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SUMMARY
Objectives: An unhealthy lifestyle, inappropriate eating habits, and inadequate physical activity are the most common risk factors affecting 

health and causing the premature onset of non-communicable diseases. The study aimed to evaluate lifestyle factors, eating habits, and daily 
regimens in a sample of Slovak adolescents. 

Methods: The sample involves 524 students aged 15–22 years attending selected secondary schools from the model region of Bratislava, the 
capital of Slovakia. We assessed the prevalence of selected lifestyle factors and investigated the relationship between negative lifestyle factors 
and the presence of overweight and obesity.

Results: We found eating irregularities including avoidance of school lunch, inadequate daily consumption of vegetables, dairy products and 
wholegrain foods, and the high consumption of sweets and sweetened beverages. The prevalence of excess weight and obesity in the sample 
was 18.4%. Compared to the non-obese, overweight or obese students had significantly lower daily consumption of vegetables and used to avoid 
sports more frequently. Almost 37% of students did not do sports at all. Students who were not doing sports on regular basis used to skip breakfast 
more frequently, they ate fewer vegetables and more sweets and spent considerable time in sedentary activities. 

Conclusion: In the sample of secondary school students, we investigated several negative lifestyle factors and the relatively high prevalence 
of overweight and obesity. The results of the study can be used for the development of preventive measures to protect and promote the health of 
children and youth.
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INTRODUCTION

Adolescence is a transitional period between childhood and 
adulthood, which generally lasts from puberty to legal adulthood 
(1, 2). It is one of the most rapid periods of human development, 
characterized by a lot of physical, psychological, and social 
changes. Development patterns of adolescence are varying across 
time and place and involve components of biological growth and 
social transformation (2). Adolescents are in a higher probability 
of risk-taking behaviours and emotional reactivity. They used to 
experiment with different aspects of life, accept new challenges, 
find out how things work, and use this process to form their iden-
tity and knowledge about the world. However, risky behaviour can 
have uncertain consequences with a negative effect on health (3). 

This period of life is also characterized by increased au-
tonomy. Adolescents used to spend less time with their parents 
and more time with friends, which is associated with higher 
vulnerability to acquiring bad lifestyle habits from their peers. 
Both social and developmental changes are influenced by 
external environmental and internal factors, which elicit and 
emphasize behaviours (1).

The transition period between childhood and adulthood is 
critical for several lifestyle behaviours. An unhealthy lifestyle 
such as poor dietary choices, a sedentary lifestyle, and a lack of 
physical activity are the most common modifiable risk factors af-
fecting health and can lead to the premature onset of diseases (4). 
Evidence showed that dietary habits obtained during childhood 
often persist through adulthood (5). Due to the global obesity 
crisis in recent years, childhood nutrition has gained increasing 
attention (4, 6). Nutrition has been related to obesity not only in 
terms of the volume of food consumed but also in terms of the 
composition and quality of the diet. Unhealthy eating patterns 
include inadequate consumption of fruit and vegetables, higher 
intake of fat and sugar or irregularities in eating, especially break-
fast omission, which is associated with overweight and obesity 
and risk behaviour typical for adolescents (sedentary activities, 
smoking, psychoactive substance use) (6, 7).

Due to the changing environment, which has made daily ac-
tivities mostly sedentary, it is very difficult to maintain rates of 
physical activity within sufficient levels. Adolescents belong to 
the group of highly risky sedentary behaviour because they spend 
more time in school. These days study requirements are higher 
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than ever before, which can reduce the time dedicated to physical 
activities (4). Data from European countries show that only 34% 
of adolescents are physically active enough to meet guidelines, 
whereas eastern countries are more affected by sedentary be-
haviour. Also, socioeconomic factors play a role, countries with 
low income have less free time and limited availability of leisure 
activities compared to countries with higher income. In most EU 
countries boys were more active than girls but a decline with age 
was seen in both sexes (8).

This study aimed at evaluating selected lifestyle factors, eat-
ing habits, and daily activities in a sample of secondary school 
students. We were mostly focused on the association between 
lifestyle factors and the prevalence of overweight and obesity in 
the study sample. These factors are of great importance for disease 
prevention and health promotion in adolescents and young adults.

