  Meets 2 of the Metabolic Syndrome criteria
  Meets 3 of the Metabolic Syndrome criteria
  Meets 4 of the Metabolic Syndrome criteria
  Meets 5 of the Metabolic Syndrome criteria
Glucose in the blood
  < 100 mg/dL 
   ≥100 mg/dL
Systolic Blood pressure 
  < 130 mg/dL
   ≥ 130 mg/dL
Triglycerides 
   < 150 mg/dL
   ≥ 150 mg/dL
HDL cholesterol <40 mg/dL 
  ≥ 40 mg/dL
  <40 mg/dL
Obesity >97th percentile 
  ≤ 97th percentile
  >97th percentile
	58,3%
28,6%
9,3%
3,2%
0,6%
0,0%

84,2%
15,8%

90,9%
9,1%

81,2%
18,8%

91,4%
8,6%

92,9%
7,1%
	60,6%
29,7%
9,6%
-
-
-

85,5%
14,5%

92,9%
7,1%

83,9%
16,1%

93,6%
6,4%

95,1%
4,9%
	-
-
-
82,6%
16,9%
0,5%

50,7%
49,3%

41,1%
58,9%

14,0%
86,0%

36,7%
63,3%

39,6%
60,4%

	Dietary intake
Meat consumption
Beef 
  Low intake
  High intake
  Poultry consumption
  Low intake
  High intake
Pork consumption
  Low intake
  High intake
Fish consumption
  Low intake
  High intake
	


67,2%
32,8%

91,9%
8,1%

30,9%
69,1%

98,1%
1,9%
	


67,5%
32,5%

92,1%
7,9%

31,0%
69,0%

98,1%
1,9%
	


40,6%
59,4%

87,9%
12,1%

28,0%
72,0%

97,1%
2,9%

	
	
	
	

	Dairy consumption
Milk consumption
  Low intake
  High intake
Cheese consumption
  Low intake
  High intake
Egg consumption
  Low intake
  High intake
Fruit consumption (fresh)
	

32,1%
67,9%

46,0%
54,0%

92,6%
7,4%
	

32,0%
68,0%

42,6%
53,8%

92,5%
7,5%

	

33,3%
66,7%

39,6%
60,4%

93,2%
6,8%

	  Low intake
  High intake 
	28,0%
72,0%
	27,7%
72,3%
	35,3%
64,7%

	Vegetable consumption
Raw vegetables/salad
  Low intake
  High intake
Cooked vegetables
  Low intake
  High intake
	

47,0%
53,0%

70,7%
29,3%
	

47,1%
52,9%

70,8%
29,2%
	

44,4%
55,6%

70,0%
30,0%

	Grain consumption
Whole wheat bread consumption
  Low intake
  High intake
Nut consumption
  Low intake
  High intake
	
45,9%
54,1%

97,6%
2,4%
	
45,7%
54,3%

97,5%
2,5%
	
50,2%
49,8%

99,0%
1,0%

	SES of the parents
  Low SES
  Medium SES
  High SES
Physical activity
	
24,3%
49,9%
25,8%
	
23,9%
50,2%
26,0%
	
35,7%
43,5%
20,8%

	Sedentary
  Moderately active 
  Active
Age group
  Child
  Adolescent
	14,3%
29,8%
55,9%

44,9%
55,1%

	14,2%
29,8%
56,0%

45,7%
54,3%

	15,5%
30,4%
54,1%

27,1%
72,9%




Table 4 visualizes the correlations between Metabolic Syndrome and the dietary variables, as well as the correlations between the dietary variables. Firstly, Metabolic Syndrome is negatively correlated with the consumption of fruit (r=-,032;p<0,05). Furthermore, Metabolic Syndrome is positively correlated with the consumption of beef (r=,033;p<0,05) and poultry (r=0,030;p<0,05). 
	Next to that, the consumption of beef is positively correlated with the consumption of pork (r=,176;p<0,01) poultry (poultry= r=,094p<0,01), eggs (r=,083;p<0,01), fish (r=,061;p<0,01) and cooked vegetables (r=,130;p<0,01). Meaning that youth that consume beef are also likely to consume more of the previous mentioned foods. In addition, the intake of poultry is positively associated with the intake of eggs (r=,103;p<0,05), fish (r=,103;p<0,01), cooked vegetables (r=,077;p<0,01), whole wheat bread (,043;p<0,01) and with nut consumption (r=,051;p<0,01). Also, the consumption of pork is positively associated with consumption of cooked vegetables (r=,052;p<0,01), raw vegetables (r=,049;p<0,01), fruit (r=,047;p<0,01), whole wheat bread (r=,076;p<0,01) and negatively associated with the consumption of nuts (r=-,041;<0,01). Besides, the consumption of cheese is positively correlated with the consumption of milk (r=,056;p<0,01), eggs (r=,042;p<0,01), fish (r=,028;p<0,05), cooked vegetables (r=,089;p<0,01), raw vegetables (r=0,126;p<0,01), fruit (r=,119;p<0,01) and whole wheat bread (r=,137;p<0,05). Likewise, the consumption of milk is furthermore positively correlated with the consumption of cooked vegetables (r=,054;p<0,01), raw vegetables (r=,092;p<0,01), fruit(r=,091;p<0,01) and nuts(r=,041;p<0,01). Moreover, the consumption of eggs is also positively correlated with the consumption of fish(r=,089;p<0,01), fruit (r=,037;p<0,01) and nuts (r=,119;p<0,01). Additionally, the consumption of fish is positively associated with the consumption of cooked vegetables (r=,042;p<0,01), raw vegetables (r=0,041;p<0,01) and nuts (r=,119;p<0,01). Furthermore, the consumption of cooked vegetables is positively related to the intake of raw vegetables (r=0,181;p<0,01), fruits (r=,133;p<0,01), whole wheat bread (r=,158;p<0,01) and nuts (r=,054;p<0,01). The consumption of raw vegetables are also positively associated with fruit intake (r=,282;p<0,01), whole wheat bread consumption (r=,158;p<0,01) and nuts(r=,054;p<0,01). Also, fruit intake is positively correlated to whole wheat bread consumption (r=,151;p<0,01) and nut consumption (r=,151;p<0,01). Finally, whole wheat bread consumption is positively correlated to nut consumption (r=,027;p<0,05). Although the previous mentioned correlations are statistically significant, most of them are very weak associations. The least weak associations between the dietary intake variables are those between beef and pork, eggs and nuts, fish and nuts, cooked vegetables and raw vegetables, raw vegetables and fruit. 


Table 4: Correlations between the variables used for the analysis; dietary intake variables and Metabolic Syndrome (yes/no).
	Variables
	1.
	2.
	3.
	4.
	5.
	6.
	7.
	8.
	9.
	10.
	11.
	12.
	13.

	1.Metabolic Syndrome
	-
	
	
	
	
	
	
	
	
	
	
	
	

	2.Beef
	,033*
	-
	
	
	
	
	
	
	
	
	
	
	

	3.Poultry
	,030*
	,094**
	-
	
	
	
	
	
	
	
	
	
	

	4.Pork
	,012
	,176**
	,017
	-
	
	
	
	
	
	
	
	
	

	5.Cheese
	,026
	-,023
	,022
	,007
	-
	
	
	
	
	
	
	
	

	6.Milk
	-,005
	,015
	-,001
	,011
	,056**
	-
	
	
	
	
	
	
	

	7.Eggs
	-,005
	,083**
	,103*
	,011
	,039**
	,042**
	-
	
	
	
	
	
	

	8.Fish
	,014
	,061**
	,103**
	,002
	,028*
	,020
	,089**
	-
	
	
	
	
	

	9.Veg Cooked
	,003
	,130**
	,077*
	,052**
	,089**
	,054**
	,013
	,041**
	-
	
	
	
	

	10.Veg
Raw
	,010
	,010
	,022
	,049**
	,126**
	,092**
	,004
	,042**
	,181**
	-
	
	
	

	11.Fruit
	-,032*
	,006
	,007
	,047**
	,119**
	,091**
	,037**
	,021
	,133**
	,282**
	-
	
	

	12.Bread
	-,017
	-,014
	,043**
	,076**
	,137*
	,025
	,011
	,014
	,110**
	,158**
	,151**
	-
	

	13.Nuts
	-,019
	,010
	,051**
	-,041**
	,020
	,031*
	,093**
	,119**
	,041**
	,054**
	,047**
	,027*
	-


* Correlation is statistically significant at the 0,05 level (2-tailed).
** Correlation is statistically significant at the 0,05 level (2-tailed).














