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ABSTRACT
Introduction: Physical activity (PA) remains the most important modifiable risk factor in the prevention of 

chronic diseases that are major killers in the modern era. However, many young people today do not meet 
the recommended guidelines on  PA. Few studies were found on the levels of physical activity among ado-
lescents from transitional countries. Objective: To determine the levels of physical activity in a representative 
sample of healthy adolescents from Pančevo (Serbia), and the factors that determine these level. Methods: 
This cross-sectional study included 401 randomly selected adolescents (191 boys and 210 girls) from the city 
of Pančevo, Serbia. The long version of the International Physical Activity Questionnaire (IPAQ), validated for 
Serbia, was applied. PA was expressed as metabolic equivalent-minute per week (MET-min/week) and classi-
fied as low, moderate, or high. Results: The median PA for the whole sample was 2049.18 MET-min/week. The 
average PA score in boys was higher (2680 MET-min/week) than in girls (1479 MET-min/week). The prevalence 
of respondents with inadequate PA was 53.9%, and was higher in girls than in boys. Boys showed the higher 
values for intense and moderate PA, while the prevalent type of PA among girls was walking. Level of PA did 
not depend on the adolescent’s nutritional status. The most important predictors of PA among the participants 
were sex, father’s PA, and hours spent on sedentary activities like using a computer and watching television. 
Conclusion: Adolescents in Pančevo do not practice enough physical activity, especially girls. Better strategies 
are needed, to increase levels of PA, considering the main predictors in the adolescent population. Level of 
Evidence II;  Retrospective study.
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RESUMO
Introdução: A atividade física (AF) continua sendo o fator de risco modificável mais importante na pre-

venção de doenças crônicas, conhecidas como principais causadoras de morte na era moderna. No entanto, 
atualmente, muitos jovens não estão atendendo às diretrizes de AF. Poucos estudos sobre o nível de atividade 
física foram encontrados nas amostras de adolescentes dos países em transição. Objetivo: Determinar o nível de 
atividade física de uma amostra representativa de adolescentes saudáveis de Pančevo (Sérvia), assim como os 
fatores de condicionamento desse nível. Métodos: O estudo retrospectivo incluiu 401 adolescentes selecionados 
aleatoriamente (191 meninos e 210 meninas) da cidade de Pančevo, Sérvia. Aplicou-se a versão sérvia longa 
e validada do International Physical Activity Questionnaire (IPAQ). A AF foi expressa através do equivalente 
metabólico - minuto por semana (MET-min/semana) e classificada em baixa, moderada e alta. Resultados: A 
mediana da AF total para toda a amostra foi de 2049,18 MET-min/semana. O escore total médio de AF observado 
nos meninos foi maior (2680 MET-min/semana) do que nas meninas (1479 MET-min/semana). A prevalência 
de respondentes ativos não adequados foi de 53,9%, maior número de meninas do que meninos. O grupo de 
participantes do sexo masculino apresentou os maiores valores de escore intensivo e moderado de AF, enquanto 
o tipo de AF dominante entre as meninas foi a caminhada. O nível de AF não dependeu do estado nutricional 
dos adolescentes. Os preditores mais importantes da AF entre os participantes foram sexo, AF do pai e horas de 
atividades sedentárias, como por exemplo, usar o computador ou assistir televisão. Conclusão: Os adolescentes 
em Pančevo não praticavam atividade física o suficiente, especialmente, as meninas. É necessário desenvolver 
melhores estratégias para garantir o aumento da AF com atenção aos principais preditores na população de 
adolescentes. Nível de evidência II; Estudos retrospectivo.

Descritores: Atividade física; Adolescente; Epidemiologia.

