
Abstract 

 

Introduction 

 Metabolic syndrome is the coexistence of related metabolic risk factors that promote 

the development of the atherosclerotic cardiovascular disease, as well as type 2 diabetes. The 

components of the metabolic syndrome include abdominal obesity, atherogenic dyslipidemia, 

elevated blood pressure, insulin resistance, impaired glucose tolerance, proinflammatory state 

and prothrombotic state. 

 Until recently, it was thought that the metabolic syndrome occurs only in adults. Due 

to the increasing incidence of obesity in the youth, intensive research has been undertaken on 

its effects on children’s and adolescents’ health. Alarming data has prompted many research 

centers around the world to undertake research into the co-existence of metabolic risk factors 

(including the occurrence of metabolic syndrome) in the pediatric population as well as their 

health consequences in the adulthood. 

 

Aim of the study 

 The aim of the study was to analyze the selected risk factors of the metabolic 

syndrome in children and adolescents with obesity. 

Detailed objectives: 

1. An assessment of the prevalence of the metabolic syndrome in the study population. 

2. An assessment of the influence of the selected risk factors on the occurrence of 

metabolic syndrome in the study population. 

3. An assessment of the dependence of selected risk factors on gender in the study 

population. 

4. A comparison of the level of the physical activity and quality of life in the study 

subgroups. 

 

  



Material and methods 

 The study involved 158 children and adolescents with clinically diagnosed obesity 

aged 10 - 17 years (mean 13.25 ± 2.21). Only patients with clinically diagnosed obesity and 

meeting the criteria given by IDF from 2007 (abdominal obesity based on the waist 

circumference; in children WC over 90 centile) were included to the study. 

 Patients who gave informed consent to participate in the study were included in the 

study (in case of patients younger than 16, the consent had to be given by patients’ parents or 

legal guardians). Patients with neurological or orthopedic disorders, those who were unable to 

move independently, had mental or cognitive disorders, as well as patients with 

communication problems were excluded from the study. 

 The test group was divided due to the occurrence of metabolic syndrome (according to 

the IDF criterion from 2007) and gender. Blood laboratory tests (fasting glucose and lipid 

level), blood pressure measurements, body weight, height, waist circumference and hip 

circumference were used in the study. 

 In addition, surveys assessing physical activity, subjective state of health and quality 

of life were carried out. Standardized questionnaires of PAQ-C, PAQ-A and the EQ-5D-Y 

were used. 

Results 

 Based on the analysis of the results, it was found that the metabolic syndrome occurs 

in 29% of obese children and adolescents and is more common in obese boys (32%) than in 

obese girls (25%). In the group of obese people with metabolic syndrome, there were 

significant differences in anthropometric measurements as well as laboratory results in 

comparison to people without metabolic syndrome (p<0,05). Body mass, BMI, waist 

circumference, hip circumference, waist-to-height ratio (p <0.01), age and height (p <0.05) 

were significantly higher in people with metabolic syndrome compared to those without 

metabolic syndrome. Insulin resistance is significantly more frequent in people with 

metabolic syndrome than in those without metabolic syndrome (p <0.01). There were no 

significant differences in the level of physical activity in the test subgroups, however, it was 

noted that people with metabolic syndrome spend significantly more time in a sitting position 

(p <0.05) than people without this syndrome. There was no correlation between the 



occurrence of the metabolic syndrome and the level of quality of life or the level of subjective 

state of health. 

 Adjusting for gender, decreased HDL level is significantly more common in obese 

girls (p <0.05), while elevated levels of triglycerides and elevated blood pressure are 

significantly more common in obese boys (p <0.05). There was no relationship between the 

level of physical activity and gender. There was also no relationship between the level of 

quality of life and gender. However, girls assess their health status significantly worse 

compering to boys (p <0.05). 

Conclusions 

1. The prevalence of the metabolic syndrome in obese children and adolescents is high, 

especially in boys. Therefore, it is recommended to develop and implement targeted 

preventive and educational programs for children and young people at risk and their 

parents. 

2. The development of the metabolic syndrome is particularly exposed to older children 

and adolescents, with increased body weight and anthropometric measurements, 

atherogenic dyslipidemia, elevated blood pressure, insulin resistance and living 

a sedentary lifestyle. 

3. Obese boys are particularly at risk of elevated triglycerides and blood pressure and 

obese girls are at risk of lower level of HDL cholesterol. It is therefore necessary to 

limit the amount of the saturated fat and increase the amount of the unsaturated fat in 

the diet of children and adolescents at risk. 

4. The level of the physical activity and the quality of life in children and adolescents 

with metabolic syndrome is similar comparing to the level of physical activity and the 

quality of life in children and adolescents with obesity. Due to the nature of both 

diseases, pro-health education and the increase of additional physical activity in 

people at risk are important. 
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