[bookmark: _Toc523503043]4.2 Results logistic analysis
Table 5 shows the results of a binary logistic regression analysis with Metabolic Syndrome as the dependent variable, dietary intake variables as the independent variables and with socio-economic status of the parents, physical activity and age as control variables. The first Model is a logistic analysis for Metabolic Syndrome and dietary intake of youth. This Model shows a statistically significant result for the consumption of beef, poultry and fruit on the development of Metabolic Syndrome. The higher consumption of beef shows a 1,4 times higher likelihood on developing Metabolic Syndrome compared to those who consumer low amounts of beef (exp(b)=1,373;p<0,05). Secondly, a higher consumption of poultry increases the odds of developing Metabolic Syndrome by around 55% (exp(b)=1,548;p<0,05). Additionally, a higher consumption of cheese increases the likelihood of developing Metabolic Syndrome almost 1,4 times (exp(b)=1,389;p<0,05). On the other hand, a high consumption of fruit decreases the odds of developing Metabolic Syndrome compared to consuming lower amounts of fruit (exp(b)=,659;p<0,01). Although not all of the variables show a statistically significant result, it can be concluded that the first, negative association of animal foods with Metabolic Syndrome, and second hypothesis, positive association of plant foods with Metabolic Syndrome, are (partly) supported for this model. First, the consumption of cheese and beef (animal foods) leads to a higher chance of Metabolic Syndrome and secondly, the consumption of fruit (plant food) decreases the change of Metabolic Syndrome. For the other dietary variables there is no evidence found to be a predictor of Metabolic Syndrome.
	In Model 2, the socio-economic status of the parents is added to the analysis. The statistically significant effect of beef on Metabolic Syndrome stays almost the same as in the previous model(exp(b)=1,371;p<0,05). Differently, the effect of poultry on Metabolic Syndrome disappears after adding the control variable socio-economic status of the parents in the model. The previous implicates that the statistically significant result of poultry consumption on Metabolic Syndrome is explained by socio-economic status of the parents. Furthermore, the negative association of cheese on the presence of Metabolic Syndrome increases after adding this control variable (exp(b)=1,409;p<0,05). Similar observations are found for the consumption of fruit in this second model (exp(b)=,667;p<0,05). Lastly, having parents with a medium or high socio-economic status lowers the odds of having Metabolic Syndrome in youth compared to having parents with a low socio-economic status (medum=exp(b)=,582;p<0,01;high=exp(b)=,533;p<0,01). The previous results are again partly in line with the third hypotheses; a high socio-economic status of the parents leads to a lower change of presence of Metabolic Syndrome compared to those that have parents with a low or medium socio-economic status. For this study, the first part of the hypothesis is supported, but having parents with a medium socio-economic status is also to be found to decrease the chance of having Metabolic Syndrome compared to having parents with a low socio-economic status. 
	In Model 3, the level of physical of activity of the youth is added to the study. There is no statistically significant result found of physical activity on the presence of Metabolic Syndrome present in youth. For that reason, the statistically significant results from Model 2 are similar to those of Model 3 (beef=exp(b)=1,31;p<0,05; cheese=exp(b)=1,409;p<0,05; fruit=exp(b)=,677;p<0,05; SESmedium=exp(b)=,582;p<0,01; SEShigh=exp(b)=,533;p<0,01). Therefore, in this study there is no evidence found for the fourth hypothesis that higher levels of physical activity decreases the presence of Metabolic Syndrome for youth.
	The last model, Model 4, includes the age of the participant as a control variable in the analysis. The addition of age to the model has lead the statistically significant negative association of beef consumption on the presence of Metabolic Syndrome to disappear. Again, this could implicate that the association of beef with Metabolic Syndrome actually has to do with the age of the participant. On the other hand, the statistically significant associations of cheese and fruit on the presence of Metabolic Syndrome stays present throughout the addition of all control variables (cheese=exp(b)=1,340;p<0,05; fruit=exp(b)=,719;p<0,05). The effect of socio-economic status of the parents also stays similar compared to Model 3(medSES= exp(b),566;p<0,01; highSES= exp(b)= ,509;p<0,01). Finally, being an adolescent increases the odds of having Metabolic Syndrome with almost 220% (exp(b)=2,219;p<0,01). In other words, the odds of having Metabolic Syndrome increases with age. This result is in line with the fifth hypothesis, that the increase of age leads to a higher chance of Metabolic Syndrome. 
[bookmark: _Toc523503044]4.3 Modelfit
	The model fit for logistic regression is commonly determined by looking at the differences in deviance scores between the multiple models. To test if these difference are statistically significant, Chi Square tests are performed. For this analysis between the four models it becomes clear that the differences in deviance scores are very small and not statistically significant, which implies that the fourth model is not a statistically significant improvement compared to the first model. Secondly, by looking at the Nagel Kerke R2 level of which the variance in Metabolic Syndrome is explained by the independent variables and control variables becomes visible. The first model explains 1,8% of the variance found in Metabolic Syndrome compared to 4,4% of the variance that is explained by Model 4. The low explained variance of Metabolic Syndrome by this model could imply that there are other variables that have a higher contribution for explaining Metabolic Syndrome in youth. On the other hand, the statistical model used for this research is a log transformation on a binary dependent variable. Therefore, there should not be too much emphases placed on the R2.

















Table 5: Results of a binary logistic regression analysis with Metabolic Syndrome as dependent variable and beef, poultry, pork, fish, milk, cheese, eggs, fruit, vegetables raw and cooked, whole wheat bread and nuts as independent variables, SES parents, physical activity and age as control variables. 
	
	Model 1
	 Model 2
	  Model 3
	Model 4
	

	
	exp(b)
	95% Wald CI
	exp(b)
	95% Wald CI
	exp(b) 
	95% Wald Ci
	exp (b)
	95% Wald CI

	Constant
	,037
	
	,051
	
	,052
	
	0,027
	

	
Meat intake (ref: low)
	
	

	  Beef
	1,373*
	(1,023-1,843)
	1,371*
	(1,021-1,842)
	1,372*
	(1,021-1,842)
	1,294
	(,961-1,742)

	  Poultry
	1,548*
	(,997-2,403)
	1,484
	(,954-2,308)
	1,483
	(,953-2,306)
	1,476
	(,948-2,298)

	  Pork
	1,095
	(,798-1,503)
	1,108
	(,807-1,523)
	1,111
	(,808-1,526)
	1,139
	(,828-1,567)

	Fish intake (ref: low)
	
	

	  Fish
	1,508
	(,641-3,548)
	1,443
	(,612-3,404)
	1,450
	(,614-3,422)
	1,461
	(,616-3,463)

	Dairy intake (ref: low)

	  Milk
	,948
	(,703-1,278)
	,976
	(,723-1,317)
	,979
	(,724-1,322)
	1,050
	(,775-1,421)

	  Cheese
	1,389*
	(1,039-1,858)
	1,409*
	(1,053-1,885)
	1,407*
	(1,051-1,883)
	1,340*
	(,999-1,796)

	  Eggs
	,841
	(,479-1,476)
	,803
	(,456-1,412)
	0,447
	(,457-1,413)
	,797
	(,453-1,403)

	Fruit and vegetable intake (ref: low)
	
	

	  Fruit (fresh)
	,659**
	(,483-,900)
	,677*
	(,495-,925)
	,680*
	(,497-,930)
	,719*
	(525-,984)

	  Raw vegetables/salad
	1,234
	(,914-1,667)
	1,260
	(,932-1,703)
	1,262
	(,934-1,706)
	1,267
	(,937-1,712)

	  Cooked vegetables
	,980
	(,715-1,344)
	1,029
	(,748-1,414)
	1,029
	(,749-1,415)
	1,029
	(,748-1,417)

	Whole grain intake (ref: low)
	
	

	  Whole wheat bread
	,816
	(,612-1,088)
	,834
	(,625-1,112)
	,834
	(,625-1,113)
	,830
	(,621-1,109)

	Nut intake (ref: low)
	
	
	
	
	
	
	
	

	  Nuts
	,362
	(,087-1,503)
	,339
	(,081-1,408)
	,338
	(,081-1,407)
	,356
	(,086-1476)

	SES parents (ref: low SES)
	
	
	
	
	
	
	
	

	  Medium SES
	
	,582**
	(,423-,799)
	,581**
	(,423-799)
	,566**
	(,412-,780)

	  High SES
	
	,533**
	(,360-,789)
	,533**
	(,360-790)
	,509**
	(,343-,755)

	Physical activity (ref: sedentary)
	
	

	Moderatly active
	
	
	1,008
	(,650-1565)
	1,084
	(,697-1,684)

	Active
	
	
	,955
	(,635-1,437)
	1,098
	(,727-1,658)

	Agegroup (ref: child)
	
	
	
	
	
	

	Adolescent
	
	
	
	
	2,219**
	(1,614-3,052)

	Deviance score
	1756,195
	1756,196
	1756,196
	
	1756,196
	

	Df
	12
	14
	16
	
	17
	

	∆ deviance
	-
	0,001
	0
	
	0
	

	∆ df
	-
	2
	2
	
	1
	

	N
R2
	5400
,018
	5400
,027
	5400
,027
	
	5400
,044
	


* Statistically significant at the 0,05 level (2-tailed).
** Statistically significant at the 0,05 level (2-tailed).
Difference in deviance is tested with chi-test.
[bookmark: _Toc523503045]5. Conclusion & Discussion
This study analyzed the relationship of dietary factors on the presence of Metabolic Syndrome in German youth. Next to that, the possible influence of socio-economic status of the parents, level of physical activity and age of the child on Metabolic Syndrome is researched. 
	It has been found that a high consumption of cheese increases the development of Metabolic Syndrome. On the other hand, high consumption of fruit has been found to lower the likelihood of developing Metabolic Syndrome. These results show partly support for the first and second hypothesis that animal foods increase the chance of Metabolic Syndrome and plant foods decrease the chance of Metabolic Syndrome. Because not all of the dietary intake variables showed a statistically significant result, no statements can be made on the other foods included in this study. However, the statistically significant results that were found are in line with previous studies mentioned in the theory that suggested a negative relationship between animal foods and for example cardiovascular health and diabetes, against a positive relationship between plant foods and health (Pitsavos et al. 2006;Barnard et al. 2006;Barnard et al. 2009;Campbell & Campbell, 2005;Campbell & Jacobson, 2013;Esselstyn et al. 2016;Kahleova & Pelikanova, 2015;McDougall et al. 2015).
In line with the suggestions from the Klijs et al. (2016) study and the third hypothesis, it has been found that a high and medium socio-economic status of the parents decreases the odds of having Metabolic Syndrome compared to those that have parents with a low socio-economic status. This results shows support for the research by Chen et al. (2017) that stated a positive relationship between household income and children’s health. Socio-economic status of the parents is important when researching this topic, because parents from richer children have access to for example more expensive and higher quality, organic food and can afford maybe better education for their children than less wealthy parents. 
On the other hand, there has been no evidence found for the fourth hypothesis that suggested that higher levels of physical activity lowers the odds of having Metabolic Syndrome in youth. Although a previous study by He et al. (2014) found that high levels of physical activity lower the chance of Metabolic Syndrome in adults, I did not find this same pattern for youth.
Lastly, the fifth hypothesis stated that an increase of age leads to a higher chance of having Metabolic Syndrome. The results indeed show evidence that support this final hypothesis. Again, the results are in line with the study by Zimmel et al (2007) that mentioned a higher chance of developing Metabolic Syndrome when children reach puberty. 
For this study there has been made use of a retrospective questionnaire. This could be problematic, because there is the risk of participants not exactly remembering their food intake or not being precise when answering the questions about  food. Secondly, questionnaires on food could imply that a share of the participants answered the questions social desirably. This could also be a limitation of the study.
Furthermore, this research did not control for the possible effect of sex on the presence of Metabolic Syndrome in youth. The reason not to include sex in this study was because research by Schienkiewitz et al. 2017b mentioned no differences between the sexes for obesity in German youth. But, since a low explained variance within Metabolic Syndrome on the variables that have been included in this study has been observed, it might be suggested to include other variables such as sex in future research, to improve the explained variance. In the United  States for example, a health report by Ervin (2009) found sex differences for Metabolic Syndrome, which could mean that sex differences could also be present in Germany. 
Another limitation of the research could be that BMI was used as a measurement for childhood obesity, instead of current preferred methods, such as waist-circumference or hip-to-waist ratio. The reason for this is that BMI does not account for ‘belly fat’ and fat distribution in the body, which is the case for the other two methods (Brambilla et al. 2006). It can be useful to include ‘belly fat’ instead of BMI, because fat in this area of the body is shown to be more problematic for the development of non-communicable diseases than fat in other areas of the body (Brambilla et al. 2006;Steinberger et al. 2009). The previous implies that according to the measurement of BMI a child can be classified as obese, but in reality this may not be the case, because they could for example have a lot of muscle mass or fat is mostly situated in other areas than the belly. Therefore it is suggested nowadays to also consider waist-to-hip ratio and waist circumference when doing research on obesity (Steinberger et al. 2009). For example, it has been found that waist circumference is a predictor for insulin resistance and cardiovascular disease in children (Steinberger et al. 2009; Barlow, 2007). In the dataset used for this research missing values on waist-circumference or hip-to-waist ratio were high compared to the missing values for BMI. Therefore, BMI was used as the measurement for childhood obesity, although the other two methods were probably preferred. 
Finally, for future research it might be interesting to investigate differences in Metabolic Syndrome for youth and more dietary patterns as a whole instead of isolated food types. For this study it was not possible to investigate these interrelated relationships within diet. Although there were variables available that measured the participants with a diet without meat or milk products, the number of participants following this type of diet was too low to perform any regression analysis. Moreover, the risk of developing Metabolic Syndrome for youth from the results of this study seems not too high. But, since the data used for this study was gathered between 2003 and 2006, current prevalence of Metabolic Syndrome for German youth might be different than what is shown in this research. For this reason, it may be interesting to perform a similar study again for a more recent cohort. 
	 To conclude, the previous mentioned Nutrition Transition theory by Popkin (1993) suggested that to lead populations towards better health and decreasing the number of people suffering from non-communicable diseases, the food patterns of the populations should shift more towards a non-processed and plant-based diet. In this study results were found that support this theory. Therefore, policies in Germany should focus on developing food guides that stimulate highly unprocessed and plant-based food patterns. Next to that, educational systems should include more information and lessons on food choices for children. A direct example for a policy could be that the education for teaching should involve more classes focused on healthy living, including nutrition and physical activity. Subsequently, the previous can improve the knowledge that children and adolescents have on food and how it affects their health, which makes it easier for them to make more healthy decisions when it comes to food in order to age healthily. 