RESUMEN
Introducción: La actividad física (AF) continúa siendo el factor de riesgo modificable más importante en la 

prevención de enfermedades crónicas, conocidas como principales causadoras de muerte en la era moderna. Sin 
embargo, actualmente, muchos jóvenes no están atendiendo las directrices de AF. Pocos estudios sobre el nivel de 
actividad física fueron encontrados en las muestras de adolescentes de los países en transición. Objetivo: Determinar 
el nivel de actividad física de una muestra representativa de adolescentes saludables de Pančevo (Serbia), así como los 
factores de condicionamiento de ese nivel. Métodos: El estudio retrospectivo incluyó a 401 adolescentes seleccionados 
aleatoriamente (191 niños y 210 niñas) de la ciudad de Pančevo, Serbia. Se aplicó la versión serbia larga y validada del 
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International Physical Activity Questionnaire (IPAQ). La AF fue expresada a través del equivalente metabólico-minuto 
por semana (MET-min /semana) y clasificada en baja, moderada y alta. Resultados: El promedio de AF total para toda 
la muestra fue de 2049,18 MET-min/semana. El puntaje total promedio de AF observado en los niños fue mayor (2680 
MET-min/semana) que en las niñas (1479 MET-min/semana). La prevalencia de respondientes activos no adecuados 
fue de 53,9%, mayor número de niñas que de niños. El grupo de participantes del sexo masculino presentó los mayores 
valores de puntaje intensivo y moderado de AF, mientras que el tipo de AF dominante entre las niñas fue la caminata. 
El nivel de AF no dependió del estado nutricional de los adolescentes. Los predictores más importantes de AF entre los 
participantes fueron sexo, AF del padre y horas de actividades sedentarias como, por ejemplo, usar la computadora o 
ver televisión. Conclusión: Los adolescentes en Pančevo no practicaban suficiente actividad física, especialmente las 
niñas. Es necesario desarrollar mejores estrategias para garantizar el aumento de la AF con atención a los principales 
predictores en la población de adolescentes. Nivel de evidencia II; Estudio retrospectivo.

Descriptores: Atividad física; Adolescente; Epidemiología.
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INTRODUCTION
Inadequate physical activity (PA), combined with an unhealthy diet, 

is a modifiable risk factor for many chronic diseases, including cardio-
vascular disease, type 2 diabetes, obesity, hypertension, some type of 
cancer and depression1-3. Physical activity has also therapeutic effects 
across several diseases and conditions. 

The health benefits of regular exercise and physical activity are in-
dependent of age, but it is especially important for young people. The 
level of PA among children and adolescents is an important premise for 
their present and future health promoting life style, that is emphasized 
in many studies4-7. Regular physical activity helps in the prevention and 
control of risk behaviors such as smoking, alcohol consumption and 
abuse of psychoactive substances, and it impacts on diet and prevents 
violence8. Together with sports, it promotes psychological well-being 
and reduce stress, anxiety, depression and loneliness.

However, a recent worldwide survey revealed that large proportions 
of young people across different European countries did not meet PA 
recommendations (60 minutes or more in moderate physical activity 
on five or more days a week, totalizing at least 300 minutes of physical 
activity per week) and spent a lot of time sedentary.According to data 
from five European countries9, only 4.6% of girls and 16.8% of boys com-
plied with the 60 min/day of moderate- to vigorous-intensity physical 
activity daily. Generally speaking, citizens of southern EU countries have 
lower levels of PA than northern and western countries10. Additionaly,  
PA level declines across the lifespan, particularly during adolescence11. 

In most transitional countries, significant deviations from recommen-
dations for healthy lifestyle was noted in childrens’ habits, knowledge 
and practice12-14. Furthermore, a change in diet and sedentary lifestyle 
has been reflected in an increase of the number of overweight  and 
obese children15. Measuring and assessing physical activity in childhood 
and the period of adolescence are important for the regulation of body 
weight, and they give important information on health potential as well. 

Our aim was to determine the level of physical activity of a representative 
sample of adolescents from Pančevo, as well as the factors conditioning this level. 