MATERIALS AND METHODS

This study is a part of the Youth and Parents Risk Factor Be-
haviour Survey (YABS) held in Slovakia, which is an ongoing 
cross-sectional survey of students and their parents, and has begun 
during the years 2015–2016 in Bratislava, the Slovak capital, 
as a model region (7, 9, 10). It originates from the Behavioural 
Risk Factor Surveillance System (BRFSS) and the Youth Risk 
Behaviour Surveillance System (YRBSS), originally designed by 
the Centers for Disease Control and Prevention (CDC), Atlanta, 
USA (11, 12). The BRFSS was a random telephone survey of US 
residents aged 18 years and older focused on behavioural factors 
such as sedentary lifestyle, physical activity, nutrition, safety, to-
bacco and alcohol usage, etc. (11). The YRBSS was developed in 
1990, monitoring six categories of priority health-risk behaviours 
among youth and young adults (aged 15–19 years) in public and 
private schools in the USA (12).

The data were collected using two separate standardized ques-
tionnaires: “Questionnaire for Students” and “Questionnaire for 
Parents”. Only the data from “Questionnaire for Students” are 
presented in this paper. It included questions on the residence, 
family, school, health and safety, eating habits and behaviour, 
nutrition, body weight and height, lifestyle and physical activity, 
and socioeconomic background of adolescents. A pilot valida-
tion of the Slovak version of the questionnaire was performed 
on 20 respondents and then the questions were finalized. The 
questionnaires were anonymous and voluntary. Informed consent 
was obtained from all participants involved in the study. For 
students under 18 years of age, informed consent was provided 
by their parents.

The study was conducted according to the Declaration of Hel-
sinki and was approved by the Ethics Committee of the Faculty 
of Medicine, Comenius University and University Hospital on 
25 July 2017, No. 87/2016.

There were 798 student questionnaires distributed with a 64% 
response rate. The sample involves 524 adolescents aged 15–22 
years from eight selected secondary schools from a total of 101 
secondary vocational and grammar schools in Bratislava – in total, 
there were 22,723 students in Bratislava on the 1st of January 
2016. Schools were selected to obtain diverse range of second-
ary schools, including grammar schools, vocational schools, and 
schools with specialized programmes. There were two grammar 

schools (40.2%), three vocational schools (hairdressers/makeup 
artists, masons, transportation school) (30.3%), one school of art 
(3.2%), business academy (5.3%), and a nursing school (21.0%).

The body mass index (BMI) was calculated according to the 
formula: BMI = weight/height2. Weight and height were obtained 
from self-reported data. To evaluate overweight and obesity levels, 
sex and age-specific percentile charts were used for students under 
18 years of age and adult students were classified according to the 
World Health Organization (WHO) BMI chart (13). The category 
of underweight consisted of 3.0% of students, the category of 
normal weight involved 78.6% of students, in the overweight 
category there were 12.3% of students, and 6.1% of students were 
obese. For some of the analyses, we divided the sample into the 
category of underweight and normal weight students (81.6%), and 
overweight and obese students (18.4%) (Table 1). 

The statistical package SPSS, version 25 (International Busi-
ness Machines Corp., New Orchard Road, Armonk, NY, USA) 
was applied for data analysis. Descriptive statistics provided sim-
ple summaries of the sample and the observations that have been 
made. Relationships among categorical data (eating behaviours 
and lifestyle factors related to sex, BMI category, and physical 
activity) were evaluated by contingency tables and chi-square test. 
Multivariable logistic regression was used to obtain adjusted odds 
ratios and 95% confidence intervals. The statistical significance 
level was set at α < 0.05.

Variablesa n (%)

Sex
Male 199 (38.4)
Female 323 (61.6)

Age groups (years)
15–16 263 (50.9)
17–18 119 (23.1)
19–22 134 (26.0)

Nationality
Slovak 476 (91.0)
Other 47 (9.0)

Type of school
Grammar 210 (40.2)
Professional 155 (29.5)
Vocational 159 (30.3)

Siblings
Yes 424 (82.5)
No 93 (17.5)

Residence
Urban 305 (58.5)
Rural 211 (41.5)

Family
Complete 360 (69.8)
Incomplete 156 (30.2)

Feeling a lack  
of money

Never 220 (43.1)
Sometimes 284 (55.7)
Always 6 (1.2)

Body mass index

Underweight 15 (3.0)
Normal weight 388 (78.6)
Overweight 61 (12.3)
Obesity 30 (6.1)

aThere were missing data in some variable categories.