[bookmark: _Toc523503046]References
Adair LS, Martorell R, Stein AD, et al. Size at birth, weight gain in infancy and childhood, 
and adult blood pressure in 5 low- and middle-income-country cohorts: when does weight gain matter? Am J Clin Nutr. 2009;89:1383–1392
Babbie, E. (2007) The practice of social research. 11th Edn. Thomson Learning: Stamford.
Barlow, S. E. (2007). Expert committee recommendations regarding the prevention, 
assessment, and treatment of child and adolescent overweight and obesity: summary report. Pediatrics, 120(4), 164-192.
Barnard, N., Cohen, J., Jenkins, D. J. A., Turner-McGrievy, G., Gloede, L., Jaster, B., Seidl, 
K., Green, A. A. & Talpers, S. (2006). A low-fat vegan diet improves glycemic control and cardiovascular risk factors in a randomized clinical trial in individuals with type 2 diabetes. Diabetes Car,29(8), 1777-1783. 
Barnard, N. Gloede, L., Cohen, J., Jenkins, D. J., Turner-Mcgrievy, G., Green, A. A. & 
Ferdowsian, H. (2009). A low-fat vegan diet elicts greater macronutrient changes, but is comparable in adherence and acceptability, compared with a more conventional diabetes diet among individuals with type 2 diabetes. Journal of the American Diet Association, 109,263-272. 
Borrmann, A. & Mensink, G. B. (2015). Fruit and vegetable consumption by children and 
adolescents in Germany: Results of KIGGS wave 1. Bundesgesundheitsblatt Gesundheitsforschung Gesunheitsschutz,  58(9), 1005-1014.
Brambilla, P., Bedogni, G., Moreno, L. A., Goran, M. I., Gutin, B., Fox, K. R., Peters, D. M., 
Barbeau, P., De Simone, M. & Pietrobelli, A. (2006). Crossvalidation of anthropometry against magnetic resonance imaging for the assessment of visceral and subcutaneous tissue in children. International Journal of Obesity, 30, 23-30.
Campbell, T. C. & Campbell, T. M., II. The China Study, Startling implications for diet, 
weight loss, and long-term health. (2005). BenBella Books: Dallas.
Campbell, T. C. & Jacobson, H. (2013). Whole. Rethinking the science of nutrition. BenBella 
Books: Dallas.
Chen, Y., Lei, X., & Zhou, L. (2017). Does raising family income cause better child health? 
Evidence from China. Economic development and cultural change, 65(93), 495-520.
Cornish, E. (2002). Gluten and casein free diets in autism: a study of the effects on food 
choice and nutrition. Journal of Human Nutrition and Dietetics, 15(4), 261-269.
Cundiff D. K., Lanou A. J. & Nigg, C. (2007). Relation of omega-3 fatty acid intake to other 
dietary factors known to reduce coronary heart disease risk. American Journal of Cardiology, 99(9), 1230-1233
Epstein, L. H., Wing, R. R., Koeske, R., & Valoski, A. (1984). Effects of diet plus exercise on 
weight change in parents and children. Journal of Consulting and Clinical Psychology, 
Ervin, R. B. (2009). Prevalence of metabolic syndrome among adults 20 years of age and 
over, by sex, age, race and ethnicity, and body mass index: United States, 2003-2006. Natl Health Stat Report, 5(13), 1-7.
Esselstyn, C. B. J., Gendy G., Doyle, J., Golubic, M. & Roizen, M. F. (2014). A way to 
reverse CAD? The Journal of Family Practice, 63,356-364. 26. Dinu,M., Abbate, R. Gensini G. F., Casini A. & Sofi F. (2016). Vegetarian, vegan diets and multiple health outcomes: a systematic review with meta-analysis of observational studies, Critical Reviews in Food Science and Nutrition, DOI: 10.1080/10408398.2016.1138447. 
Freeman, D. S., & Sherry, B. (2009). The validity of bmi as an indicator of body fatness and 
risk among children. Pediatrics, 124(1).
Gallo, A. E.  (1999). America’s Eating Habits: Changes and Consequences. U.S. Department 
of Agriculture, Economic Research Service, Food and Rural Economics Division. Agriculture Information Bulletin No. 750
German Press Agency (DPA) (2017). Retrieved on March 27, 2018 from: 
https://www.thelocal.de/20171229/too-many-german-kids-are-overweight-who-calls-for-tighter-ad-restrictions.
He, D., Xi, B., Xue, J. Huai, P., Zhang, M., & Li, J. (2014). Association between leisure time 
physical activity and Metabolic Syndrome: a meta-analysis of prospective cohort studies. Endocrine, 46, 231-240. 
Jeffery, R. W., Epstein, L. H., Wilson, G. T., Drewnowski, A., Stunkard, A. J., & Wing, R. R. 
(2000). Long-term maintenance of weight loss: Current status. Health Psychology, 19(1), 5-16.
Kahleova, H.& Pelikanova, T. 2015. Vegetarian diets in the prevention and treatment of type 
2 diabetes. Journal of the American College of Nutrition, 34(5),448-458.
Katzmaryk, P. T. & Mason, C. (2006). Prevalence of class I, II and II obesity in Canada. 
CMAJ, 174 (2), doi: 10.1503/cmaj.050806
Klijs, B., Angelini, V., Mierau, J. O. & Smidt, N. (2016). The role of life-course 
socioeconomic and lifestyle factors in the intergenerational transmission of the Metabolic Syndrome: results from the LifeLines Cohort Study. International Journal and Epidemiology, 1236-1246.
Kurth, B. M., Kamtsiuris, P., Hölling, H., Schlaud, M., Dölle, R., Ellert, U., Kahl, H., Knopf, 
H., Lange, M., Mensink, G. B. M., Neuhauser, H., Schaffrath Rosario, A., Scheidt-Nave, C., Schenk, L., Schlack, R., Stolzenberg, H., Thamm, M., Thierfelder, W. & Wolf, U. (2008). The challenge of comprehensively mapping children’s health in a nation-wide health survey: Design of the German KiGGs-Study. BMC Public Health, 196(8).  https://doi.org/10.1186/1471-2458-8-196
Lau, D. C., Douketis, J. D., Morrison K. M., Hramiek, I. M., Sharma A. M., & Ur, E. (2007). 
Canadian clinical practice guidelines on the management and prevention of obesity in adults and children. CMAJ, 10:176(8), 1-13.
McCarthy, H. D., Cole, T. J., Fry, T., Jebb, S. A & Prentice, A. M. (2006). Body fat reference 
curves for children. International Journal of Obesity, 30, 598-602.
McDougall, J., Thomas, L. E., McDougall, C., Moloney, G., Saul, B., Finnel, J. S., 
Richardson K. & Petersen, K. M. (2014). Effects of 7 days on an ad libitum low-fat vegan diet: the McDougall Program cohort. Nutrition journal, 16(12).
Messier, S. P., Loeser, R. F., Miller, G. D., Morgen, T. M, Rejeski, W. J., Sevick, M. A., 
Ettinger Jr, W. H., Pahor, M. & Williamson, J. D. (2004) Exercise and dietary weight loss in overweight and obese older adults with knee osteoarthritis: The arthritis, diet and activity promotion trial. Arthritis & Rheumatology, 50(5), 1501-1510.
Omran, A. R. (1971). The epidemiologic transition: a theory of epidemiology of population 
change. Milbank Q, 49,509-538.
Olshanky, S. J. & Ault, A. B. (1986). The fourth stage of the epidemiologic transition: the age 
of delayed degenerative diseases. Milbank Q, 355-390.
Peen, J., Schoevers, R.A., Beekman, A.T., Dekker, J. (2010). The current status of urban-rural 
differences in psychiatric disorders. Acta Psychiatrica Scandinavica, 121(2): 84-93. 
Pitsavos, C., Panagiotakos, D., Weinem, M., & Stefanadis, C. Diet, exercise and the metabolic 
syndrome. (2006). Rev Diabet Stud, 3, 118-126. 
Popkin, B. M. (1993). Nutritional patterns and transitions. Population & Development 
Review, 19(1), 138-157

Popkin B.M. (1994). The nutrition transition in low-income countries: an emerging crisis. 
Nutr Rev., 52, 285–298.