MATERIALS  AND METHODS
The data were derived from a cross-sectional study conducted in 

Pančevo (South Banat District, north east part of Serbia). According to 
the last official census from 2002, there were 6625 children (3366 boys 
and 3259 girls) in Pančevo city ( 84.702 inhabitants). A total of 401 sub-
jects (191 boys and 210 girls, 15–17 years of age) were selected using 
simple random sampling from five secondary schools located in the city 
of Pančevo, that represent more than 5% sample. The sample did not 
include pupils who lived in collective institutions. 

Upon the obtained permission of the Ministry of education and 
science Republic of Serbia, the headmasters of the schools were informed 
of the research. Parents and pupils were informed about the purpose of 
the study and the participants had the opportunity to end the physical 
activity monitoring at any time. If both the parents and the pupil agreed 
to take part in the research, they signed an informed consent. The authors 
also followed the World Medical Association’s Declaration of Helsinki. 

The distribution of the questionnaires and collection of the responses 
were at school. The first part of questionnaire contained questions provide 
information on socio-demographic data (age, gender of participant , place 
of living etc.). The long version of the Physical Activity Questionnaire 
(IPAQ) was applied16. The IPAQ is a self-administered questionnaire and 
originally developed for adults between 15-69 years, consists of 27 ques-
tions that cover assessing the four domains of PA (leisure time physical 
activity, domestic and gardening activities, work-related physical activity 
and transport-related physical activity).  To adapt the questionnaire to 
the young population, questions about PA at work were replaced by 
questions about PA at school. Furthermore, the items relating domestic 
and gardening PA were reduced to one question. All questions refer to 
the previous 7 days. The results of the IPAQ questionnaire were processed 
in accordance with the officially recommended “Guidelines for data pro-
cessing and analysis of the international physical activity questionnaire”16. 
PA was expressed a metabolic equivalent-minute per week (MET-min/
week). METmin/week score of specific activity is computed MET value 
of particular activity with time spent in particular activity. Total PA score 
was calculated, as well as separate scores for each of the 4 domains. The 
MET values PA levels were classified as low level (< 600MET-min/week), 
moderate level of activity (600-1500MET/-min/week) and adequate 
– high (>1500MET-min/week) and very high (>3000MET-min/week).

The questionnaire validity was first tested in other serbian adolescents 
(using the IPAQ procedure) and conspicuous correlations between PA 
reported in the questionnaire and pedometer measured PA were found 17.

Anthropometric parameters were collected in all participants. Body 
weight (kg) was measured to the nearest 0.01 kg using a balance scale. 
Height (m) was measured using a stadiometer to the nearest 0.01 m18. Body 
mass index (BMI) was calculated using the formula weight/height2 (kg/m2). 

Standard descriptive statistical methods were used for data analysis. 
The result osbtained are presented in tables and figures. Data were analy-
zed using SPSS package version 15 with significance level set at p<0.05.

RESULTS
Of the 407 adolescents, after excluding 6 pupils not willing to parti-

cipate, 401 gave initial consent  (response rate 98.5%) and majority were 
female (52.4%). Mean age of participants was 16.5 (SD ± 1. 9 years) for 
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boys and 16.7 (SD ± 1.7 years) for girls. There was no statistically significant 
difference in boys’ age compared to girls (p=0.661) Table 1.

The median of total PA for the whole sample was 2049.2 MET-min/
week (Table 2). The average total PA score (Figure 1) observed in boys 
( 2680.6 MET-min/week) was significantly higher than in girls -1478.9 
MET-min/week (t=6.319, p < 0.0001). 

This study found that prevalence of non adequate active respondents 
was 53.9%, and prevalence of active was 79.8% (Table 2). Adequate PA 
level was found in 46.1% of participants. Among 81 inactive adolescents, 
55 was girls and 26- boys.

The types of PA among adolescents in the study was different regar-
ding sex. The male participants showed the higher values of intensive 
and moderate PA score compared to female and dominant type of PA 
among girls was walking (Table 3). 

