
771

O R I G I N A L  P A P E R

Nofer Institute of Occupational Medicine, Łódź, Poland

International Journal of Occupational Medicine and Environmental Health 2018;31(6):771 – 782
https://doi.org/10.13075/ijomeh.1896.01170

ASSOCIATION OF SPORTS AND PHYSICAL ACTIVITY
WITH OBESITY AMONG TEENAGERS IN POLAND
BOŻENA GLINKOWSKA1 and WOJCIECH M. GLINKOWSKI2,3

1 Medical University of Warsaw, Warszawa, Poland
Department of Sports and Physical Education
2 Polish Telemedicine and eHealth Society, Warszawa, Poland
3 Medical University of Warsaw, Warszawa, Poland
Center of Excellence “TeleOrto” for Telediagnostics and Treatment of Injuries and Disorders of the Locomotor System

Abstract
Objectives: The purpose of the study was to assess the relationship between the body mass index and sports and physi-
cal activities in an unbiased, simple, random sample of teenagers from mid-northeastern Poland. Material and Methods: 
Children and adolescents aged 10–19 years old were surveyed. The Internet-based survey was conducted to collect infor-
mation on physical activity, leisure time, studying hours, weight, and height. Results: Obesity was found to be low in the 
study population. The overall prevalence of overweight was not higher than 8%. Only 0.6% of participants were under-
weight. Overall, 68% of them confirmed participating in sports. Boys were frequently more active than girls (> 70% boys 
and > 60% girls). Participants mostly played soccer, volleyball, handball, or basketball (30.5%); 7% of them practiced 
martial arts and 16.5% of them participated in swimming. Sports activity significantly influenced body mass index. Obesity 
was not related to the lack of participation for physical activity in girls but a significant relationship was observed in boys 
(p < 0.02). The risk of obesity or overweight for inactive teenagers increased 2-fold (p < 0.01). Conclusions: We report the 
overall participation of teenagers from 2 cities in mid-northeastern Poland in sports and physical activities and demonstrate 
that the lack of statistically significant differences in the body mass index and obesity and overweight is prevalent among 
boys and girls. Obesity was significantly related to less physical activity in boys, and the likelihood of obesity or overweight 
increased in inactive teenagers. Thus, we suggest that the importance of overweight and obesity prevention programs 
should be emphasized. Int J Occup Med Environ Health 2018;31(6):771 – 782
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INTRODUCTION
Obesity and overweight among children and adolescents 
have become important and alarming public health prob-
lems globally. The common health problems related to 
obesity include type 2 diabetes mellitus (T2DM), hyper-
tension, cardiovascular disease (CVD), arterial stiffening, 
dyslipidemia, liver dysfunction, respiratory and musculo-

skeletal disorders, sub-fertility, renal failure, psychosocial 
problems, and certain types of oncological disorders [1–5]. 
Bouziotas et al. [6] studied the association between CVD 
risk factors (levels of high-density lipoprotein cholester-
ol, low-density lipoprotein cholesterol, triglycerides, the 
high-density lipoprotein-to-total cholesterol ratio, and 
systolic and diastolic blood pressure) and lifestyle param-
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old in selected cities of Mazovian Voivodeship in mid-
northeastern Poland.

Study participants
A total of 1364 participants were recruited from 10 ran-
domly selected schools in Warszawa, the capital city of Po-
land (with approximately 1.7 million inhabitants), and ad-
ditional 380 participants were recruited from 3 schools in 
Ciechanów (with approximately 46 000 inhabitants). The 
main differences between these cities arise from physical 
and population sizes, access to sports and recreational fa-
cilities, and transportation systems.
The study was performed using an internet-based sur-
vey [20]. The study protocol adhered to the ethical standards 
of the Helsinki Declaration, and the Institutional Review 
Board (IRB) of the Medical University of Warsaw approved 
the study (No. KB 158/2009, issued August 25, 2009). Ques-
tionnaire links and consent forms were posted to the partic-
ipating schools 2 weeks prior to data collection. The heads 
of the schools were contacted individually and were advised 
on the distribution of the questionnaires to parents and how 
to obtain consents. Class teachers contacted the parents or 
guardians of children and explained the procedure; the 
signed informed consent forms had been returned to the 
teachers before the children participated in the survey. The 
survey was unlocked for respondents only 2 weeks after the 
announcement at each school. Data was automatically col-
lected by the survey system.

