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INTRODUCTION 

 

The prevalence of childhood obesity has doubled in the last two decades 

and now has reached epidemic proportions. In Europe, 20% of children are 

overweight, and one third of these children are obese. If no action is taken 

and the prevalence continues to increase at the same rate, an estimated 15 

million children will be overweight or obese by 2010 in Europe. 

Obesity brings many health consequences (i.e. type 2 diabetes, 

hypertension, dyslipidaemia) on its train, even in children. 

The treatment of obesity mainly consists of dieting and physical exercise, 

but no evidence to date defines the most effective combination of these 

methods. Moreover, studies demonstrated that the long-term efficacy of 

pediatric weight management programs is often poor.  

AIM 
 

Given the rising prevalence of childhood obesity, its adverse health effects 

and the low success rate of interventions, the main purpose of this study 

was to evaluate the effects of a 15-week school-based exercise training 

on cardiovascular risk factor profile and fitness of overweight/obese 

children. 

It seems that  I will have the possibility to implement the exercise program 

on a larger sample. Before the implementation, a cross-sectional survey 

was carried out in all primary schools of Óbuda (Budapest) for 2 purposes: 

(1) to collect data about weight status and endurance capacity of the 

children, and about those lifestyle or other factors (i.e. parental habits) that 
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could influence the effects of the intervention, (2) and to select the 

potential participants for the exercise training. 

 

In the current work, the following questions were studied: 

1. How does the 15-week exercise training influence the cardiovascular 

risk factors (e.g. abdominal obesity, low endurance capacity, hypertension, 

poor glucose tolerance, dyslipidaemia) in overweight/obese children? 

2. Does the additional use of waist circumference extend the predictive 

value of BMI for cardiovascular risk in children? 

3. Is there any association between physical activity and endurance 

capacity in children? 

4. What is the association between weight status and endurance capacity in 

children? 

5. What is the prevalence of the different obesity-associated behaviors (e.g. 

breakfast skipping, soft drink intake) in 7-15-year-old urban children? 

 

METHODS 

 

65 overweight/obese children (33 boys, 32 girls; 10.2 ± 1.3 years; BMI = 

25.3 ± 4.1 kg/m2) were recruited to the program. After the baseline 

assessment, two types of intervention (i.e. low glycemic index diet or 15-

week exercise training) were offered to the participants and their parents. 

The results of the dietary intervention were evaluated in an other PhD 

thesis (Fajcsák, 2008). The exercise program (three 60-minute sessions 

per week) was implemented in 5 primary schools (51 participating 

children). 
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Using a repeated-measures design, data were collected twice: (1) prior to 

intervention, (2) and shortly after the completion of the program. All 

measurements were taken in the National Institute for Sports Medicine. 

Weight status was determined according to the International Obesity Task 

Force (IOTF) criteria for BMI. Waist circumference ≥97th percentile was 

considered as abdominal obesity. Body composition was estimated by 

bioelectrical impedance analysis (BIA). Resting blood pressure and 

fasting blood were analyzed for determining cardiovascular risk. 

Hypertension was defined as average systolic and/or diastolic BP is ≥95th 

percentile. HOMA-index >4 was considered as insulin resistance. 

Pathological lipid values were classified based on the following cut-off 

points: TG ≥1.1 mmol/l and HDL-C ≤0.9 mmol/l. Cardiovascular fitness 

was assessed by a progressive treadmill exercise test.  

Data collection for the cross-sectional survey was performed between 

December 2007 and February 2008. Measurements were taken in 19 

primary schools by school doctors and school nurses. The final sample 

included 3714 (1864 boys, 1850 girls) children, whose ages ranged from 7 

to 15 (mean age: 11.3 ± 2.3 years). Data were also collected and evaluated 

from 798 parents. 

Anthropometric parameters (body weight, height, waist circumference), 

endurance capacity (field tests according to the MiniHungarofit protocol), 

and blood pressure were assessed. Data about obesity-related dietary- 

(breakfast skipping, fruit and vegetable intake, number of meals, soft 

drinks consumption) and activity habits (sport club participation, 

screening time) were collected via self-administered questionnaire. 
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Statistical analysis was performed with Statistica 7.0 software (StatSoft 

Inc, Tulsa, OK). Statistical significance was set at p<0.05 for all tests. 