Table 1. Characteristics of the student’s sample (N = 524)
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RESULTS

The study group consists of 38% boys and 62% girls, 91.0% 
of Slovak nationality, the average age of students was 16.78 ± 1 
years; 82.5% of students had at least one sibling, 58.5% of them 
lived in urban areas and 70% of them had complete families. A 
lack of money was observed in almost 57% of students’ families 
(Table 1).

Nutritional habits and lifestyle factors in the sample of second-
ary school students differed among selected groups (Table 2). 
Breakfast omission was found in 58% of students (58.0% boys 

Variablesa
Total Boys 

(n = 199)
Girls 

(n = 323) p-value
n (%) n (%) n (%)

Breakfast
Regular 213 (42.01) 81 (41.97) 132 (42.31)

0.940
Omitted 294 (57.99) 112 (58.03) 180 (57.69)

School lunch
Regular 151 (29.96) 50 (26.32) 101 (32.37)

0.151
Omitted 353 (70.04) 140 (73.68) 211 (67.63)

Dairy
Daily 238 (48.77) 91 (50.00) 146 (48.03)

0.482Weekly 228 (46.72) 70 (38.46) 111 (36.51)
Occasionally/never 22 (4.51) 21 (11.54) 47 (15.46)

Fruits
Daily 236 (56.87) 68 (47.55) 168 (61.76)

0.003Weekly 168 (40.48) 51 (35.66) 84 (30.88)
Occasionally/never 11 (2.65) 24 (16.78) 20 (7.35)

Vegetables
Daily 188 (45.85) 58 (41.43) 130 (48.15)

0.395Weekly 201 (49.02) 57 (40.71) 101 (37.41)
Occasionally/never 21 (5.12) 25 (17.86) 39 (14.44)

Wholegrain
Daily 142 (34.72) 58 (42.30) 84 (30.90)

0.065Weekly 211 (51.59) 63 (46.00) 148 (54.40)
Occasionally/never 56 (13.69) 16 (11.70) 40 (14.70)

Fast food
Daily 41 (9.69) 17 (12.14) 24 (8.48)

0.154Weekly 316 (74.70) 62 (44.29) 109 (38.52)
Occasionally/never 66 (15.60) 61 (43.57) 150 (53.00)

Sweets
Daily 191 (46.59) 53 (39.85) 138 (49.82)

0.084Weekly 191 (46.59) 48 (36.09) 94 (33.94)
Occasionally/never 28 (6.83) 32 (24.06) 45 (16.25)

Sweetened  
beverages

Daily 111 (26.49) 55 (38.46) 56 (20.29)
< 0.001Weekly 241 (57.52) 49 (34.27) 90 (32.61)

Occasionally/never 67 (15.99) 39 (27.27) 130 (47.10)

Watching TV
< 3 hrs/day 462 (91.12) 168 (87.96) 292 (92.99)

0.054
≥ 3 hrs/day 45 (8.88) 23 (12.04) 22 (7.01)

Using PC
< 3 hrs/day 205 (40.35) 80 (42.11) 123 (38.92)

0.480
≥ 3 hrs/day 303 (59.65) 110 (57.89) 193 (61.08)

Physical education 
attendance

Yes 396 (77.80) 153 (79.69) 241 (76.51)
0.404

Avoidance 113 (22.20) 39 (20.31) 74 (23.49)

Sport activities
Yes 318 (63.10) 137 (72.11) 180 (57.51)

0.001
No 186 (36.90) 53 (27.89) 133 (42.49)

aThere were missing data in some variable categories. The p-value was calculated based on the differences between boys and girls.