Popkin, B. M. (2002). An overview on the nutrition transition and its health complications: 
the Bellagio meeting. Public Health Nutriton, 5(1),93-103.
Popkin,  B.M. (2008). The World Is Fat--The Fads, Trends, Policies, and Products That Are 
Fattening the Human Race. New York: Avery-Penguin Group.
Popkin, B. M., Adair, L. S., & Ng, S. W. (2012). NOW AND THEN: The Global Nutrition 
Transition: The Pandemic of Obesity in Developing Countries. Nutrition Reviews, 70(1), 3–21. http://doi.org/10.1111/j.1753-4887.2011.00456.x
Robert Koch Institute. (2005). KIGGs study description. Berlin.
Robert, C. K., Hevener, A. L., & Barnard, R. J. (2007). Metabolic Syndrome and insulin 
resistance: underlying causes and modification by exercise training. Comprehensive Physiology, 3(1), 1-58. 
Schienkiewitz, A., Mensink, G. B. M., Kuhnert, R. & Lange C. (2017a). Overweight and 
obesity among adults in Germany. Journal of Health Monitoring, 2(2). Robert Koch Institute, Berlin.
Schienkiewitz, A., Brettschneider, A., Damerow, S. & Rosario, A. S. (2017b). Overweight 
and obesity among children and adolescents in Germany. Journal of Health Monitoring, 3(1). Robert Koch Institute, Berlin. 
Shaw, M., Dorling, D. & R. Mitchell (2002). Health, Place and Society. London: Pearson.
Shields, M., Caroll, M. D., & Ogden C.L. (2011). Adult obesity prevalence in Canada and the 
United States. NCHS Data Brief, 1-8., Norway and the United States. Obesity Reviews, 7(1), 5-12.
Solon-Biet, S.M., McMahon, A. C., Ballard, J. W. O., Ruohenen, K., Wu, L. E., Cogger, V. 
C., Warren, A., Huang, X., Pichaud N., Melvin, R. G., Khalil, M., Turner, N., Cooney, G. J., Sinclair, D. A., Raubenheimer, D., Le Couteur, D. G. & Simpson, S. J. (2014). The ratio of macronutrients, not caloric intake, dictates cardiometabolic health, aging and longevity in ad libtum-fed mice. Cell Metabolism, 19(3), 418-430.
Spence, J. D., Jenkins, D. J. & J. Davignon. (2012). Egg yolk consumption and carotid 
plaque. Atheresclerosis, 224(2), 469-473. 
Stamler J., Greenland P., Van Horn L., & Grundy S.M. (1998). Dietary cholesterol, serum 
cholesterol, and risks of cardiovascular and noncardiovascular diseases. American Journal of Clinical Nutrition, 67(3),488-492.
Statistisches Bundesamt (Destatis), 2018. Retrieved on April 2, 2018 from 
https://www.destatis.de/EN/FactsFigures/SocietyState/Health/CausesDeath/CausesDeath.html.
Statistisches Bundesamt (Destatis), 2018. Retrieved on April 12, 2018 from 
https://www.destatis.de/EN/FactsFigures/SocietyState/IncomeConsumptionLivingConditions/IncomeReceiptsExpenditure/Tables/Territory.html
Steinberger, J., Daniels, S. R., Eckel, R. H., Hayman, L., Lustig, R. H., McCrindle, B., & 
Mietus-Snyder, M. L. (2009). Progress and challenges in Metabolic Syndrome in children and adolescents. A scientific statement from the American heart association atherosclerosis, hypertension, and obesity in the young committee of the council on  cardiovascular disease in the young; council on cardiovascular nursing; and council on nutrition, physical activity and metabolism. Circulation, 119, 628-647. 
Sun, S. S., Grave, G. D., Siervogel, R. M., Pickoff, A. A., Arslanian, S. S., & Daniels S. R. 
(2007). Systolic blood pressure in childhoods predicts hypertension and Metabolic Syndrome in later life. Pediatrics, 119, 237-246.
Virtanen J.K., Voutilainen S., Rissanen T.H., Mursu J., Tuomainen T.P., Korhonen M.J., 
Valkonen V.P., Seppanen K., Laukkanen & Salonen, J. T. (2005). Mercury, fish oils, and risk of acute coronary events and cardiovascular disease, coronary heart disease, an all- cause mortality in men in eastern Finland. Arterioscler Thromb Vasc Biol. 25(1), 338-33.
Weiss, R. Bremer, A. A. & Lustig, R. H. (2013). What is Metabolic Syndrome, and why are 
children getting it? Wiley, 1281(1), 123-140.
WHO (2013). Nutrition, physical activity and obesity in Germany. World Health 
Organization.
WHO (2011). Global status report on non communicable diseases 2010. Geneva: World 
Health Organization.
WHO & International Agency on Research on Cancer. (2015). IACR Monographs evaluate 
consumption of red meat and processed meat. Press release, 240.
WHO, (2018). Retrieved on April 8, 2018 from http://www.who.int/growthref/tools/en/
Yates, N., Teuner, C. M., Hunger, M., Holle, R., Stark, R., Laxy, M., Hauner, H., Peters, A. & 
Wolfenstetter, S. B. (2017). The economic burden of obesity in Germany: results from the population-based KORA studies. Obesity Facts The European Journal of Obesity, 9(6), 397-409.
Valenzuela A, Sanhueza J, Nieto S. Cholesterol oxidation: health hazard and the role of 
antioxidants in prevention. (2003). Biol Res.
Zimmet, P. Kaufman, A., Tajima, N., Silink, M., Arslanian, S., Wong, G., Benett, P., Shaw, J. 
& Caprio, S. (IDF Consensus Group). (2007). The Metabolic Syndrome in children and adolescents – an IDF consensus report. Pediatric Diabetes, 8(5), 299-306.









[bookmark: _Toc523503047]Appendix – creation of variables and analysis
List of all used variables:
· Altersgruppe
· Age2
· K111
· Fq01 (Wie oft Milch?)
· Fq11 (Wie oft Volkornbrot/-brötchen oder Schwarzbrot?)
· Fq15 (Wie oft Käse (Weich-, Schnitt- oder Hartkäse)?)
· Fq18 (Wie oft  Eier?)
· Fq20 (Wie oft Fleisch (ohne Geflügel, ohne Wurst)?)
· Fq21 (Wie oft Geflügel?)
· Fq22 (Wie oft Wurst oder Schinken?)
· Fq23 (Wie oft Fisch?) 
· Fq24 (Wie oft frisches Obst?)
· Fq26 (Wie oft gekochtes Gemüse?)
· Fq29 (Wie oft Blattsalat, Rohkost oder rohes Gemüse?)
· Fq45 (Wie oft nüsse?) (New name: NutConsumption)
· Sys12 (MW Systole (mmHg))
· AdiposKH (P>97)
· Glucx (Glukose im Serum [mg/dl])
· Hdlx (HDL-cholesterin [mg/dl])
· Glycx (Triglyceride [mg/dl])
· Schichtz (Winkler-index)
Created variables:
· MetabolicSyndrome (categorical)
· MS
· Sys12_dum
· Glycx_dum
· Hdlx_dum
· Obesity_dum

· Beef
· Poultry
· Pork
· Fish
· Milk
· Cheese
· Eggs
· VegCooked
· [bookmark: _GoBack]VegRaw
· Fruit
· Wholewheatbread
· Nuts
· PhysicalActivity
· SESparents
Process of creation variables
*Sample children: aged ≥10

DATASET ACTIVATE DataSet1.
USE ALL.
COMPUTE filter_$=(age2 > 5).
VARIABLE LABELS filter_$ 'age2 > 5 (FILTER)'.
VALUE LABELS filter_$ 0 'Not Selected' 1 'Selected'.
FORMATS filter_$ (f1.0).
FILTER BY filter_$.
EXECUTE.


*Computing the Metabolic Syndrome variable

* Recode glucose  ≥100 mg/dL

RECODE glucx (SYSMIS=SYSMIS) (Lowest thru 99=0) (ELSE=1) INTO glucx_dum.
VARIABLE LABELS  glucx_dum 'Glucose in the blood ≥100 mg/dL '.
EXECUTE.

* Recode bloodpressure systolic ≥130 mg/dL

RECODE sys12 (SYSMIS=SYSMIS) (Lowest thru 129=0) (ELSE=1) INTO sys12_dum.
VARIABLE LABELS  sys12_dum 'Bloodpressure (systolic) ≥130 mg/dL '.
EXECUTE.

*Recode triglycerides ≥150 mg/dL

RECODE glycx (SYSMIS=SYSMIS) (Lowest thru 149=0) (ELSE=1) INTO glycx_dum.
VARIABLE LABELS  glycx_dum 'Triglycerides ≥150 mg/dL'.
EXECUTE.

*Recode HDL cholesterol <40 mg/dL

RECODE hdlx (SYSMIS=SYSMIS) (Lowest thru 40=1) (ELSE=0) INTO hdlx_dum.
VARIABLE LABELS  hdlx_dum 'HDL cholesterol <40 mg/dL '.
EXECUTE.

*Recode BMI obesity

RECODE AdiposKH (SYSMIS=SYSMIS) (1=1) (2=0) INTO obesity_dum.
VARIABLE LABELS  obesity_dum 'Obesity >97%'.
EXECUTE.

*Compute end variable MetabolicSyndrome

COMPUTE MetabolicSyndrome(Metabolic Syndrome)=(hdlx_dum + glucx_dum + sys12_dum + glycx_dum + obesity_dum).
EXECUTE.

RECODE MetabolicSyndrome (SYSMIS=SYSMIS) (Lowest thru 2=0) (ELSE=1) INTO MS.
VARIABLE LABELS  MS 'MetabolicSyndrome'.
EXECUTE.

*Compute independent variables

*Recode independent variables; high/low consumption different foods

*Meat consumption

RECODE fq20 (1=0) (2=0) (3=0) (4=0) (5=1) (6=1) (7=1) (8=1) (9=1) (10=1) INTO Beef.
VARIABLE LABELS  Beef 'Beef'.
EXECUTE.

RECODE fq21 (1=0) (2=0) (3=0) (4=0) (5=1) (6=1) (7=1) (8=1) (9=1) (10=1) INTO Poultry.
VARIABLE LABELS  Poultry 'Poultry'.
EXECUTE.

RECODE fq22 (1=0) (2=0) (3=0) (4=0) (5=1) (6=1) (7=1) (8=1) (9=1) (10=1) INTO Pork.
VARIABLE LABELS  Pork 'Pork'.
EXECUTE.

*Fish consumption

RECODE fq23 (1=0) (2=0) (3=0) (4=0) (5=1) (6=1) (7=1) (8=1) (9=1) (10=1) INTO Fish.
VARIABLE LABELS  Fish 'Fish'.
EXECUTE.

*Fruit consumption

RECODE fq24 (1=0) (2=0) (3=0) (4=0) (5=1) (6=1) (7=1) (8=1) (9=1) (10=1) INTO Fruit.
VARIABLE LABELS  Fruit 'Fruit'.
EXECUTE.

*Vegetable consumption

*Cooked vegetables

RECODE fq26 (1=0) (2=0) (3=0) (4=0) (5=1) (6=1) (7=1) (8=1) (9=1) (10=1) INTO VegCooked.
VARIABLE LABELS  VegCooked 'VegCooked'.
EXECUTE.

*Raw vegetables

RECODE fq29 (1=0) (2=0) (3=0) (4=0) (5=1) (6=1) (7=1) (8=1) (9=1) (10=1) INTO VegRaw.
VARIABLE LABELS  VegRaw 'VegRaw'.
EXECUTE.

*Dairy product consumption
*Milk

RECODE fq01 (1=0) (2=0) (3=0) (4=0) (5=1) (6=1) (7=1) (8=1) (9=1) (10=1) INTO Milk.
VARIABLE LABELS  Milk 'Milk'.
EXECUTE.

