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Screen viewing, body mass index, cigarette 
smoking and sleep duration in Belgrade 
University student population: results of 
an observational, cross-sectional study
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SNEZANA MEDENICA3, JOVANA PAUNOVIC2, SENKA PANTIC4

ABSTRACT

Background: Subjects that spend more time working on computers or watching 
television could have a higher body mass index. Aim: To assess the relationship 
between time spent in front of a screen and studying, body mass index (BMI), 
smoking, and sleep duration among university students. Material and Methods: 
A cross-sectional study of 734 randomly selected students aged 21 ± 2 years (450 
females) that responded  an anonymous, structured questionnaire about time spent 
watching television or in front of a computer, time spent studying, number of daily 
hours of sleep, smoking habits and number of daily meals. Body mass index was also 
calculated for all subjects Results: Among males, the number of daily sleep hours, 
time spent working with computers and number of daily meals were signifi cantly 
higher and time spent studying was signifi cantly lower than females.  Nonsmokers 
ate a signifi cantly higher number of meals and spent less time watching television. 
No association was observed between time spent in front of a screen and number of 
sleep hours of body mass index. Conclusions: Men and smokers spend more time 
working in computers. There is no association between body mass index and time 
spent in front of screens. 

(Rev Med Chile 2010; 139: 896-901).
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Asociación entre el tiempo dedicado a actividades 
sedentarias e índice de masa corporal en 
estudiantes universitarios en Belgrado

Antecedentes: Aquellos individuos que trabajan en computadores o ven televisión 
por mucho tiempo pudieran tener un índice de masa corporal mayor. Propósito: 
Evaluar la asociación entre el tiempo ocupado viendo televisión o trabajando en el 
computador, índice de masa corporal, hábito de fumar y horas diarias de sueño en 
estudiantes universitarios. Material y Métodos: Se efectuó un estudio transversal 
de 734 estudiantes elegidos al azar de 21 ± 2 años de edad (450 mujeres), que res-
pondieron una encuesta acerca del número de horas que pasaban viendo televisión, 
trabajando en un computator o estudiando, el número de horas diarias de sueño, 
hábito tabáquico y número diario de comidas. Además se calculó el índice de masa 
corporal de los encuestados. Resultados: Los hombres dormían más horas por día,  
pasaban más tiempo trabajando en computadores o viendo televisión y estudiaban 
menos horas por día que las mujeres. Los no fumadores comían más comidas por día 
y permanecían menos horas viendo televisión. No hubo una asociación signifi cativa 
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In the past decade, several studies indicated 
that screen-viewing behaviors (TV viewing, 
computer use) may be connected with increa-

sed body weight in children and adolescents1,2. In 
some European countries, after-school TV viewing 
is part of the home culture with children and ado-
lescents spending more than 2 hours on TV after 
school, and more than 1 hour on computer use per 
day, predominantly computer games3. Also, some 
researchers in Germany have recently found sta-
tistically signifi cant positive correlations between 
body mass index (BMI) and school marks, as well 
as between some nutritional habits and school 
marks in secondary school pupils4. The same study 
also indicated that there is a negative correlation 
between TV/PC viewing and educational results 
in the same population sample (729 students). 

Social networking sites, MySpace and Face-
book, are today becoming increasingly popular 
especially among young people. The impact of 
time spent on online social networking on various 
health indicators, including BMI, food intake, and 
sleep has not yet been investigated. 

The relationships between time spent on TV, 
obesity, gender, food intake habits, and sleep du-
ration, remain controversial. A paper published 
in 2010 revealed that in European children, TV 
viewing and male gender are signifi cant positive 
predictors for fast-food, sugar sweetened beverages 
and pastry pattern, while longer sleeping duration 
is positively associated with dietary patterns that 
include fruit and vegetables5.

Although recent epidemiological data has 
shown that cigarette smoking rate in European 
adolescents started to decrease since the year 20006, 
tobacco use still remains a major health issue. 
Apart from negative effects on respiratory and 
cardiovascular systems, nicotine and other tobac-
co-related substances signifi cantly change various 
metabolic reactions in central nervous system, 
thereby affecting human behavior, concentration, 
sleep and nutritional habits7,11. Nicotine receptors 
are primarily found in presynaptic membranes 
affecting release of several neurotransmitters, such 

as acetylcholine, dopamine, serotonin, and nore-
pinephrine12. It has been suggested that nicotine 
receptors may have an important role in sleep/
wake cycle. Some author state that nicotine recep-
tor stimulation promotes wake time, and reduces 
total sleep time and rapid eye movement sleep 
(REMS)12. On the other hand many other studies 
conducted in order to investigate the infl uence of 
cholinergic agonists in sleep produced mixed and 
inconclusive results13. 

Having in mind the fi ndings of other authors, 
we considered of scientifi c importance to inves-
tigate the relationships between times spent on 
screen viewing and studying, BMI, smoking, and 
sleep duration in 24 hour period in a university 
student sample population.