Table 2. Eating behaviours and lifestyle factors of the study sample in relation to sex (N = 524)

and 57.7% girls). School lunch was mostly omitted, only 30% of 
students used to eat lunch at the school canteen. Daily consump-
tion of fruits, vegetables, dairy products, and wholegrain foods 
did not reach the 50% limit. Only 45.9% of adolescents used to eat 
vegetables at least once a day. There were significant differences 
between boys and girls in fruit consumption. A significantly higher 
number of girls used to eat fruits on daily basis compared to boys 
(61.8% vs. 47.6%, p < 0.01). A significantly higher number of boys 
drank sweetened beverages daily compared to girls (38.5% vs. 
20.3%, p < 0.001). Sedentary activities highly exceeded physical 
activities (9.4 hrs vs. 5.3 hrs) in the total sample. Only 8.9% of 
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students used to watch TV for more than 3 hours a day, but almost 
60% of them were using a PC for more than 3 hours a day; 22.2% 
of students were avoiding physical education (PE) and around 
37% of them were not doing sports at all. A significantly higher 
number of boys were doing sport on regular basis compared to 
girls (72.1% vs. 57.5%, p < 0.01).

The prevalence of excess weight and obesity in the sample 
was 18.4% (29.7% of boys and 11.3% of girls). Compared to 
the non-obese, overweight or obese students reported a signifi-
cantly lower daily consumption of vegetables (32.3% vs. 48.6%, 
p < 0.05), and also lower daily consumption of fruits but with no 

significant difference (46.9% vs. 59.3%). On the other hand, daily 
consumption of sweets was reported to be significantly lower 
compared to students with normal weight (32.2% vs. 49.6%, 
p < 0.01). Overweight and obese students used to avoid PE more 
frequently (31.5% vs. 20.2%, p < 0.05), and a higher number of 
them were not doing sports on regular basis (44.8% vs. 33.9%, 
p = 0.05) (Table 3).

In Table 4, we split the file into the group of physically active 
and inactive adolescents. Breakfast omission was significantly 
more frequent in adolescents with no sports activities (68.0% 
vs. 52.2%, p = 0.01). Also daily consumption of vegetables was 

Variablesa

Normal weight  
(n = 403)

Overweight/obesity  
(n = 91) p-value

n (%) n (%)

Breakfast
Regular 172 (43.99) 31 (35.23)

0.133
Omitted 219 (56.01) 57 (64.77)

School lunch
Regular 121 (30.95) 23 (26.44)

0.407
Omitted 270 (69.05) 64 (73.56)

Dairy
Daily 182 (48.15) 45 (52.94)

0.725Weekly 141 (37.30) 29 (34.12)
Occasionally/never 55 (14.55) 11 (12.94)

Fruits
Daily 197 (59.34) 30 (46.88)

0.148Weekly 102 (30.72) 24 (37.50)
Occasionally/never 33 (9.94) 10 (15.62)

Vegetables
Daily 159 (48.62) 21 (32.31)

0.016Weekly 122 (37.31) 27 (41.54)
Occasionally/never 46 (14.07) 17 (26.15)

Wholegrain
Daily 109 (33.54) 27 (42.19)

0.238Weekly 119 (36.61) 24 (37.50)
Occasionally/never 97 (29.85) 13 (20.31)

Fast food
Daily 36 (10.71) 4 (6.35)

0.128Weekly 143 (42.56) 21 (33.33)
Occasionally/never 157 (46.73) 38 (60.32)

Sweets
Daily 164 (49.55) 19 (32.20)

0.003Weekly 113 (34.14) 20 (33.90)
Occasionally/never 54 (16.31) 20 (33.90)

Sweetened beverages
Daily 91 (27.16) 16 (25.00)

0.852Weekly 110 (32.84) 20 (31.25)
Occasionally/never 134 (40.00) 28 (43.75)

Watching TV
< 3 hrs/day 358 (92.03) 79 (88.76)

0.321
≥ 3 hrs/day 31 (7.97) 10 (11.24)

Using PC
< 3 hrs/day 155 (39.74) 37 (41.57)

0.751
≥ 3 hrs/day 235 (60.26) 52 (58.43)

Physical education 
attendance

Yes 312 (79.80) 61 (68.54)
0.021

Avoidance 79 (20.20) 28 (31.46)

Sport activities
Yes 258 (66.15) 48 (55.17)

0.053
No 132 (33.85) 39 (44.83)

Table 3. Eating behaviours and lifestyle factors of the study sample in relation to BMI category

aThere were missing data in some variable categories.
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Variablesa