*Eggs

RECODE fq18 (1=0) (2=0) (3=0) (4=0) (5=1) (6=1) (7=1) (8=1) (9=1) (10=1) INTO Eggs.
VARIABLE LABELS  Eggs 'Eggs'.
EXECUTE.

*Cheese

RECODE fq15 (1=0) (2=0) (3=0) (4=0) (5=1) (6=1) (7=1) (8=1) (9=1) (10=1) INTO Cheese.
VARIABLE LABELS  Cheese 'Cheese'.
EXECUTE.


*Starch and grain consumption

*WholewheatBread

RECODE fq11 (1=0) (2=0) (3=0) (4=0) (5=1) (6=1) (7=1) (8=1) (9=1) (10=1) INTO WholewheatBread.
VARIABLE LABELS  WholewheatBread 'WholewheatBread'.
EXECUTE.


*Nut Consumption

RECODE fq45 (1=0) (2=0) (3=0) (4=0) (5=1) (6=1) (7=1) (8=1) (9=1) (10=1) INTO Nuts.
VARIABLE LABELS  Nuts 'Nuts'.
EXECUTE.

*Recode Schichtz (Winkler-index)
RECODE SESparents (1=0) (2=1) (3=2).
EXECUTE.

*Recode physical activity

RECODE k111 (1=2) (2=2) (3=1) (4=0) (5=0) INTO PhysicalActivity.
VARIABLE LABELS  PhysicalActivity 'PhysicalActivity'.
EXECUTE.

*Delete missing cases

DATASET ACTIVATE DataSet1.
FILTER OFF.
USE ALL.
SELECT IF (NMISS(Agegroup, SESparents, PhysicalActivity, glucx_dum, sys12_dum, glycx_dum, hdlx_dum, obesity_dum, MetabolicSyndrome, 
    MS, Beef, Poultry, Pork, Fruit, VegCooked, VegRaw, Milk, Eggs, Cheese, WholewheatBread, Nuts) < 1).
EXECUTE.

Frequencies created variables (categorical)

Frequencies all participants


	Metabolic Syndrome yes/no

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	No
	5193
	96,2
	96,2
	96,2

	
	Yes
	207
	3,8
	3,8
	100,0

	
	Total
	5400
	100,0
	100,0
	





	Metabolic Syndrome criteria

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Meets 0 criteria Metabolic Syndrome
	3148
	58,3
	58,3
	58,3

	
	Meets 1 criteria Metabolic Syndrome
	1544
	28,6
	28,6
	86,9

	
	Meets 2 criteria Metabolic Syndrome
	501
	9,3
	9,3
	96,2

	
	Meets 3 criteria Metabolic Syndrome
	171
	3,2
	3,2
	99,3

	
	Meets 4 criteria Metabolic Syndrome
	35
	,6
	,6
	100,0

	
	Meets 5 criteria Metabolic Syndrome
	1
	,0
	,0
	100,0

	
	Total
	5400
	100,0
	100,0
	




	Triglycerides ≥150 mg/dL

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	<150 mg/dL
	4387
	81,2
	81,2
	81,2

	
	≥150 mg/dL
	1013
	18,8
	18,8
	100,0

	
	Total
	5400
	100,0
	100,0
	



	
HDL cholesterol <40 mg/Dl

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	≥ 40 mg/dL
	4935
	91,4
	91,4
	91,4

	
	<40 mg/dL
	465
	8,6
	8,6
	100,0

	
	Total
	5400
	100,0
	100,0
	





	Obesity >97%

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	< 97%
	5018
	92,9
	92,9
	92,9

	
	>97%
	382
	7,1
	7,1
	100,0

	
	Total
	5400
	100,0
	100,0
	




	Beef

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	3627
	67,2
	67,2
	67,2

	
	High
	1773
	32,8
	32,8
	100,0

	
	Total
	5400
	100,0
	100,0
	




	Poultry

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	4965
	91,9
	91,9
	91,9

	
	High
	435
	8,1
	8,1
	100,0

	
	Total
	5400
	100,0
	100,0
	




	Pork

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	1666
	30,9
	30,9
	30,9

	
	High
	3734
	69,1
	69,1
	100,0

	
	Total
	5400
	100,0
	100,0
	




	Cheese

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	2483
	46,0
	46,0
	46,0

	
	High
	2917
	54,0
	54,0
	100,0

	
	Total
	5400
	100,0
	100,0
	





	Milk

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	1731
	32,1
	32,1
	32,1

	
	High
	3669
	67,9
	67,9
	100,0

	
	Total
	5400
	100,0
	100,0
	




	Eggs

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	4998
	92,6
	92,6
	92,6

	
	High
	402
	7,4
	7,4
	100,0

	
	Total
	5400
	100,0
	100,0
	




	Fish

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	5297
	98,1
	98,1
	98,1

	
	High
	103
	1,9
	1,9
	100,0

	
	Total
	5400
	100,0
	100,0
	




	VegCooked

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	3820
	70,7
	70,7
	70,7

	
	High
	1580
	29,3
	29,3
	100,0

	
	Total
	5400
	100,0
	100,0
	




	VegRaw

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	2537
	47,0
	47,0
	47,0

	
	High
	2863
	53,0
	53,0
	100,0

	
	Total
	5400
	100,0
	100,0
	



	Fruit

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	1512
	28,0
	28,0
	28,0

	
	High
	3888
	72,0
	72,0
	100,0

	
	Total
	5400
	100,0
	100,0
	







	WholewheatBread

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	2479
	45,9
	45,9
	45,9

	
	High
	2921
	54,1
	54,1
	100,0

	
	Total
	5400
	100,0
	100,0
	




	Nuts

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	5269
	97,6
	97,6
	97,6

	
	High
	131
	2,4
	2,4
	100,0

	
	Total
	5400
	100,0
	100,0
	




	Altersgruppe

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Child
	2427
	44,9
	44,9
	44,9

	
	Adolescent
	2973
	55,1
	55,1
	100,0

	
	Total
	5400
	100,0
	100,0
	




	Socio-economic status of the parents(Winkler)

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low SES
	1313
	24,3
	24,3
	24,3

	
	Medium SES
	2695
	49,9
	49,9
	74,2

	
	High SES
	1392
	25,8
	25,8
	100,0

	
	Total
	5400
	100,0
	100,0
	



Frequencies NoMetabolic Syndrome
*Frequency for youth without Metabolic Syndrome
USE ALL.
COMPUTE filter_$=(MS = 0).
VARIABLE LABELS filter_$ 'MS = 0 (FILTER)'.
VALUE LABELS filter_$ 1 'Not Selected' 0 'Selected'.
FORMATS filter_$ (f1.0).
FILTER BY filter_$.
EXECUTE.
FREQUENCIES VARIABLES=Agegroup PhysicalActivity SESparents glucx_dum sys12_dum glycx_dum hdlx_dum 
    obesity_dum MetabolicSyndrome MS Beef Poultry Pork Cheese Milk Eggs Fish 
    VegCooked VegRaw Fruit WholewheatBread Nuts
  /ORDER=ANALYSIS. 

	Metabolic Syndrome yes/no

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	No
	5193
	100,0
	100,0
	100,0




	Metabolic Syndrome criteria

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Meets 0 criteria Metabolic Syndrome
	3148
	60,6
	60,6
	60,6

	
	Meets 1 criteria Metabolic Syndrome
	1544
	29,7
	29,7
	90,4

	
	Meets 2 criteria Metabolic Syndrome
	501
	9,6
	9,6
	100,0

	
	Total
	5193
	100,0
	100,0
	




	Glucose in the blood  ≥100 mg/dL

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	<100 mg/dL
	4441
	85,5
	85,5
	85,5

	
	≥100 mg/dL
	752
	14,5
	14,5
	100,0

	
	Total
	5193
	100,0
	100,0
	




	Bloodpressure (systolic) ≥130 mg/dL

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	<130 mg/dL
	4825
	92,9
	92,9
	92,9

	
	≥130 mg/dL
	368
	7,1
	7,1
	100,0

	
	Total
	5193
	100,0
	100,0
	




	Triglycerides ≥150 mg/dL

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	<150 mg/dL
	4358
	83,9
	83,9
	83,9

	
	≥150 mg/dL
	835
	16,1
	16,1
	100,0

	
	Total
	5193
	100,0
	100,0
	




	HDL cholesterol <40 mg/dL

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	≥ 40 mg/dL
	4859
	93,6
	93,6
	93,6

	
	<40 mg/dL
	334
	6,4
	6,4
	100,0

	
	Total
	5193
	100,0
	100,0
	




	Obesity >97%

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	< 97%
	4936
	95,1
	95,1
	95,1

	
	>97%
	257
	4,9
	4,9
	100,0

	
	Total
	5193
	100,0
	100,0
	



	Beef

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	3504
	67,5
	67,5
	67,5

	
	High
	1689
	32,5
	32,5
	100,0

	
	Total
	5193
	100,0
	100,0
	




	Poultry

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	4783
	92,1
	92,1
	92,1

	
	High
	410
	7,9
	7,9
	100,0

	
	Total
	5193
	100,0
	100,0
	



	Pork

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	1608
	31,0
	31,0
	31,0

	
	High
	3585
	69,0
	69,0
	100,0

	
	Total
	5193
	100,0
	100,0
	



	Cheese

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	2401
	46,2
	46,2
	46,2

	
	High
	2792
	53,8
	53,8
	100,0

	
	Total
	5193
	100,0
	100,0
	




	Milk

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	1662
	32,0
	32,0
	32,0

	
	High
	3531
	68,0
	68,0
	100,0

	
	Total
	5193
	100,0
	100,0
	




	Eggs

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	4805
	92,5
	92,5
	92,5

	
	High
	388
	7,5
	7,5
	100,0

	
	Total
	5193
	100,0
	100,0
	








	Fish

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	5096
	98,1
	98,1
	98,1

	
	High
	97
	1,9
	1,9
	100,0

	
	Total
	5193
	100,0
	100,0
	




	VegCooked

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	3675
	70,8
	70,8
	70,8

	
	High
	1518
	29,2
	29,2
	100,0

	
	Total
	5193
	100,0
	100,0
	




	VegRaw

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	2445
	47,1
	47,1
	47,1

	
	High
	2748
	52,9
	52,9
	100,0

	
	Total
	5193
	100,0
	100,0
	




	Fruit

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	1439
	27,7
	27,7
	27,7

	
	High
	3754
	72,3
	72,3
	100,0

	
	Total
	5193
	100,0
	100,0
	




	WholewheatBread

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	2375
	45,7
	45,7
	45,7

	
	High
	2818
	54,3
	54,3
	100,0

	
	Total
	5193
	100,0
	100,0
	




	Nuts

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	5064
	97,5
	97,5
	97,5

	
	High
	129
	2,5
	2,5
	100,0

	
	Total
	5193
	100,0
	100,0
	




	Altersgruppe

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Child
	2371
	45,7
	45,7
	45,7

	
	Adolescent
	2822
	54,3
	54,3
	100,0

	
	Total
	5193
	100,0
	100,0
	




	PhysicalActivity

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Sedentary
	739
	14,2
	14,2
	14,2

	
	Moderately Active
	1546
	29,8
	29,8
	44,0

	
	Active
	2908
	56,0
	56,0
	100,0

	
	Total
	5193
	100,0
	100,0
	



	Socio-economic status of the parents(Winkler)

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low SES
	1239
	23,9
	23,9
	23,9

	
	Medium SES
	2605
	50,2
	50,2
	74,0

	
	High SES
	1349
	26,0
	26,0
	100,0

	
	Total
	5193
	100,0
	100,0
	




*Frequency for youth with Metabolic Syndrome

USE ALL.
COMPUTE filter_$=(MS = 1).
VARIABLE LABELS filter_$ 'MS = 1 (FILTER)'.
VALUE LABELS filter_$ 0 'Not Selected' 1 'Selected'.
FORMATS filter_$ (f1.0).
FILTER BY filter_$.
EXECUTE.
FREQUENCIES VARIABLES=Agegroup PhysicalActivity SESparents glucx_dum sys12_dum glycx_dum hdlx_dum 
    obesity_dum MetabolicSyndrome MS Beef Poultry Pork Cheese Milk Eggs Fish 
    VegCooked VegRaw Fruit WholewheatBread Nuts
  /ORDER=ANALYSIS.