Study questionnaire and variables
The survey originally developed and validated by Koroves-
sis et al. [21] for assessing physical activity, carrying of back-
packs, and axial skeletal pain in schoolchildren and adoles-
cents was translated into Polish and set up for safe distri-
bution (guarded by a password) via the internet [20]. The 
survey, despite its main target, was adapted to assess physi-
cal activity and the body mass index (BMI) relationships. 
The survey consisted of 43 Likert-type rating scale items. 

eters (physical activity and overweight) among teenagers. 
Amongst children and adolescents, obesity-related com-
plications may result in a decline in life expectancy and 
deteriorated quality of life [7–9].
Physical activity and fitness play an important role in pre-
venting overweight and obesity among children and adoles-
cents [10,11]. Reiner et al. [12] reported that physical activ-
ity had a long-term positive influence on weight gain, obesi-
ty, CVD, type 2 diabetes mellitus, Alzheimer’s disease, and 
dementia. Cross-sectional and longitudinal studies on the 
relationships between physical activity, physical fitness, and 
overweight in early life reveal that approximately 25% of 
the adolescent population in several countries may be over-
weight or obese [13–18]. As few as 4 additional school-based 
physical education lessons per week may considerably im-
prove the body composition of children aged 8–13 years old, 
reducing the prevalence of overweight and obesity among 
primary schoolchildren [19]. The impact of physical activity 
on the body mass index (BMI)/obese/overweight status is 
anticipated. Various factors may cause physical activity to 
differently influence BMI, including availability of daily at-
tractions in the area of residence or obligatory or leisure 
activities. The authors considered it important to investi-
gate this effect in a sample of Polish children/adolescents, 
especially because this association may vary among coun-
tries. The authors also wished to assess the physical activity 
and BMI levels in a young Polish population.
The aim of this study was to assess the relationship be-
tween BMI and sports and physical activities in an unbi-
ased, random sample of teenagers residing in mid-north-
eastern Poland. We also evaluated the gross differences 
between residents of 2 cities, Warszawa and Ciechanów.

MATERIAL AND METHODS
Study design
We conducted a school-based cross-sectional study to 
determine the sports and physical activity level and nutri-
tional status of children and adolescents aged 10–19 years 
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participants completed the questionnaire by themselves, 
without the help of their peers or parents in the computer 
classroom. The individual response was assured by the 
teacher who did not interfere in the survey, but was pres-
ent in the classroom. Weight and height data was available 
from the school nurses who had recently performed the 
annual obligatory examinations.
Representative items included in the questionnaire were 
as follows: “How many hours do you watch TV during the 
day?;” “How many hours a day do you spend at the com-
puter/game console (learning/playing games)?;” “How 
many hours of the day do you spend studying, reading 
books/magazines, etc.?;” “How many hours of the day do 
you spend at school (including extracurricular activities, 
such as language learning, tutoring, etc.)?;” “How many 
hours a week do you take part in physical exercises? (any 
form of physical activity, including corrective gymnastics 
and rehabilitation);” “For how many years have you prac-
ticed your physical/sports activity?;” “How many times 
a week do you have sports training?,” etc.
The body mass index was calculated as the ratio of weight 
in kilograms and the square of height in meters. Age- and 
sex-specific point estimates of the prevalence of overweight 
(including obesity) and obesity were calculated together 
with the 95% confidence interval (CI) of the estimates ac-
cording to the International Obesity Task Force definition 
and the World Health Organization (WHO) [23]. Cut-off 
values for BMI-for-age (5–19 years old) were interpreted 
according to the WHO: overweight: > +1 standard devia-
tion (SD) (equivalent to BMI 25 kg/m2 at 19 years old); 
obesity: > +2 SD (equivalent to BMI 30 kg/m2 at 19 years 
old); thinness: < –2 SD (<18.49 kg/m2 at 19 years old) 
[24,25].