Regular sports activities  
(n = 318)

No sports activities  
(n = 186) p-value

n (%) n (%)

Breakfast
Regular 150 (47.77) 58 (32.04)

0.001
Omitted 164 (52.23) 123 (67.96)

School lunch
Regular 97 (31.29) 52 (28.57)

0.526
Omitted 213 (68.71) 130 (71.43)

Dairy
Daily 157 (51.82) 76 (43.43)

0.208Weekly 105 (34.65) 72 (41.14)
Occasionally/never 41 (13.53) 27 (15.43)

Fruits
Daily 162 (61.36) 73 (49.66)

0.070Weekly 77 (29.17) 55 (37.41)
Occasionally/never 25 (9.47) 19 (12.93)

Vegetables
Daily 136 (51.91) 51 (35.17)

< 0.001Weekly 97 (37.02) 59 (40.69)
Occasionally/never 29 (11.07) 35 (24.14)

Wholegrain
Daily 95 (36.40) 45 (31.03)

0.090Weekly 101 (38.70) 49 (33.79)
Occasionally/never 65 (24.90) 51 (35.17)

Fast food
Daily 22 (8.43) 17 (10.83)

0.677Weekly 105 (40.23) 64 (40.76)
Occasionally/never 134 (51.34) 76 (48.41)

Sweets
Daily 108 (42.19) 83 (55.33)

0.009Weekly 90 (35.16) 49 (32.67)
Occasionally/never 58 (22.66) 18 (12.00)

Sweetened beverages
Daily 64 (23.97) 47 (31.54)

0.113Weekly 86 (32.21) 51 (34.23)
Occasionally/never 117 (43.82) 51 (34.23)

Watching TV
< 3 hrs/day 285 (91.05) 169 (90.86)

0.942
≥ 3 hrs/day 28 (8.95) 17 (9.14)

Using PC
< 3 hrs/day 137 (43.77) 62 (33.51)

0.024
≥ 3 hrs/day 176 (56.23) 123 (66.49)

Physical education  
attendance

Yes 266 (83.65) 127 (68.65)
< 0.001

Avoidance 52 (16.35) 58 (31.35)

Table 4. Eating behaviours and lifestyle factors of the study sample in relation to physical activity

aThere were missing data in some variable categories.

significantly lower in this group (35.2% vs. 51.9%, p < 0.001), 
and they were consuming sweets in a higher percentage compared 
to adolescents who reported being physically active (55.3% vs. 
42.2%, p < 0.01). From lifestyle factors, a significantly higher 
percentage of physically inactive adolescents spent more than 3 
hours a day using PC (66.5% vs. 56.2%, p < 0.05) compared to 
students with regular sports activities. The avoidance of PE was 
also significantly higher in adolescents with no sports activities 
(31.4% vs. 16.4%, p < 0.001).

In multivariable regression analysis, we have found associa-
tions of negative lifestyle factors and presence of overweight and 
obesity in the study sample. Students who skipped breakfast on 
daily basis and had inadequate consumption of vegetables had a 

higher chance to be overweight and obese (breakfast omission – 
AOR = 2.25, 95% CI: 1.04–4.77; and inadequate consumption of 
vegetables – AOR = 3.24, 95% CI: 1.17–8.99). On the other hand, 
there was inverse significant association with low consumption of 
wholegrain food (AOR = 0.35; 95% CI: 0.14–0.84), which means 
that students with lower consumption of wholegrain food had also 
lower chance to be overweight/obese. Also, there was inverse 
association of frequent consumption of sweets with presence 
of overweight and obesity (AOR = 0.30, 95% CI: 0.28–0.69) in 
terms of lower chance of overweight/obesity in students who ate 
sweets on daily basis. A lack of physical activities was positively 
associated with the presence of overweight and obesity (AOR = 
1.98, 95% CI: 1.10–4.07) (Table 5).
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Independent variables AOR 95% CI
Breakfast omission 2.25 1.04–4.77*
School lunch omission 0.78 0.37–1.64
Inadequate consumption of dairy 0.45 0.14–1.43
Inadequate consumption of fruits 0.76 0.22–2.65
Inadequate consumption of vegetables 3.24 1.17–8.99*
Inadequate consumption of wholegrain food 0.35 0.14–0.84*
Frequent consumption of fast food 0.61 0.30–1.23
Frequent consumption of sweets 0.30 0.28–0.69*
Frequent consumption of sweetened beverages 0.82 0.40–1.70
Watching TV ≥ 3 hrs/day 1.60 0.45–5.68
PC usage ≥ 3 hrs/day 0.68 0.32–1.45
Avoidance of physical education 1.45 0.65–3.19
Lack of sport activities 1.98 1.10–4.07*