	Metabolic Syndrome yes/no

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Yes
	207
	100,0
	100,0
	100,0





	Metabolic Syndrome criteria

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Meets 3 criteria Metabolic Syndrome
	171
	82,6
	82,6
	82,6

	
	Meets 4 criteria Metabolic Syndrome
	35
	16,9
	16,9
	99,5

	
	Meets 5 criteria Metabolic Syndrome
	1
	,5
	,5
	100,0

	
	Total
	207
	100,0
	100,0
	



	Glucose in the blood  ≥100 mg/dL

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	<100 mg/Dl
	105
	50,7
	50,7
	50,7

	
	≥100 mg/Dl
	102
	49,3
	49,3
	100,0

	
	Total
	207
	100,0
	100,0
	




	Bloodpressure (systolic) ≥130 mg/dL

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	<130 mg/Dl
	85
	41,1
	41,1
	41,1

	
	≥130 mg/Dl
	122
	58,9
	58,9
	100,0

	
	Total
	207
	100,0
	100,0
	




	Triglycerides ≥150 mg/dL

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	<150 mg/Dl
	29
	14,0
	14,0
	14,0

	
	≥150 mg/Dl
	178
	86,0
	86,0
	100,0

	
	Total
	207
	100,0
	100,0
	




	HDL cholesterol <40 mg/dL

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	≥ 40 mg/Dl
	76
	36,7
	36,7
	36,7

	
	<40 mg/Dl
	131
	63,3
	63,3
	100,0

	
	Total
	207
	100,0
	100,0
	




	Obesity >97%

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	< 97%
	82
	39,6
	39,6
	39,6

	
	>97%
	125
	60,4
	60,4
	100,0

	
	Total
	207
	100,0
	100,0
	




	Beef

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	123
	59,4
	59,4
	59,4

	
	High
	84
	40,6
	40,6
	100,0

	
	Total
	207
	100,0
	100,0
	




	Poultry

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	182
	87,9
	87,9
	87,9

	
	High
	25
	12,1
	12,1
	100,0

	
	Total
	207
	100,0
	100,0
	




	Pork

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	58
	28,0
	28,0
	28,0

	
	High
	149
	72,0
	72,0
	100,0

	
	Total
	207
	100,0
	100,0
	



	Cheese

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	82
	39,6
	39,6
	39,6

	
	High
	125
	60,4
	60,4
	100,0

	
	Total
	207
	100,0
	100,0
	





	Milk

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	69
	33,3
	33,3
	33,3

	
	High
	138
	66,7
	66,7
	100,0

	
	Total
	207
	100,0
	100,0
	




	Eggs

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	193
	93,2
	93,2
	93,2

	
	High
	14
	6,8
	6,8
	100,0

	
	Total
	207
	100,0
	100,0
	




	Fish

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	201
	97,1
	97,1
	97,1

	
	High
	6
	2,9
	2,9
	100,0

	
	Total
	207
	100,0
	100,0
	




	VegCooked

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	145
	70,0
	70,0
	70,0

	
	High
	62
	30,0
	30,0
	100,0

	
	Total
	207
	100,0
	100,0
	



	VegRaw

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	92
	44,4
	44,4
	44,4

	
	High
	115
	55,6
	55,6
	100,0

	
	Total
	207
	100,0
	100,0
	




	Fruit

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	73
	35,3
	35,3
	35,3

	
	High
	134
	64,7
	64,7
	100,0

	
	Total
	207
	100,0
	100,0
	




	WholewheatBread

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	104
	50,2
	50,2
	50,2

	
	High
	103
	49,8
	49,8
	100,0

	
	Total
	207
	100,0
	100,0
	




	Nuts

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low
	205
	99,0
	99,0
	99,0

	
	High
	2
	1,0
	1,0
	100,0

	
	Total
	207
	100,0
	100,0
	



	Altersgruppe

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Child
	56
	27,1
	27,1
	27,1

	
	Adolescent
	151
	72,9
	72,9
	100,0

	
	Total
	207
	100,0
	100,0
	




	PhysicalActivity

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Sedentary
	32
	15,5
	15,5
	15,5

	
	Moderately Active
	63
	30,4
	30,4
	45,9

	
	Active
	112
	54,1
	54,1
	100,0

	
	Total
	207
	100,0
	100,0
	




	Socio-economic status of the parents(Winkler)

	
	Frequency
	Percent
	Valid Percent
	Cumulative Percent

	Valid
	Low SES
	74
	35,7
	35,7
	35,7

	
	Medium SES
	90
	43,5
	43,5
	79,2

	
	High SES
	43
	20,8
	20,8
	100,0

	
	Total
	207
	100,0
	100,0
	



Correlations Metabolic Syndrome yes/no and dietary intake

CORRELATIONS
  /VARIABLES=MS Beef Poultry Pork Cheese Milk Eggs Fish VegCooked VegRaw Fruit 
    WholewheatBread Nuts
  /PRINT=TWOTAIL NOSIG
  /MISSING=PAIRWISE.













	Correlations

	
	Metabolic Syndrome yes/no
	Beef
	Poultry
	Pork
	Cheese
	Milk
	Eggs
	Fish
	VegCooked
	VegRaw
	Fruit
	WholewheatBread
	Nuts

	Metabolic Syndrome yes/no
	Pearson Correlation
	1
	,033*
	,030*
	,012
	,026
	-,005
	-,005
	,014
	,003
	,010
	-,032*
	-,017
	-,019

	
	Sig. (2-tailed)
	
	,016
	,030
	,368
	,061
	,688
	,703
	,288
	,823
	,456
	,018
	,202
	,164

	
	N
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400

	Beef
	Pearson Correlation
	,033*
	1
	,094**
	,176**
	-,023
	,015
	,083**
	,061**
	,130**
	,010
	,006
	-,014
	,010

	
	Sig. (2-tailed)
	,016
	
	,000
	,000
	,095
	,282
	,000
	,000
	,000
	,451
	,678
	,321
	,453

	
	N
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400

	Poultry
	Pearson Correlation
	,030*
	,094**
	1
	,017
	,022
	-,001
	,103**
	,103**
	,077**
	,022
	,007
	,043**
	,051**

	
	Sig. (2-tailed)
	,030
	,000
	
	,225
	,108
	,952
	,000
	,000
	,000
	,101
	,593
	,001
	,000

	
	N
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400

	Pork
	Pearson Correlation
	,012
	,176**
	,017
	1
	,007
	,011
	,011
	,002
	,052**
	,049**
	,047**
	,076**
	-,041**

	
	Sig. (2-tailed)
	,368
	,000
	,225
	
	,597
	,414
	,431
	,867
	,000
	,000
	,001
	,000
	,003

	
	N
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400

	Cheese
	Pearson Correlation
	,026
	-,023
	,022
	,007
	1
	,056**
	,039**
	,028*
	,089**
	,126**
	,119**
	,137**
	,020

	
	Sig. (2-tailed)
	,061
	,095
	,108
	,597
	
	,000
	,004
	,039
	,000
	,000
	,000
	,000
	,144

	
	N
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400

	Milk
	Pearson Correlation
	-,005
	,015
	-,001
	,011
	,056**
	1
	,042**
	,020
	,054**
	,092**
	,091**
	,025
	,031*

	
	Sig. (2-tailed)
	,688
	,282
	,952
	,414
	,000
	
	,002
	,135
	,000
	,000
	,000
	,067
	,023

	
	N
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400

	Eggs
	Pearson Correlation
	-,005
	,083**
	,103**
	,011
	,039**
	,042**
	1
	,089**
	,013
	,004
	,037**
	,011
	,093**

	
	Sig. (2-tailed)
	,703
	,000
	,000
	,431
	,004
	,002
	
	,000
	,340
	,766
	,007
	,432
	,000

	
	N
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400

	Fish
	Pearson Correlation
	,014
	,061**
	,103**
	,002
	,028*
	,020
	,089**
	1
	,041**
	,042**
	,021
	,014
	,119**

	
	Sig. (2-tailed)
	,288
	,000
	,000
	,867
	,039
	,135
	,000
	
	,002
	,002
	,130
	,291
	,000

	
	N
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400

	VegCooked
	Pearson Correlation
	,003
	,130**
	,077**
	,052**
	,089**
	,054**
	,013
	,041**
	1
	,181**
	,133**
	,110**
	,041**

	
	Sig. (2-tailed)
	,823
	,000
	,000
	,000
	,000
	,000
	,340
	,002
	
	,000
	,000
	,000
	,002

	
	N
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400

	VegRaw
	Pearson Correlation
	,010
	,010
	,022
	,049**
	,126**
	,092**
	,004
	,042**
	,181**
	1
	,282**
	,158**
	,054**

	
	Sig. (2-tailed)
	,456
	,451
	,101
	,000
	,000
	,000
	,766
	,002
	,000
	
	,000
	,000
	,000

	
	N
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400

	Fruit
	Pearson Correlation
	-,032*
	,006
	,007
	,047**
	,119**
	,091**
	,037**
	,021
	,133**
	,282**
	1
	,151**
	,047**

	
	Sig. (2-tailed)
	,018
	,678
	,593
	,001
	,000
	,000
	,007
	,130
	,000
	,000
	
	,000
	,000

	
	N
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400

	WholewheatBread
	Pearson Correlation
	-,017
	-,014
	,043**
	,076**
	,137**
	,025
	,011
	,014
	,110**
	,158**
	,151**
	1
	,027*

	
	Sig. (2-tailed)
	,202
	,321
	,001
	,000
	,000
	,067
	,432
	,291
	,000
	,000
	,000
	
	,048

	
	N
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400

	Nuts
	Pearson Correlation
	-,019
	,010
	,051**
	-,041**
	,020
	,031*
	,093**
	,119**
	,041**
	,054**
	,047**
	,027*
	1

	
	Sig. (2-tailed)
	,164
	,453
	,000
	,003
	,144
	,023
	,000
	,000
	,002
	,000
	,000
	,048
	

	
	N
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400
	5400

	*. Correlation is significant at the 0.05 level (2-tailed).