Descriptive statistics summarized the data. Normal distribution was 

checked by the Kolgomorov-Smirnov normality test. Student t-test or one-

way ANOVA and Tukey post hoc test were used to analyze differences in 

the studied parameters. Correlations were determined using Pearson’s 

coefficient of correlation. 

 

RESULTS 

 

1. How does the 15-week exercise training influence the cardiovascular 

risk factors (e.g. abdominal obesity, low endurance capacity, 

hypertension, poor glucose tolerance, dyslipidaemia) in 

overweight/obese children? 

48 of the 51 participants completed the program (drop-out rate 5.9%). The 

final analysis was based on the data of 38 children (18 boys, 20 girls; 10.0 

± 1.3 years).  

Even though no change was reported for average BMI, some children 

improved their weight status classification (e.g. from obese to overweight). 

In addition, waist circumference decreased (85.9 ± 12.4 vs. 80.9 ± 10.2 cm; 

p=0.00005), and muscle mass (32.4 ± 6.2 vs. 33.7 ± 6.1 kg; p=0.005) 

increased after the training period. 

Endurance time (425.9 ± 79.4 vs. 464.2 ± 105.8 sec; p=0.006) and maximal 

oxygen consumption (37.0 ± 3.9 vs. 42.6 ± 11.2 ml/kg per minute; 

p=0.002) increased over time, indicating an improvement in 

cardiorespiratory fitness. Confirming these results, resting heart rate (87.4 
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± 12.6 vs. 79.5 ± 13.8 1/minute; p=0.02) and 5-minute recovery heart rate 

decreased (124.3 ± 10.8 vs. 117.0 ± 10.6 1/minute; p=0.0001). 

In spite of the short intervention period, cardiovascular risk factor profile 

of the participants was partly improved. So, systolic blood pressure (113.3 

± 11.2 vs. 106.7 ± 11.6 mmHg) and LDL cholesterol (2.4 ± 0.6 vs. 1.9 ± 

0.6 mM/l) significantly decreased after the 15-week training. Additionally, 

number of children with abdominal obesity (29 vs. 20), hypertension (10 

vs. 5), elevated triglyceride (18 vs. 14) and metabolic syndrome (9 vs. 6) 

declined over time. 

 

2. Does the additional use of waist circumference extend the predictive 

value of BMI for cardiovascular risk in children? 

Based on the Cole criteria, prevalences of overweight and obesity among 

7-15 years old students were 14.5% and 4.6%, respectively. Abdominal 

overweight was found in 6.7% and abdominal obesity in 7.9% of the 

children. 

There was a strong significant correlation (r= 0.62-0.87; p<0.001) between 

BMI and waist circumference in all age and gender groups. 

Comparing the two definitions (i.e. according to BMI or waist 

circumference), 98.5% of the participants belonged to the same weight 

category. In contrast, 1.0% of the normal weight children had abdominal 

obesity (metabolically obese), and 0.5% of the obese children had normal 

waist circumference values (metabolically-normal obese). 

In the metabolically obese group, the prevalence of elevated blood 

pressure was 10% higher than those normal weight children who had 

normal waist circumference (21.6% vs. 30.6%). Similarly, the prevalence 
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of high blood pressure was 20% lower among metabolically-normal 

obese children compared to obese children with abdominal obesity (37.5% 

vs. 59.1%). 

In addition, in case of overweight/obese children with normal waist 

circumference none of the components of metabolic syndrome were 

present in the intervention group.  

 

3. Is there any association between physical activity and endurance 

capacity in children? 

Based on the MiniHungarofit protocol, more than one third of the 7-15 

years old students (37.3%) had ‘very poor’ or ‘poor’ endurance capacity. 

On the other hand, only 16.6% of the participants belonged to the ‘good’, 

‘very good’ or ‘extra’ categories. 