Examined adolescents  were physically very active at leisure-time 
domain and in the domestic and garden domain as opposed to trans-
portation (Table 4). The boys and girls in the study differed statistically 
by all domains of PA, except transport. 

In the regression model with PA as dependent variable, we used 
independent variables from the study those are in previous statistical tests 

differ significantly like: gender, level of mother’s PA, level of father’s PA, 
floor of housing of adolescents, elevator using, family income, smoking 
habits, alcohol consuming, drug consuming, TV/hours and PC/hours. 

Multiple regression analyses showed that the most important pre-
dictors of PA among adolescents that remained significant were gen-
der, PA of father and hours of sedentary activities like PC using and TV 
watching (Table 5). 

Table 1. Baseline characteristics of the adolescents.

Сharacteristic
Boys (n=191) 

mean±SD
Girls (n=210) 

mean±SD
t* p

Аge (years) 16.5±1.9 16.7±1.7 0.828 0.661
Body height (cm) 179.1±8.2 165.9±6.7 17.710 0.000
Body weight (kg) 72.5±14.0 60.6±9.8 9.752 0.000

Body mass index (kg/m2) 22.5±4.0 21.9±3.0 1.615 0. 107
*Student t-test.

Table 2. The category of participants according to the level of PA.

Total level of PA measured using IPAQ
Participants

N (%)
MET-min/week 

(mean±SD)
Very low  level of activity 81(20,2) 486.6±137.9

Low level of activity 135(33,7) 1180.2±920.5
Moderate level of activity 109(27,2) 2083.8±387.6
Very high level of activity 76(18,9) 5167.4±2059.76

Total 401(100) 2049.2±1935.5

Table 3. Types of PA according to sex.

Type of activity
MET-min/week 

(mean±SD)
t* p

walking
(male/female)

720.2±709.1/639.9±504.1 1.136 >0.05

moderate PA
(male/female)

1010.6±709.1/478.9±355.3 6.046 <0.0001

Intensive PA
(male/female)

949.7±714.1/360.9±157.6 4.607 <0.0001

**Student t-test. 

Table 4. The level of PA of different domain.

Domain
MET-min/week 

(mean±SD)
t* p

School(male/female) 209.0±84.6/168.9±96.8 4.400 < 0.0001
Transport(male/female) 141.5±89.3/149.1±82.9 0.289 > 0.5

Domestic and garden (male/female) 755.2±109.9/312.5±97.09 5.298 < 0.0001
Leisure-time(male/female) 1574.9±966.2/848.4±807.1 4.674 < 0.0001

Table 5. Model of logistic regression – statistically significant variables.

Variable B* Standard  error t P value
PA of father 0,144 0,068 2,113 0.000

Watching TV/hours -0,257 0,066 -3,878 0.035
Working on PC/hours 0.0095 0,037 -2,546 0.000

Gender(male#) -0,615 0,096 -6,391 0.011
* regression coefficient. # reference category.

Figure 1. The level of PA among participants measured using IPAQ.

DISCUSSION 
Understanding of the faulty PA habits and the factors responsible is 

very essential to develop effective interventions for PA promotion and 
minimiying life style problems like obesity during adolescence.

In this study total PA in the representative sample of adolescents from 
one area in Serbia was almost 2700 MET-min/week for boys and about 
1500 MET-min/week for girls. Majority of the respondents reach the level 
of at least 30 minutes of moderate PA or a 1,5 hour of vigorous PA five 
days of week. Only about 19% of Serbian adolescent are characterized 
by a high level of physical activity, which was less that reported in the 
study done in other European countries. In a study done in Poland, 
more than 60% of adolescents had high level of PA19.  The results of 
the study done in Ukraine20 showed that the mean total physical acti-
vity of students was 3.560 MET-min/week. The majority of 17-year-old 
adolescents attending selected schools in Lithuania characterized by a 
high level of physical activity close to 5000 MET-min/week21 , with the 
larger group being boys. On the other hand, most other recently studies 
dealing with physical activity among European adolescents conclude 
that interventions to enhance physical activity are strongly needed 22-24.