	**. Correlation is significant at the 0.01 level (2-tailed).



*Binary logistic regression analysis
LOGISTIC REGRESSION VARIABLES MS
  /METHOD=ENTER Beef Poultry Pork Cheese Milk Eggs Fish VegCooked VegRaw Fruit WholewheatBread Nuts     
  /METHOD=ENTER SESparents 
  /METHOD=ENTER PhysicalActivity 
  /METHOD=ENTER Agegroup 
  /CONTRAST (Beef)=Indicator(1)
  /CONTRAST (Poultry)=Indicator(1)
  /CONTRAST (Pork)=Indicator(1)
  /CONTRAST (Cheese)=Indicator(1)
  /CONTRAST (Milk)=Indicator(1)
  /CONTRAST (Eggs)=Indicator(1)
  /CONTRAST (Fish)=Indicator(1)
  /CONTRAST (VegCooked)=Indicator(1)
  /CONTRAST (VegRaw)=Indicator(1)
  /CONTRAST (Fruit)=Indicator(1)
  /CONTRAST (WholewheatBread)=Indicator(1)
  /CONTRAST (Nuts)=Indicator(1)
  /CONTRAST (SESparents)=Indicator(1)
  /CONTRAST (PhysicalActivity)=Indicator(1)
  /CONTRAST (Agegroup)=Indicator(1)
  /PRINT=GOODFIT CI(95)
  /CRITERIA=PIN(0.05) POUT(0.10) ITERATE(20) CUT(0.5).

	Case Processing Summary

	Unweighted Casesa
	N
	Percent

	Selected Cases
	Included in Analysis
	5400
	100,0

	
	Missing Cases
	0
	,0

	
	Total
	5400
	100,0

	Unselected Cases
	0
	,0

	Total
	5400
	100,0

	a. If weight is in effect, see classification table for the total number of cases.




	Dependent Variable Encoding

	Original Value
	Internal Value

	No
	0

	Yes
	1




	Categorical Variables Codings

	
	Frequency
	Parameter coding

	
	
	(1)
	(2)

	PhysicalActivity
	Sedentary
	771
	,000
	,000

	
	Moderately Active
	1609
	1,000
	,000

	
	Active
	3020
	,000
	1,000

	Socio-economic status of the parents(Winkler)
	Low SES
	1313
	,000
	,000

	
	Medium SES
	2695
	1,000
	,000

	
	High SES
	1392
	,000
	1,000

	Altersgruppe
	Child
	2427
	,000
	

	
	Adolescent
	2973
	1,000
	

	Poultry
	Low
	4965
	,000
	

	
	High
	435
	1,000
	

	Pork
	Low
	1666
	,000
	

	
	High
	3734
	1,000
	

	Cheese
	Low
	2483
	,000
	

	
	High
	2917
	1,000
	

	Milk
	Low
	1731
	,000
	

	
	High
	3669
	1,000
	

	Eggs
	Low
	4998
	,000
	

	
	High
	402
	1,000
	

	Fish
	Low
	5297
	,000
	

	
	High
	103
	1,000
	

	VegCooked
	Low
	3820
	,000
	

	
	High
	1580
	1,000
	

	Nuts
	Low
	5269
	,000
	

	
	High
	131
	1,000
	

	WholewheatBread
	Low
	2479
	,000
	

	
	High
	2921
	1,000
	

	Fruit
	Low
	1512
	,000
	

	
	High
	3888
	1,000
	

	VegRaw
	Low
	2537
	,000
	

	
	High
	2863
	1,000
	

	Beef
	Low
	3627
	,000
	

	
	High
	1773
	1,000
	




	Classification Tablea,b

	
	Observed
	Predicted

	
	
	Metabolic Syndrome yes/no
	Percentage Correct

	
	
	No
	Yes
	

	Step 0
	Metabolic Syndrome yes/no
	No
	5193
	0
	100,0

	
	
	Yes
	207
	0
	,0

	
	Overall Percentage
	
	
	96,2

	a. Constant is included in the model.

	b. The cut value is ,500




	Variables in the Equation

	
	B
	S.E.
	Wald
	df
	Sig.
	Exp(B)

	Step 0
	Constant
	-3,222
	,071
	2066,997
	1
	,000
	,040




	Variables not in the Equation

	
	Score
	df
	Sig.

	Step 0
	Variables
	Beef(1)
	5,857
	1
	,016

	
	
	Poultry(1)
	4,701
	1
	,030

	
	
	Pork(1)
	,810
	1
	,368

	
	
	Cheese(1)
	3,514
	1
	,061

	
	
	Milk(1)
	,161
	1
	,688

	
	
	Eggs(1)
	,145
	1
	,703

	
	
	Fish(1)
	1,130
	1
	,288

	
	
	VegCooked(1)
	,050
	1
	,823

	
	
	VegRaw(1)
	,556
	1
	,456

	
	
	Fruit(1)
	5,637
	1
	,018

	
	
	WholewheatBread(1)
	1,628
	1
	,202

	
	
	Nuts(1)
	1,938
	1
	,164

	
	Overall Statistics
	27,421
	12
	,007






	Omnibus Tests of Model Coefficients

	
	Chi-square
	df
	Sig.

	Step 1
	Step
	26,990
	12
	,008

	
	Block
	26,990
	12
	,008

	
	Model
	26,990
	12
	,008




	Model Summary

	Step
	-2 Log likelihood
	Cox & Snell R Square
	Nagelkerke R Square

	1
	1729,205a
	,005
	,018

	a. Estimation terminated at iteration number 7 because parameter estimates changed by less than ,001.




	Hosmer and Lemeshow Test

	Step
	Chi-square
	df
	Sig.

	1
	4,569
	8
	,802




	Contingency Table for Hosmer and Lemeshow Test

	
	Metabolic Syndrome yes/no = No
	Metabolic Syndrome yes/no = Yes
	Total

	
	Observed
	Expected
	Observed
	Expected
	

	Step 1
	1
	537
	535,287
	9
	10,713
	546

	
	2
	518
	515,457
	11
	13,543
	529

	
	3
	516
	517,527
	17
	15,473
	533

	
	4
	490
	488,831
	15
	16,169
	505

	
	5
	514
	519,688
	24
	18,312
	538

	
	6
	541
	541,445
	21
	20,555
	562

	
	7
	521
	521,006
	22
	21,994
	543

	
	8
	520
	515,635
	20
	24,365
	540

	
	9
	508
	512,431
	32
	27,569
	540

	
	10
	528
	525,693
	36
	38,307
	564











	Classification Tablea

	
	Observed
	Predicted

	
	
	Metabolic Syndrome yes/no
	Percentage Correct

	
	
	No
	Yes
	

	Step 1
	Metabolic Syndrome yes/no
	No
	5193
	0
	100,0

	
	
	Yes
	207
	0
	,0

	
	Overall Percentage
	
	
	96,2

	a. The cut value is ,500




	Variables in the Equation

	
	B
	S.E.
	Wald
	df
	Sig.
	Exp(B)
	95% C.I.for EXP(B)

	
	
	
	
	
	
	
	Lower
	Upper

	Step 1a
	Beef(1)
	,317
	,150
	4,466
	1
	,035
	1,373
	1,023
	1,843

	
	Poultry(1)
	,437
	,224
	3,797
	1
	,051
	1,548
	,997
	2,403

	
	Pork(1)
	,091
	,161
	,319
	1
	,572
	1,095
	,798
	1,503

	
	Cheese(1)
	,329
	,148
	4,919
	1
	,027
	1,389
	1,039
	1,858

	
	Milk(1)
	-,053
	,152
	,123
	1
	,726
	,948
	,703
	1,278

	
	Eggs(1)
	-,173
	,287
	,364
	1
	,546
	,841
	,479
	1,476

	
	Fish(1)
	,411
	,436
	,886
	1
	,346
	1,508
	,641
	3,548

	
	VegCooked(1)
	-,020
	,161
	,016
	1
	,901
	,980
	,715
	1,344

	
	VegRaw(1)
	,210
	,153
	1,887
	1
	,170
	1,234
	,914
	1,667

	
	Fruit(1)
	-,416
	,159
	6,873
	1
	,009
	,659
	,483
	,900

	
	WholewheatBread(1)
	-,203
	,147
	1,919
	1
	,166
	,816
	,612
	1,088

	
	Nuts(1)
	-1,015
	,726
	1,957
	1
	,162
	,362
	,087
	1,503

	
	Constant
	-3,295
	,210
	246,669
	1
	,000
	,037
	
	

	a. Variable(s) entered on step 1: Beef, Poultry, Pork, Cheese, Milk, Eggs, Fish, VegCooked, VegRaw, Fruit, WholewheatBread, Nuts.




	Omnibus Tests of Model Coefficients

	
	Chi-square
	df
	Sig.

	Step 1
	Step
	13,640
	2
	,001

	
	Block
	13,640
	2
	,001

	
	Model
	40,630
	14
	,000






	Model Summary

	Step
	-2 Log likelihood
	Cox & Snell R Square
	Nagelkerke R Square

	1
	1715,566a
	,007
	,027

	a. Estimation terminated at iteration number 7 because parameter estimates changed by less than ,001.




	Hosmer and Lemeshow Test

	Step
	Chi-square
	df
	Sig.