Statistical analysis
All statistical analyses were performed using SAS 9.3 
(SAS Institute Inc., Cary, NC, USA). The body mass in-
dex z-scores were calculated as the measures of relative 

The questionnaire included questions on duration spent on 
physical activity; leisure time activities; study hours; watch-
ing television; computer use; backpack/bag carrying; back 
pain; mood; posture; smoking habits; and personal ques-
tions about weight, height, age, school, and class.
The primary intention was to use the original survey trans-
lated into Polish. The survey was translated by a transla-
tion team, using extensive methodology, which consisted 
of several steps [22]. English items were translated into 
Polish by 2 native Polish-speaking, independent profes-
sional translators. The translators were instructed to use 
simple language, avoid any abbreviations, and to capture 
the meaning of the item. An independent, native Polish-
speaking translator reconciled the 2 forward translations 
to create a single optimal version. The reconciled version 
was back-translated by a single native English-speaking 
translator, blinded to the English source version. The 
back-translation was then reviewed and compared to 
the source document, discrepancies were identified, and 
a clarified version was harmonized. The translated items 
and preceding translation steps were reviewed by medi-
cal and linguistic professionals. The pre-final version was 
then reviewed again. Finally, the translation coordinator, 
a native Polish-language speaker, approved the final trans-
lation by reviewing the translation histories of all items 
and refining each item. The final version was formatted, 
typeset, and proofread. The local educational authorities 
reviewed the final survey and insisted that some chang-
es pertaining to pain behavior and menarche, neither of 
which were analyzed in this study, and thus did not affect 
this study’s primary goals, be made. Once these modifica-
tions were made, the survey items were approved. 
The survey system allowed the researchers to send a link 
to the participants, enabling them to upload or enter the 
survey items through a web browser. Logging in to the 
survey required a password that was only made available 
to students when they were at their schools. All sensitive 
personal information was excluded from the survey. The 
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A higher proportion of extremely obese participants was 
observed in Warszawa. A significantly higher proportion 
of overweight participants was observed in Ciechanów, 
particularly among girls (Chi2 (3) = 9.2; p = 0.027) (when 
obese subjects were not included). The mean BMI per-
centile of boys (51.2) was significantly higher than that 
of girls (43.9) (p < 0.0001). The mean BMI percentile 
was 46.5 for youth from Warszawa and 50.7 for youth  
from Ciechanów (Chi2 = 5.85; p = 0.0156).
The median BMI z-score in boys from Warszawa and 
Ciechanów was 0.027 and 0.25, respectively. The me-

weight, adjusted for the child’s age and sex. For each 
child, BMI z-scores and percentiles were calculated, using 
the 2000 version of the US Centers for Disease Control 
and Prevention (CDC) Growth Charts [26]. The analyses 
were performed for all participants, classified according 
to sex, athlete status, and city. The Kruskal-Wallis test, 
Fisher’s exact test, Mann-Whitney U test, and Chi2 test 
were used where appropriate, and descriptive statistics 
were prepared. The Kruskal-Wallis test was used for test-
ing whether the mean ranks were the same for the data 
in all the participant groups. The Mann-Whitney U test 
was applied to test whether the observations from both 
groups were independent of each other and whether the 
probability of an observation from the population of boys 
and girls from one city exceeded that from the second city. 
Fisher’s exact test was used for nominal variables, to de-
termine whether the proportions of variables in Warszawa 
and Ciechanów were different. A p-value of < 0.05 was 
considered significant.