Table 5. Association of selected negative lifestyle variables with overweight and obesity in the study samplea (N = 524)

aMultivariable logistic regression analysis; AOR – adjusted odds ratio; CI – confidence interval; *p < 0.05. Data were adjusted for age and sex. The dependent variable is 
overweight/obesity according to BMI. The reference category is normal weight.

DISCUSSION

The presented study showed the existence of an unhealthy 
lifestyle in secondary school students and the relationship among 
different BMI categories, sex, and sedentary behaviour.

Skipping breakfast is common among adolescents (58% in our 
study). Avoiding of school lunch in canteen was prevalent (70%). 
According to the Health Behaviour in School-aged Children 
(HBSC) study (4), eating breakfast is more common among boys 
and differs across countries. There was no notable difference be-
tween boys and girls in our sample. Regularity in breakfast eating is 
considered an important part of children’s lifestyle and is positively 
associated with improved cognitive functions, concentration, and 
performance during school time (14). Encouraging consistent 
meals can prevent snacking and improve nutrient intake (4). An 
avoidance of lunch at the school canteen is linked to negative eating 
habits as well. The school canteen is an educational facility, which 
role is to provide adequate nutrition during the school day (15). 
Consumption of fruit and vegetables during childhood is associ-
ated with many positive health outcomes, such as a lower risk of 
non-communicable diseases (NCDs) in adulthood. The daily dose 
of fruits and vegetables according to the WHO is 400 g per day, 
but adolescents usually eat inadequate amounts (4). In our sample, 
the daily consumption of fruits, vegetables and wholegrain food 
did not or slightly reach 50%. Sweets and sweetened beverages 
should be limited to special occasions. A greater intake of sugar-
sweetened beverages was associated with a higher prevalence of 
obesity, type 2 diabetes, cardiovascular diseases (CVD), and total 
mortality with graded effects according to dose (16, 17). Soft drink 
consumption is often higher in adolescents than in other age groups 
(4). The important factor causing frequent soft drink consumption 
is their constant availability at home, at school, and basically at 
every place, which adolescents tend to visit (18). Our results show 
that daily consumption of soft drinks is significantly higher in boys 
compared to girls. On the other hand, girls had a slightly higher 
consumption of sweets compared to boys. 

In this age group, sedentary activities usually exceed physi-
cal activities. Daily physical activity contributes to mental and 
physical well-being, improves adaptability to the mental load at 
school, and copes with stressful situations (19). Most sedentary 
activities during free time involve screen-based activities. In 
our study, almost 60% of students spent more than 3 hours a 
day using a PC. Digital media use increased markedly during 
the last decade. Children and adolescents spent hours being 
online, texting, and gaming on electronic devices (20, 21). 
Interest in watching TV has decreased, only 9% of students 
spent more than 3 hours a day watching TV in our sample. 
Studies had shown that adolescents spent today less time on 
print media, TV and movies compared with adolescents in 
previous decades (22).

Attendance at PE was at the level of 78% and around 63% of 
students were doing some kind of sport on regular basis. Similar 
results were found in a study where the number of physically ac-
tive students did not exceed 60% (23). Significantly more boys 
were doing sports compared to girls.