99.5% of the children had at least 2 PE lessons per week. Students had on 

average 3 (3.1±0.9) PE lessons /week. Daily PE lessons were available for 

238 children. 

More than two third of the children participated in an extracurricular 

sport (73.1%), and half of these children were sport club members 

(48.2%). Non-members had on average 2.5±1.5 trainings per week, while 

club members had 3.5±1.6 (p=0.001). Club members reached higher 

MiniHungarofit total score than non-members (60.1±0.9 vs. 44.3±1.0 

score; p=0.00003). In addition, club members had the highest score in 

every single test, while those children who did not participate in any 

extracurricular sport achieved the lowest score (p<0.01). These differences 

remained significant after adjustment for age, gender and number of PE 

lessons. 
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4. What is the association between weight status and endurance 

capacity in children? 

Almost one fourth of the overweight (23.5%), and half of the obese 

children (50.5%) had ‘very poor’ endurance capacity according to the 

MiniHungarofit protocol. Further one third of the overweight and obese 

children belonged to the ‘poor’ fitness category. Only 2 overweight 

children achieved the ‘very good’ level, while there wasn’t any overweight 

or obese child in the ‘extra’ category. 

Overweight children had 30, while obese children had 60% lower 

MiniHungarofit total score than their normal weight peers. In addition, 

overweight and obese children reached significantly lower score in each 

test. After adjustment for age and gender, these differences still remained 

significant.  

 

5.  What is the prevalence of different obesity-associated lifestyle 

factors (e.g. sedentary behaviors, breakfast skipping, soft drink intake) 

in 7-15-year-old urban children? 

On average, one fourth of the 7-15-year-old children (26.9%) did not 

participate in any extracurricular sport, and the frequency increased 

parallel with age. In boys, the lowest rate could be observed among the 9-

year-olds (15.6%), while the prevalence was twice higher in the 15-year-

old group (31.6%). In girls, the frequency increased from the age of 10 to 

15, and consequently half of the 15 years old girls (54.1%) did not do any 

sport. More girls didn’t do any sport in all ages than boys, except for 8-

year-olds. 
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Overall, 32.7% of children had at least 2 hours screening time per day on 

weekdays, and the rate rose as high as 61.8% on weekends. Students spent 

on average 2.2±1.9 hours per day watching TV or playing with computer 

on weekdays and 3.6±2.6 hours per day on weekends, and the amount 

increased with age. Screening time was significantly lower among normal 

weight than in obese children either on weekdays (2.1±0.1 vs. 2.5±0.2 

hours) or on weekends (3.5±0.1 vs. 3.9±0.2 hours). Confirming these 

results, prevalences of overweight (15.5% vs. 13.1%; p = 0.03) or obesity 

(4.8% vs. 3.6%; p = 0.0000) were higher among those who spent at least 2 

hours per day in front of a screen compared to those who spent less than 2 

hours. 

On average 21.3% of the participants were regularly skipping breakfast. 

Percentage of breakfast skippers varied widely with age. At the lower end 

of the range, 10.9% of the 7-year-old subgroup reported that he/she did not 

consume breakfast on a daily basis. On the other hand, one third (33.0%) of 

the 14 and 15 years old children did not eat breakfast every day. Both BMI 

(18.1±3.7 vs. 19.3±4.0 kg/m2; p<0.001) and waist circumference 

(63.9±10.8 vs. 67.3±12.0 cm; p<0.001) were significantly higher among 

breakfast skipper than in breakfast eater students. These differences 

remained significant after adjusted the model for age. In line with these 

findings, both the prevalences of obesity (6.1% vs. 3.9%; p = 0.004) and 

abdominal obesity (12.3% vs. 6.5%; p = 0.000) were higher in breakfast 

skippers than in breakfast eaters. 

12.4% of the girls and 19.3% of the boys reported that they did not 

consume fruit or vegetable (FV) on a daily basis. However, we did not 

find any significant difference either in BMI, waist circumference or in the 
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rate of obesity or abdominal obesity between the regular consumers and the 

FV skippers. 