RESULTS
A total of 1744 children and adolescents, aged 10–19 years 
old, were surveyed; the sample included 907 (52%) girls 
and 837 (48%) boys. The participants from Ciechanów 
were considerably younger than those from Warszawa 
(median: 13.55 vs. 14.35 years, Kruskal-Wallis test = 30.33; 
p < 0.0001).
Among 907 girls participating in the study, 687 (75.7%) 
were from Warszawa and 220 (24.3%) were from 
Ciechanów. Among 837 boys, 677 (80.9%) were from 
Warszawa and 160 (19.1%) were from Ciechanów. The 
height, weight, and the BMI values of all participants are 
presented in the Table 1.
The data was not normally distributed. The prevalence 
of thinness, normal weight, overweight, and obesity are 
presented in the Table 2. Thin, normal, and obese partici-
pants did not differ significantly between Warszawa and 
Ciechanów (Fisher’s exact test = 0.0217; p = 0.2892). 

Table 1. Characteristics of Warszawa and Ciechanów 
respondents of the modified questionnaire  
for the assessment of back pain in children and adolescents  
(Dec 13, 2011–May 11, 2013)

Variable Me Min. Max

Weight
Warszawa

girls 49.0 25.0 120.0
boys 60.0 25.0 122.0

Ciechanów
girls 50.0 24.0 92.0
boys 56.0 25.0 121.0

Height
Warszawa

girls 162.0 132.0 190.0
boys 172.0 127.0 200.0

Ciechanów
girls 160.0 124.0 185.0
boys 168.0 137.0 190.0

BMI
Warszawa

girls 18.9 11.4 45.2
boys 20.3 8.5 44.8

Ciechanów
girls 19.1 13.0 35.0
boys 20.2 11.7 39.0

Me – median; min. – minimal value; max – maximal value.
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(N = 1187) declared that they were active in sports (equal 
in both cities: Warszawa – 69% and Ciechanów – 66%). 
Boys in both cities were more involved in sports activities 
than the girls: Warszawa, 72.8% (N = 493) boys vs. 64.6% 
(N = 444) girls participated in sports; Ciechanów, 73.8% 
(N = 118) boys vs. 60% (N = 132) girls engaged in sports. 
Overall, 30.5% of participants played soccer, volleyball, 
handball, or basketball; 7% of them participated in mar-

dian scores for girls were –0.11 in Warszawa and –0.16 in 
Ciechanów. The differences were not statistically signifi-
cant (Chi2 (2) = 1.21; p = 0.545). The Figure 1 illustrates 
cross-sectional differences of the median z-scores of the 
study cohort.
Participants from Warszawa spent more time at school and 
less time playing computer games or watching television 
than participants from Ciechanów (Table 3). Moreover, 
they devoted more time to physical activity, according 
to self-reported data. Overall, 68% of the participants 

Table 2. The prevalence of variables for Warszawa and Ciechanów respondents of the modified questionnaire for the assessment  
of back pain in children and adolescents (Dec 13, 2011–May 11, 2013)

Respondents
Weight range

[n (%)]
thinness normal overweight obesity total

Girls
Warszawa 292 (42.50) 365 (53.13) 19 (2.77) 11 (1.60) 687
Ciechanów 94 (42.73) 101 (45.91) 24 (10.91) 1 (0.45) 220

Boys
Warszawa 207 (30.58) 395 (58.35) 53 (7.83) 22 (3.25) 677
Ciechanów 50 (31.25) 96 (60.00) 10 (6.25) 4 (2.50) 160

10 11 12 13 14 15 16 17 18

Age [years]

0.50

–0.50

–0.25

0

0.25

–0.75

Z-
sc

or
e 

(M
e)

boys
girls

Fig. 1. The median body mass index z-scores of the study  
cohort (adolescent growth spurts typically influence  
the body mass index z-scores for both sexes, for girls  
at the age of 11–12 years old and 14–15 years, and for boys  
at the age of 13–14 years old and 16–18 years old)

Table 3. The daily schedules of respondents of the modified 
questionnaire for the assessment of back pain in children  
and adolescents (Dec 13, 2011–May 11, 2013)*

Activity Time
Watching TV, computer and reading [h]