In many studies (6, 24, 25) overweight and obesity were 
strongly linked with negative lifestyle factors and unhealthy eat-
ing habits. Following these studies, we confirmed some patterns 
of unhealthy lifestyles in obese and overweight students. There 
was a significantly lower consumption of vegetables and a higher 
frequency of avoidance of PE and sports activities compared to 
students with normal weight. There was a significantly lower 
consumption of sweets compared to students with normal weight, 
which is in line with studies where liking sweets was inversely 
associated with obesity level. These studies often showed no 
association between increased BMI and junk food consumption 
(24, 25). Sweets were usually preferred by lean subjects, obese 
individuals tended to prefer fat-and-salt liking. In the study of 
Borraccino et al. (6), they found higher consumption of unhealthy 
food in the group of normal-weight students with the explanation 
that parents of overweight adolescents control their food intake 
more strictly. 
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After splitting the file into groups of physically active and inac-
tive adolescents we investigated a significantly higher omission 
of breakfast, lower consumption of vegetables and whole grains, 
and higher consumption of sweets in the group of students with 
a lack of physical activities. Also, students from the inactive 
group spent more time using PC and had higher avoidance at PE. 
Children and adolescents with a low level of physical activity are 
often associated with longer time spent with digital media and a 
higher risk of obesity. Data from a previous YRBS study among 
US adolescents showed a 25% increased risk of being overweight 
in less active students compared to students who were physically 
active (26). More than 30% of students who do not engage in 
regular physical activities are used to avoiding PE, which is con-
sistent with the previous study findings, that adolescents with the 
predominance of sedentary activities do not compensate for their 
sedentary lifestyle with an increased interest in physical activities 
(27). Schools should provide possibilities to reduce sedentary 
activities besides PE, such as special equipment or rooms for 
sports activities during school breaks. Regular physical activity 
in adolescents is associated not only with better eating habits but 
also with physical and mental well-being and a lower presence 
of risk behaviour (28). 

According to the multivariable regression analysis, we found 
a significant association between overweight and obesity and 
breakfast omission, irregular vegetable consumption and a lack 
of physical activities. On the other hand, inadequate consump-
tion of wholegrain foods and higher consumption of sweets 
were inversely associated with overweight and obese students 
compared to non-obese ones, which means that overweight/
obese students in our sample used to eat more wholegrain foods 
and avoid sweets. These findings are comparable with our re-
sults mentioned above. Preference of healthier types of food in 
overweight/obese individuals is frequently seen in studies that 
are aimed at the evaluation of nutritional habits and it may be 
the result of food intake control or under/over estimation while 
answering the questionnaire (6, 24, 25).

The strength of our study is in the fact, that it is a comprehen-
sive study, based on the combination of two validated studies 
within the framework of the international YABS project. Parents 
are directly involved in research, posing challenges for analysis 
and future prevention and intervention. 

This study does, however, have some limitations. The first 
limitation of this research is its the cross-sectional hypothesis-
generating approach, which simultaneously analyses participantsʼ 
exposure and results, making it difficult to infer a causal associa-
tion. The sample primarily includes young people who are en-
rolled in secondary schools in the city of Bratislava, which is the 
second limitation. The fact that this is only a questionnaire survey 
and that the information on height and weight is self-reported is 
the third limitation. However, studies have demonstrated that 
self-reported weight and height can be utilized as a straightfor-
ward technique for measuring BMI in epidemiological research. 
Self-report bias can be important in predicting overweight and 
obesity at the individual level (29, 30). The fourth limitation is 
related to the missing data. Missing data occurred because of no 
response. There were no significant differences between the oc-
currence of missing data in the exposed and control groups, and 
we considered them to be randomly missing and did not affect 
the reported associations. 

CONCLUSIONS

In the sample of secondary school students, we investigated 
several negative lifestyle factors and the relatively high prevalence 
of overweight and obesity. There were not many considerable 
associations between the presence of overweight and obesity 
and inadequate eating habits, overweight and obese students 
used to skip breakfast more often, they had lower consumption 
of vegetables, but also lower consumption of sweets compared 
to students with normal weight. However, avoidance of sport 
activities were predominant in the group with a higher BMI. Lack 
of physical activities was related to the preference for unhealthy 
eating patterns (breakfast omission, lower vegetables and higher 
sweets consumption) and excessive time spent with screen-based 
activities. Understanding children’s dietary choices is crucial for 
protecting and promoting their health, but the major focus should 
be on eliminating sedentary behaviour and promoting active living 
in the home and school settings. These findings underscore the im-
portance of promoting healthy eating habits, physical activity, and 
reducing sedentary behaviour among adolescents. As it serves as 
a model for the development of healthy lifestyles, further research 
is required to determine how school and home environments can 
affect young peopleʼs behavioural characteristics.
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