Almost two third of the participants (63.3%) drank sugar-sweetened 

beverages every day. The average daily consumption was 0.3 liter 

(0.28±4.9), and increased parallel with age. So the average intake of the 15 

years old age group was half a liter per day. Moreover, 3.3% of the 

students drank more than 1 liter soft drinks per day. We found weak, but 

significant correlation between the amount of soft drink consumption and 

BMI (r=0.12) or waist circumference (r=0.18). 

Overall, students had 4 meals per day. The range varied from 1 to 10, but 

95% of the children ate 3-5 meals per day. Frequency of meals decreased 

with age, so as long as the number of meals in the 7 year old subgroup was 

4.2±0.1, 15-year-olds had on average 3.7±0.1 meals (p<0.05). The 

prevalences of overweight and obesity were inversely associated with the 

frequency of meals. Thus, the rate of overweight among those children 

who ate 3, 4 or 5 meals per day was 20.6%, 13.3% and 10.5%, 

respectively. Similarly, the rate of obesity in these subgroups was 5.7%, 

4.4% and 3.2%, respectively. 

CONCLUSIONS 

 
1. A great difference in the prevalence of overweight and obesity appeared 

when it was assessed according to different definitions (i.e. BMI or 

waist circumference based classification). 
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2. Within each BMI category, the prevalence of elevated blood pressure 

was the highest among those children with abdominal obesity (i.e. waist 

circumference >97. percentile). 

3. The endurance capacity of primary school students was very poor, even 

worse than 20 years ago. 

4. Our results confirmed a positive association between activity pattern 

and endurance capacity in children.  

5. Endurance capacity of those children who did not participate in any 

extracurricular sport, but had 5 PE lessons per week was similar to 

those students who regularly did sport, but not as a club member. 

6. Fitness status of overweight and obese children was much lower than of 

their normal weight peers, which further increases their cardiovascular 

risk.  

7. A number of significant improvements, either in anthropometric and 

exercise physiology parameters or in cardiovascular risk factor profile, 

could be observed after the 15-week training program. Thus, we could 

decrease cardiovascular risk without weight loss. Therefore studies 

using weight loss as the only criterion to assess the effectiveness of a 

training program may miss important benefits.  

8. The prevalence of obesity-related dietary habits was high among 7-15 

years old urban school children. The frequency of these behaviors 

increased parallel with age.  

9. There were strong associations both between weight status and lifestyle 

of the children and their parents. 
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NEW RESULTS  
 
1. Comprehensive evaluation of the association between weight status and 

certain lifestyle factors in children was carried out. The identified 

associations could lead to more specific interventions for the prevention 

of childhood obesity. 

2. Combined measure of BMI and WC could be useful in better 

identifying children at increased cardiovascular risk. 

3. We defined an effective school-based exercise program for 

overweight/obese children.  

4. We demonstrated an association between breakfast skipping and 

abdominal obesity.  

5. We defined an association between breakfast habits and sport activity of 

children and their parents. 

 

PRACTICAL ACHIEVEMENTS  

 

1. The measurement of waist circumference in the normal weight pediatric 

population could help physicians to detect high-risk normal weight 

children. The additional measurement of WC among overweight/obese 

children seems to be relevant in identifying those who need more 

aggressive treatment. 

2. Daily PE lessons could improve fitness, and could help to meet the 

recommendation of at least 60 minutes physical activity per day. 

Therefore, everyday PE lessons are suggested for school children.  
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3. While fitness status of overweight and obese children is much lower 

than of their normal weight peers, they should be trained in separate 

groups until they reach that level of endurance capacity that makes them 

able to join the PE lessons. 

4. The exercise program developed for this research appears to be suitable 

for the target group resulting in a high participation rate. Thus, it could 

be a useful tool in the treatment of overweight/obese children. 

5. While the frequency of obesity-related behaviors seems to increase 

parallel with age, it is suggested that awareness rising and education 

about healthy lifestyle should start as early as early as possible. Health-

promoting school environment including healthy dietary offer is also a 

key element. 

6. Taking into account the association between breakfast skipping and 

obesity, we suggest to provide breakfast for primary school children.  

7. Involvement of teachers and parents are one of the cornerstones of 

successful prevention programs. 
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