Subjects and Methods 

An observational, population-based, multi-
site, cross-sectional epidemiologic study was con-
ducted during 2009/10 school year, at The Univer-
sity of Belgrade. The study sample was determined 
based on 95% confi dence interval for the Belgrade 
university student population (base population). 
A total of 752 out of 796 students agreed to parti-
cipate in the study (94.47% of those invited), and 
were interviewed using an anonymous, structured 
questionnaire. A pilot phase preceded the current 
study to test the feasibility of the questionnaire 
and to train the interviewer. In order to make the 
sample representative for the whole University of 
Belgrade student population, our study included 
the students from several faculties of The Univer-
sity of Belgrade (The Faculty of Law, Faculty of 
Medicine and Technical Faculties).

All students received and completed the ques-
tionnaire approximately at the same time of the 
2009/10 school year, during the summer term, on 
average 3 months before the main exam periods 
at their Faculties. 

Data of height and weight were obtained for all 
subjects and BMI (kg/m2) was calculated from the 
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entre el número de horas enfrente de una pantalla o la cantidad de horas diarias de 
sueño con el índice de masa corporal. Conclusiones: Los hombres y los fumadores 
pasan más tiempo viendo televisión o trabajando en computadores. No se observó 
una relación entre el tiempo que se permanece frente a una pantalla y el índice de 
masa corporal.



898

ARTÍCULO DE INVESTIGACIÓN 

baseline measures of body weight and height. BMI 
ranging from 18.5 to 25 indicated optimal weight; 
a BMI lower than 18.5 suggests that the person is 
underweight, students with BMI above 25 were 
considered to be overweight14,15. BMI above 30 in-
dicated obesity.  Data was also collected on gender, 
average daily time spent on screen viewing (TV, 
PC, social networks, PC for other uses except social 
networking, separately, and together), average time 
spent on studying, sleep duration during 24-hour 
period, tobacco use (current smoking status), 
average number of meals per day. All data was co-
llected following established protocols described in 
previous studies16-19. Upon return, questionnaires 
were screened for complete responses to several 
key items, and the incomplete responses were 
excluded from the study. As a result, 734 subject 
sample was obtained (97.6% of those who agreed 
to participate in the research), and was statistically 
described and analyzed. Average age of the sub-
jects was 20.9 years (SD= 1.97 years). 450 subjects 
were female (61.3%, average age 20.8 years, SD= 
1.9 years), and 284 subjects (38.7%) were male 
(average age 21.1 years, SD= 2.1 years). Subjects 
excluded from the study did not statistically differ 
from study sample in gender distribution and age 
(p > 0.05, Pearson’s chi-square test).

During the administration of the questionnai-
re, the students were informed about the objective 
of the study. The study protocol was in accordance 
with the guidelines of the Helsinki Declaration 
1975, revised in 1983, and the guidelines of Ethical 
Committee of The School of Medicine, University 
of Belgrade.  

Statistical data analysis was done using SPSS 
v 10.1 statistical package (SPSS Inc., Chicago, IL), 
and GraphPad statistical software (GraphPad 
Software, Inc. La Jolla, CA). Simple descriptive sta-
tistics was calculated and reported as percentages, 
means, and standard deviations. Analysis was done 
using Student’s t-test, Pearson product-moment 
correlation coeffi cient. Mann–Whitney U test and 
Spearman’s rank correlation coeffi cient were also 
used for nonparametric data, and parametric data 
where coeffi cient of variation was higher than 
30%. Value p < 0.05 was considered statistically 
signifi cant, and p < 0.01 was considered to be 
statistically highly signifi cant. 

Results

Average daily time spent on screen viewing 
(TV, PC, social networks, PC for other uses except 
social networking, separately, and together), BMI, 
sleep duration during 24-hour period, tobacco 
use, average number of meals per day, in male 
and female subjects, as well as the whole study 
sample, along with standard deviations is shown 
on Table 1.

92 (12.53%) students were considered 
overweight and 12 students (1.63%) were obese 
(BMI > 30). BMI in male students was higher 
than in females, and the difference was highly 
statistically signifi cant (p < 0.001). 

67.3% of the students used social networking 
sites (70.89% female, 61.97% male). 

Statistically signifi cant differences between 

Table 1. BMI, sleep duration (hours), studying, screen viewing, average number of meals per day, in 
male and female subjects, and in the whole study sample

Female Male Total

BMI 20.42 ± 2.1** 24.15 ± 3.14** 21.86 ± 3.14

Sleep duration (h) 7.452 ± 1.367* 7.658 ± 1.269* 7.532 ± 1.333

Time spent on studying (h) 4.79 ± 2.38* 4.38 ± 1.91* 4.63 ± 2.22

Average time spent on TV (h) 2.07 ± 1.85 2.13 ± 1.56 2.09 ± 1.74

Average time spent on social networking sites (h) 1.25 ± 1.34** 0.96 ± 1.01** 1.14 ± 1.23

Average time spent on PC without social networking (h) 1.16 ± 1.20** 1.65 ± 2.18** 1.35 ± 1.68

Total average time spent on PC (h) 2.17 ± 1.92 2.41 ± 2.43 2.26 ± 2.13

Average daily number of meals 2.94 ± 0.92** 3.24 ± 1.01** 3.06 ± 0.96

*p < 0.05; **p < 0.01
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male and female students were detected in sleep 
duration (p < 0.05), average number of meals per 
day (p < 0.01), time spent on studying (p < 0.05), 
and average time spent on social networking 
(p < 0.01).