Warszawa 6.30
Ciechanów 6.50

School [h]
Warszawa 7.40
Ciechanów 7.06

Physical exercises [h/week]
Warszawa 4.20
Ciechanów 3.70

* Including: time spent watching television, using the computer, and  
reading on a daily basis (Mann-Whitney U test Z = 2.9; p = 0.0034); 
school hours daily (Mann-Whitney U test Z = –5.4; p < 0.0001); 
weekly physical activity hours (Mann-Whitney U test Z = –4.2; 
p < 0.0001)
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for those not engaging in sport; for boys these values were 
20.4 kg/m2 and 21.1 kg/m2, respectively). These values 
for boys and girls fall within a normal, healthy BMI cat-
egory, which may make the observed differences clini-
cally nonsignificant. There was no significant relationship 
between involvement in sports activities and obesity and 
their lack among girls, but a significant relationship was 
observed for boys, although only in the Warszawa group 
(Chi2 (3) = 10.95; p = 0.012). The chance of being obese 
or overweight in boys who self-reported lack of participa-
tion in physical or sports activities was twice that of active 
boys (odds ratio = 2; 95% CI: 1.3–3.3; p = 0.0013). The 
sample size from Ciechanów was too small to allow a valid 
assessment. However, among boys, obesity was significant-
ly associated with a lack of engagement in sports activities 
(Chi2 (3) = 11.4; p = 0.0099).

DISCUSSION
In this study, we assessed the relationship between BMI 
and sports and physical activities in an unbiased, simple 
random sample of teenagers residing in mid-northeastern 
Poland. We observed no significant differences in BMI 
values and obesity and overweight prevalence among boys 
and girls from Warszawa and Ciechanów. The incidences 
of overweight and obesity were less alarming than expect-
ed in the studied regions and were also lower than those 
reported in other countries. Obesity was significantly re-
lated to sports activities in boys (p < 0.02) but not in girls, 
and the overall risk of obesity or overweight in inactive 
teenagers increased 2-fold (p < 0.01).
An increased prevalence of overweight and obesity in 
children is associated with high mortality rates related 
to coronary heart disease (CHD) in adulthood [12]. 
Moreover, Soares Ferreira et al. [27], in a study in Por-
tugal, reported that a high prevalence of overweight 
and central adiposity was associated with low physical 
activity and fitness levels. The prevalence of overweight 
and obesity was 23.5% and 5.4%, respectively, in boys, 

tial arts training; 16.5% of them engaged in swimming; 
and 46% of them did not specify the sports discipline in 
which they were involved. The disciplines were deter-
mined based on the participants’ description, assum-
ing the principal discipline to be the first one described 
(tennis, dancing, horse riding, athletics, fitness training, 
and others). Participants from Ciechanów played soccer, 
volleyball, handball, or basketball more commonly than 
their peers from Warszawa (36% vs. 29.2%), but selected 
swimming less frequently (11.6% vs. 17.93%). These dif-
ferences were statistically significant (p = 0.0018).
The frequency of training sessions per week is presented 
in the Table 4. Most participants underwent short training 
sessions. In the participants from Warszawa, involvement 
in sports activities was significantly associated with BMI. 
The mean BMI was 20.3 kg/m2 for boys engaging in sports 
compared to a mean of 21.5 kg/m2 for those not engag-
ing in sports (Kruskal-Wallis test = 9.06; p = 0.0026). 
For girls, the corresponding values were 19.1 kg/m2 
and 19.7 kg/m2, respectively (Kruskal-Wallis test = 6.43; 
p = 0.0112). These differences were not statistically signif-
icant in participants from Ciechanów (mean BMI of girls 
engaging in sports was 19.8 kg/m2 compared to 19.4 kg/m2 

Table 4. Training sessions attended by respondents  
of the modified questionnaire for the assessment of back pain 
in children and adolescents (Dec 13, 2011–May 11, 2013)

Training 
sessions
[n/week]

Children and adolescents attending trainings 
[n (%)]