	1
	7,384
	8
	,496




	Contingency Table for Hosmer and Lemeshow Test

	
	Metabolic Syndrome yes/no = No
	Metabolic Syndrome yes/no = Yes
	Total

	
	Observed
	Expected
	Observed
	Expected
	

	Step 1
	1
	535
	531,613
	6
	9,387
	541

	
	2
	517
	517,803
	13
	12,197
	530

	
	3
	527
	526,670
	14
	14,330
	541

	
	4
	520
	525,131
	21
	15,869
	541

	
	5
	522
	526,549
	22
	17,451
	544

	
	6
	517
	520,549
	23
	19,451
	540

	
	7
	526
	521,931
	18
	22,069
	544

	
	8
	520
	518,783
	24
	25,217
	544

	
	9
	517
	510,387
	23
	29,613
	540

	
	10
	492
	493,582
	43
	41,418
	535




	Classification Tablea

	
	Observed
	Predicted

	
	
	Metabolic Syndrome yes/no
	Percentage Correct

	
	
	No
	Yes
	

	Step 1
	Metabolic Syndrome yes/no
	No
	5193
	0
	100,0

	
	
	Yes
	207
	0
	,0

	
	Overall Percentage
	
	
	96,2

	a. The cut value is ,500







	Variables in the Equation

	
	B
	S.E.
	Wald
	df
	Sig.
	Exp(B)
	95% C.I.for EXP(B)

	
	
	
	
	
	
	
	Lower
	Upper

	Step 1a
	Beef(1)
	,316
	,151
	4,400
	1
	,036
	1,371
	1,021
	1,842

	
	Poultry(1)
	,395
	,225
	3,071
	1
	,080
	1,484
	,954
	2,308

	
	Pork(1)
	,103
	,162
	,404
	1
	,525
	1,108
	,807
	1,523

	
	Cheese(1)
	,343
	,149
	5,319
	1
	,021
	1,409
	1,053
	1,885

	
	Milk(1)
	-,025
	,153
	,026
	1
	,873
	,976
	,723
	1,317

	
	Eggs(1)
	-,220
	,288
	,581
	1
	,446
	,803
	,456
	1,412

	
	Fish(1)
	,367
	,438
	,701
	1
	,402
	1,443
	,612
	3,404

	
	VegCooked(1)
	,028
	,162
	,030
	1
	,862
	1,029
	,748
	1,414

	
	VegRaw(1)
	,231
	,154
	2,262
	1
	,133
	1,260
	,932
	1,703

	
	Fruit(1)
	-,390
	,159
	5,988
	1
	,014
	,677
	,495
	,925

	
	WholewheatBread(1)
	-,182
	,147
	1,530
	1
	,216
	,834
	,625
	1,112

	
	Nuts(1)
	-1,083
	,727
	2,217
	1
	,136
	,339
	,081
	1,408

	
	Socio-economic status of the parents(Winkler)
	
	
	14,363
	2
	,001
	
	
	

	
	Socio-economic status of the parents(Winkler)(1)
	-,542
	,162
	11,149
	1
	,001
	,582
	,423
	,799

	
	Socio-economic status of the parents(Winkler)(2)
	-,629
	,200
	9,862
	1
	,002
	,533
	,360
	,789

	
	Constant
	-2,973
	,224
	176,192
	1
	,000
	,051
	
	

	a. Variable(s) entered on step 1: Socio-economic status of the parents(Winkler).




	Omnibus Tests of Model Coefficients

	
	Chi-square
	df
	Sig.

	Step 1
	Step
	,129
	2
	,937

	
	Block
	,129
	2
	,937

	
	Model
	40,759
	16
	,001






	Model Summary

	Step
	-2 Log likelihood
	Cox & Snell R Square
	Nagelkerke R Square

	1
	1715,437a
	,008
	,027

	a. Estimation terminated at iteration number 7 because parameter estimates changed by less than ,001.



	Hosmer and Lemeshow Test

	Step
	Chi-square
	df
	Sig.

	1
	10,530
	8
	,230




	Contingency Table for Hosmer and Lemeshow Test

	
	Metabolic Syndrome yes/no = No
	Metabolic Syndrome yes/no = Yes
	Total

	
	Observed
	Expected
	Observed
	Expected
	

	Step 1
	1
	533
	529,680
	6
	9,320
	539

	
	2
	531
	528,535
	10
	12,465
	541

	
	3
	520
	525,697
	20
	14,303
	540

	
	4
	540
	546,441
	23
	16,559
	563

	
	5
	522
	523,548
	19
	17,452
	541

	
	6
	520
	522,378
	22
	19,622
	542

	
	7
	521
	517,986
	19
	22,014
	540

	
	8
	518
	514,781
	22
	25,219
	540

	
	9
	518
	510,096
	22
	29,904
	540

	
	10
	470
	473,858
	44
	40,142
	514




	Classification Tablea

	
	Observed
	Predicted

	
	
	Metabolic Syndrome yes/no
	Percentage Correct

	
	
	No
	Yes
	

	Step 1
	Metabolic Syndrome yes/no
	No
	5193
	0
	100,0

	
	
	Yes
	207
	0
	,0

	
	Overall Percentage
	
	
	96,2

	a. The cut value is ,500






	Variables in the Equation

	
	B
	S.E.
	Wald
	df
	Sig.
	Exp(B)
	95% C.I.for EXP(B)

	
	
	
	
	
	
	
	Lower
	Upper

	Step 1a
	Beef(1)
	,316
	,151
	4,404
	1
	,036
	1,372
	1,021
	1,842

	
	Poultry(1)
	,394
	,225
	3,053
	1
	,081
	1,483
	,953
	2,306

	
	Pork(1)
	,105
	,162
	,420
	1
	,517
	1,111
	,808
	1,526

	
	Cheese(1)
	,341
	,149
	5,271
	1
	,022
	1,407
	1,051
	1,883

	
	Milk(1)
	-,022
	,153
	,020
	1
	,887
	,979
	,724
	1,322

	
	Eggs(1)
	-,219
	,288
	,578
	1
	,447
	,803
	,457
	1,413

	
	Fish(1)
	,372
	,438
	,719
	1
	,396
	1,450
	,614
	3,422

	
	VegCooked(1)
	,029
	,162
	,032
	1
	,859
	1,029
	,749
	1,415

	
	VegRaw(1)
	,233
	,154
	2,290
	1
	,130
	1,262
	,934
	1,706

	
	Fruit(1)
	-,386
	,160
	5,819
	1
	,016
	,680
	,497
	,930

	
	WholewheatBread(1)
	-,181
	,147
	1,513
	1
	,219
	,834
	,625
	1,113

	
	Nuts(1)
	-1,084
	,727
	2,220
	1
	,136
	,338
	,081
	1,407

	
	Socio-economic status of the parents(Winkler)
	
	
	14,366
	2
	,001
	
	
	

	
	Socio-economic status of the parents(Winkler)(1)
	-,543
	,162
	11,175
	1
	,001
	,581
	,423
	,799

	
	Socio-economic status of the parents(Winkler)(2)
	-,629
	,201
	9,849
	1
	,002
	,533
	,360
	,790

	
	PhysicalActivity
	
	
	,130
	2
	,937
	
	
	

	
	PhysicalActivity(1)
	,008
	,224
	,001
	1
	,971
	1,008
	,650
	1,565

	
	PhysicalActivity(2)
	-,046
	,209
	,049
	1
	,825
	,955
	,635
	1,437

	
	Constant
	-2,957
	,268
	121,556
	1
	,000
	,052
	
	

	a. Variable(s) entered on step 1: PhysicalActivity.




	Omnibus Tests of Model Coefficients

	
	Chi-square
	df
	Sig.

	Step 1
	Step
	26,203
	1
	,000

	
	Block
	26,203
	1
	,000

	
	Model
	66,963
	17
	,000






	Model Summary

	Step
	-2 Log likelihood
	Cox & Snell R Square
	Nagelkerke R Square

	1
	1689,233a
	,012
	,044

	a. Estimation terminated at iteration number 7 because parameter estimates changed by less than ,001.




	Hosmer and Lemeshow Test

	Step
	Chi-square
	df
	Sig.

	1
	13,474
	8
	,097




	Contingency Table for Hosmer and Lemeshow Test

	
	Metabolic Syndrome yes/no = No
	Metabolic Syndrome yes/no = Yes
	Total

	
	Observed
	Expected
	Observed
	Expected
	

	Step 1
	1
	536
	535,114
	6
	6,886
	542

	
	2
	532
	532,620
	10
	9,380
	542

	
	3
	526
	524,661
	10
	11,339
	536

	
	4
	524
	525,919
	16
	14,081
	540

	
	5
	524
	523,950
	17
	17,050
	541

	
	6
	521
	521,284
	20
	19,716
	541

	
	7
	505
	517,467
	35
	22,533
	540

	
	8
	519
	513,614
	21
	26,386
	540

	
	9
	519
	507,687
	21
	32,313
	540

	
	10
	487
	490,685
	51
	47,315
	538




	Classification Tablea

	
	Observed
	Predicted

	
	
	Metabolic Syndrome yes/no
	Percentage Correct

	
	
	No
	Yes
	

	Step 1
	Metabolic Syndrome yes/no
	No
	5193
	0
	100,0

	
	
	Yes
	207
	0
	,0

	
	Overall Percentage
	
	
	96,2

	a. The cut value is ,500





	Variables in the Equation

	
	B
	S.E.
	Wald
	df
	Sig.
	Exp(B)
	95% C.I.for EXP(B)

	
	
	
	
	
	
	
	Lower
	Upper

	Step 1a
	Beef(1)
	,257
	,152
	2,875
	1
	,090
	1,294
	,961
	1,742

	
	Poultry(1)
	,389
	,226
	2,966
	1
	,085
	1,476
	,948
	2,298

	
	Pork(1)
	,130
	,163
	,637
	1
	,425
	1,139
	,828
	1,567

	
	Cheese(1)
	,292
	,150
	3,826
	1
	,050
	1,340
	,999
	1,796

	
	Milk(1)
	,048
	,154
	,098
	1
	,754
	1,050
	,775
	1,421

	
	Eggs(1)
	-,227
	,288
	,620
	1
	,431
	,797
	,453
	1,403

	
	Fish(1)
	,379
	,440
	,741
	1
	,389
	1,461
	,616
	3,463

	
	VegCooked(1)
	,029
	,163
	,031
	1
	,860
	1,029
	,748
	1,417

	
	VegRaw(1)
	,236
	,154
	2,369
	1
	,124
	1,267
	,937
	1,712

	
	Fruit(1)
	-,330
	,160
	4,247
	1
	,039
	,719
	,525
	,984

	
	WholewheatBread(1)
	-,187
	,148
	1,592
	1
	,207
	,830
	,621
	1,109

	
	Nuts(1)
	-1,034
	,726
	2,026
	1
	,155
	,356
	,086
	1,476

	
	Socio-economic status of the parents(Winkler)
	
	
	15,989
	2
	,000
	
	
	

	
	Socio-economic status of the parents(Winkler)(1)
	-,568
	,163
	12,159
	1
	,000
	,566
	,412
	,780

	
	Socio-economic status of the parents(Winkler)(2)
	-,676
	,201
	11,290
	1
	,001
	,509
	,343
	,755

	
	PhysicalActivity
	
	
	,200
	2
	,905
	
	
	

	
	PhysicalActivity(1)
	,080
	,225
	,127
	1
	,721
	1,084
	,697
	1,684

	
	PhysicalActivity(2)
	,093
	,210
	,197
	1
	,657
	1,098
	,727
	1,658

	
	Altersgruppe(1)
	,797
	,163
	24,032
	1
	,000
	2,219
	1,614
	3,052

	
	Constant
	-3,595
	,301
	142,199
	1
	,000
	,027
	
	

	a. Variable(s) entered on step 1: Altersgruppe.
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