Our survey also obtained the gender differences whereby boys were 
significantly more active than girls. This result is  in accordance with 
many previous studies 25,26 . According to Sallise et al.26 , differences in 
PA between genders mainly start appearing at 16 years old. The study 
of Vasickova et al. 27 suggested that well-designed type of intervention 
into the PA behavior of adolescents could eliminate differences in PA 
among girls and boys. Some studies suggest that gender differences are 
caused by biological differences and even hormonal changes between 
girls and boys and other believe that difference in socialization in which 
girls are encouraged to be more focused on their own emotions and 
the analysis of them often leads to sedentary behaviour.

For a more complete insight into the pattern of physical activity, it is 
interesting to separately analyze each physical activity domain. Our study 
showed that among girls dominates activities related with walking, while 
among boys intensive activity dominated. Also Bergier et al.21 reported 
similar findings. Armstrong and Welsman28 state that European boys 
are more active than European girls, particularly in term of vigorous PA. 
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It was also found that adolescents who more lead a sedentary style of 
life (large time spent sitting in front of PC or TV) are characterized by a lower 
level of total PA. Using PC among youth for chatting on-line, internet, emailing, 
homework etc. in their free time has increased markedly in the last years 
and played an important role in influencing their PA level. Our findings also 
highlight a need for strategies and interventions aimed at reducing screen-
-time behaviours and promoting moderate-to-vigorous physical activity. 

In our study, the distribution of physical activity throughout domains 
indicated considerably lower physical activity of adolescents in the do-
mains of transport than in the domains of leisure -time and garden. The 
results indicate the importance of creating physical activity interventions 
with the emphasis on school and transportation domain.Attention should 
be paid to adolescents attending physical exercise classes at schools.

Some authors pointed out to the importance of parents and their 
multiple roles influencing youths’  physical activity behaviours, such as 
creating health-promoting rules and serving as a role model for physi-
cal activity. Like in many our studies 29,30, the important predictor of PA 
among adolescents in our survey was PA of father. For example, regular 
exercising of both mother and father predicts 13 - 14-year old adolescents’ 
engagement in sport . According to Cheng et al.,30 physical activity of 
the father was associated with that of their sons.

The WHO Regional Office for Europe is committed to encouraging and 
supporting countries to develop and implement their own guidelines. 
Developing the national guidelines for physical activity is an important 
part of creating public health policies in transitional countries and dis-
seminating consistent information about a healthy lifestyle. 

The major advantages of this study are the methods used. The long 
version of IPAQ allowed us to determine the level of physical activity in 
each of 4 physical activity domains, which is very important in order to get 
a complete insight into the pattern of physical activity among adolescents. 
But if we want to compare this study with similar studies conducted in other 
countries, we have to bear in mind that the recent studies in the European 
Union countries used the short version of IPAQ. Although comparative 
studies have shown that results obtained by different versions of IPAQ can 
be compared, physical activity estimated using the long version of IPAQ 
may be higher because the short version systematically underestimates 
physical activity level. The results of the study were limited by the local 
character of research . The sample size and this might make our findings less 
generalizable. Although Serbia is a typical example of a post-communist 
country in social and economic transition, generalization of our results 
on other transitional countries is not completely accurate. 

CONCLUSION
Based on our results, we could conclude  that urban adolescents in 

Serbia do not engage in sufficient physical activity. Gender difference 
affects the PA level of adolescents, as well as PA of father and sedentary 
activities. Taking into account these factors, it is necessary to pay greater 
attention to this population group while developing health programmes 
to ensure that the PA among adolescents be increased.

All authors declare no potential conflict of interest related to this article
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