Warszawa Ciechanów

1 82 (11.7) 24 (9.8)
2 190 (27.1) 56 (22.8)
3 151 (21.5) 74 (30.0)
4 104 (14.8) 46 (18.7)
5 71 (10.1) 22 (8.9)
6 56 (8.0) 22 (8.9)
> 6 47 (6.7) 2 (0.8)
Total 701 (100) 246 (100)
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thereby, to help prevent obesity and its related diseases. 
Rauner et al. [33] also reported that overweight and obe-
sity were inversely related to physical activity. However, it 
remained unclear whether excessive body weight was the 
cause or the effect of low levels of exercise and fitness.
The strength of the association between sports/physical ac-
tivity and BMI may vary among countries. In the United 
States, Morrow et al. [34] observed that adolescents who 
failed to meet the national aerobic and muscle-strength-
ening exercise guidelines had higher odds of not achiev-
ing healthy physical fitness levels of aerobic capacity, BMI, 
muscle fitness, and the combination of all these. On the 
other hand, Vella et al. [35], in a large nationally repre-
sentative sample of Australian adolescents, observed no 
association between participation in organized sports and 
the likelihood of overweight or obesity. Pérez et al. [36] in-
vestigated differences in the association between physical 
activity and overweight among students living in 2 adjacent 
areas on either side of Mexico–US border. Adolescent 
boys who participated in sports teams were less likely to be 
at or above the 85th percentile of BMI for age and sex [36]. 
Ostojic et al. [37] pointed out a high prevalence of adipos-
ity among Serbian schoolchildren aged 6–14 years old, with 
a strong negative relationship between aerobic fitness and 
adiposity. Al-Nakeeb et al. [38] noted significant differenc-
es in the percentages of overweight/obesity and the levels 
of physical activity in adults in the United Kingdom and 
Saudi Arabia, with men being more physically active than 
women. These findings highlight the diverse lifestyles of 
young people living in different parts of the world. 
Moreover, in Brazil, Greguol et al. [39] detected sig-
nificant correlations (p > 0.05) between physical activ-
ity and the perception of body image and BMI. Wang 
et al. [40], who studied the association between physi-
cal activity, BMI level, and mental health among Chi-
nese adolescent cohorts (aged 11–13 years old), ob-
served that 58.1% performed insufficient physical activ-
ity: 18.4% were overweight and 16% were obese. Insuffi-

and 21.4% and 3.4%, respectively, in girls, during the 
ages of 12–17 years old. The prevalence of overweight and 
obesity in Portuguese children and adolescents was 8.3–
27.4% for boys and 13.4–35% for girls, based on the CDC 
criteria, and was 21.1–22.1% for boys and 19.7–31.3% 
for girls, based on the WHO criteria [28]. In Poland [23], 
the prevalence of obesity varied: 5.9–26% in males and 
6.1–21.3% in females, according to the CDC criteria, and 
4.4–22.9% for males and 3.8–8.2% for females, according 
to the WHO criteria.
Previously, it was reported that the median BMI z-scores 
were positive for men and for early childhood and de-
creased with age [23]. This tendency was also observed in 
this study for males aged ≥ 15 years old and among the 
population aged 10–19 years old. In addition, BMI z-scores 
decreased during the process of growth in both sex groups. 
The median BMI z-scores, calculated with the use of the 
Łódź reference, fluctuated between 0.05 and 0.2 over the 
studied age range. In this study, the body weights of the 
current study groups were compared with those of other 
Polish studies. Overall, the BMI z-scores of the children 
in this study population were lower than those reported in 
children from the central region of Poland [23,29].
Higher levels of self-reported physical activity lead to low-
er body weight or a more favorable distribution of body 
fat [30]. In 2013, Ortega et al. [13] confirmed that high lev-
els of physical activity during childhood and adolescence, 
particularly involvement in sports activities, decreased to-
tal and central adiposity later in life, and suggested that in-
creasing the rates of physical fitness in overweight children 
and adolescents may have many positive effects on health. 
The fitness and activity levels of the adolescent popula-
tion may be tested using the Adolescents and Surveillance 
System for the Obesity prevention – Fitness Test Battery 
(ASSO–FTB) [31], a tool developed within the Adoles-
cents and Surveillance System for the Obesity prevention 
project [32] to allow teachers and school-related workers 
to assess the physical fitness of adolescents over time, and 
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behavior and body composition was the most common 
outcome measure. Qualitative analyses of all the studies 
revealed a dose-response relationship between increased 
sedentary behavior and unfavorable health outcomes. 
Spending > 2 h/day watching television was associated 
with unfavorable body composition, decreased fitness lev-
els, lowered scores for self-esteem and pro-social behav-
ior, and decreased levels of academic achievement [46]. 
Data from this study showed that teenagers spent a con-
siderable amount of time (6.3–6.5 h/day) engaging in sed-
entary activities (watching television, engaging in comput-
er-related activities, and reading).
This study had some limitations. We adopted a survey in-
strument that was originally focused on physical activity 
and axial musculoskeletal problems for a cross-sectional 
evaluation of the associations of sports and physical ac-
tivity with BMI among teenagers in mid-northeastern 
Poland [21]. Although the set of questions met the crite-
ria of the study, the modified protocol was not originally 
designed to test nutritional status. The findings are based 
on self-reported data; hence, inaccuracies may exist. Sub-
jects declared their weight and height based on their best 
knowledge of recent measurements. Values used for cal-
culating BMI, and related measures were not measured 
by investigators using reliable stadiometry, and a medical 
scale was used in the study [23,47,48]. Finally, the partici-
pants responded to the survey alone at school, without 
parental supervision; this may have introduced various bi-
ases. In addition, the exactness and accuracy of the self-re-
ported number of hours and number of sessions of sports 
activities were not verified.
However, a strength of our study is that it provides an 
overview of the burden of childhood obesity among a rep-
resentative sample of children and adolescents aged 10–
19 years old in a region of Poland. These findings may be 
used as a benchmark for future comparisons by public 
health personnel and policymakers, using a simple and 
easy-to-use survey instrument. This may facilitate further 

cient physical activity was positively associated with anxi-
ety and depression, and obesity was positively associated 
with depression. Wong and Leatherdale [41], in a study of 
children attending secondary schools in Ontario, Canada, 
showed that boys with low activity-high sedentary life-
style were more likely to be overweight than those with 
high activity-low sedentary lifestyle. Girls, those with high 
activity-low sedentary lifestyle were less likely to be over-
weight, in contrast to those with a low activity-high sed-
entary or high activity-high sedentary lifestyle. In a study 
among rural South African adolescents aged 11–12 years 
old and 14–15 years old, Micklesfield et al. [42] found that 
socio-economic status at the maternal, household, and 
community level independently predicted the time spent 
on sedentary behaviors, and on moderate-vigorous week-
ly school- and club-based physical activities. In southeast-
ern Brazil, de Pinho et al. [43] reported that overweight 
was prevalent for 18.5% of adolescents; factors associated 
with weight excess included the lack of engaging in sports 
activities during leisure time.
Some countries have developed guidelines for preventa-
tive measures against obesity, including physical activ-
ity [34,44]. Policies to increase physical activity levels in 
schools have been implemented in many regions. Preven-
tion strategies should concentrate on stressing the im-
portance of physical activity early in life, to diminish the 
increased prevalence of adult CVD-related mortality [6]. 
However, the recommended physical activity model is not 
well delineated in the literature. Drake et al. [45] conclud-
ed that participation in team sports had the strongest and 
most consistent inverse association with weight status. The 
authors observed that an active commute to school may 
reduce the risk of obesity, but not necessarily that of being 
overweight.
Tremblay et al. [46] determined the relationship between 
sedentary behavior and health indicators in school-aged 
children and adolescents aged 5–17 years old. Watching 
television was the most common measure of sedentary 
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