16.21% of the students were smokers. Table 2 
shows average BMI, sleep duration, average daily 
time spent on screen viewing, average number of 
meals in smokers and non-smoking part of the 
sample. Daily sleep duration among smokers was 
statistically higher than in non-smoking students 
(p < 0.05). Also, average time spent on TV, and 
daily time spent on social networking sites were 
higher in smokers than in non-smokers (p < 0.05 
and p < 0.01, respectively). Non-smokers had 
higher daily number of meals (p < 0.01).

Age of the students was not statistically corre-
lated to screen viewing (TV, PC, social networ-
king), sleep duration, and daily number of meals 
(p > 0.05). Smokers and non-smokers did not 
statistically differ in age (p > 0.05).

There were no statistically signifi cant diffe-
rences (Chi square test and analysis of variance-
ANOVA, respectively, p > 0.05) between different 
career choices in age, smoking time spent on screen 
viewing (TV, PC, social networking), and daily 
number of meals. This result could indicate that 
the sample as a whole was relatively homogenous.

No statistically signifi cant correlation was 
found between screen viewing behaviors and 
BMI (p > 0.05). Also there was no correlation 
between sleep duration and screen viewing acti-
vities (p > 0.05).

Discussion

Most studies that address screen viewing and 
food intake behaviors have so far been carried 
out in high-income countries, while in develo-
ping countries, this issue has not been the focus 
of such studies and, as a result, there is a lack of 
data about it20. This is especially true for the West 
Balkan region that has a specifi c socioeconomic 
environment.

Our study suggests that the gender is related to 
online behaviors. This is in accordance with the 
fi ndings of other authors that male subjects are in 
some circumstances likely to spend more time on 
screen-viewing than females21. 

The lack of correlation between screen viewing 
and BMI, indicates that TV and personal computer 
use, are not signifi cant factors affecting body mass 
in student population in Belgrade. However, it is 
known that average body mass and BMI in one 
population are complex variables that depend 
on many factors, such as local economy, customs, 
religious views, average household budget, natio-
nal food and nutrition policy, implementation of 
certain public health interventions etc22. Having 
this in mind, our study could be a good basis for 
further research of population obesity-related 
factors in this part of Europe.

Effects of smoking on sleep duration and vice 
versa, have so far been subject of many preclinical 
and clinical investigations23,26. However, in the past 
20 years, there have been very few epidemiological 
data regarding this issue done on large, young, age-

Table 2. BMI, sleep duration (hours), studying, screen viewing, average number of meals per day in 
smokers and non-smokers.

Smokers Non-Smokers

Gender 28.57% male, 71.43% female 40.65% male, 59.35% female

BMI 21.48±3.08 21.90±3.27

Sleep duration (h) 7.27±1.49 * 7.58±1.29*

Time spent on studying (h) 4.27 ± 2.13 4.79±2.95

Average time spent on TV (h) 2.50±1.98* 2.02±1.68*

Average time spent on social networking sites (h) 1.43±1.21** 1.08±1.23**

Average time spent on PC without social networking (h) 1.40±1.68 1.34±1.68

Total average time spent on PC (h) 2.60±2.27 2.20±2.09

Average daily number of meals (h) 2.79±0.91** 3.11±0.96**

*p < 0.05; **p < 0.01.

Behavioral characteristics in Belgrade student population - I. Pantic et al
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homogenous population.  Our results are in ac-
cordance with other author fi ndings that nicotine 
consumption infl uences sleeping habits, primarily 
by reducing sleep duration. Moreover, our fi ndings 
suggest that cigarette smoking might be related 
to various other behavioral characteristics, such 
as screen viewing, and nutritional habits. Still, it 
is diffi cult to draw defi nite conclusions about the 
existence and level of this relationship. A larger stu-
dy, with a more detailed questionnaire, examining 
not only the smoking status of a student, but also 
the actual dose of nicotine (number of cigarettes 
per day), and smoking history, could enable us to 
confi rm this assumption. 

The cross-sectional design of this study was 
also its main limitation. Prospective cohort would 
perhaps be more scientifi cally valuable, due to 
its ability to recognize the causal relationship 
between various variables. In goes without saying 
that in the future, it would be very interesting 
to see the results of the similar study where a 
prospective design has been implemented. Also, 
sample size of 734 students may have limited the 
ability to detect a signifi cant interaction between 
some of the factors in correlation / regression 
analysis. 

Some authors believe that, although the re-
lationship between screen viewing and BMI is 
complex and inconsistent across racial/ethnic 
subgroups, health workers should continue to 
recommend limiting screen-related behaviors 
when counseling young people on healthy habits, 
knowing that screen viewing is a modifi able beha-
vioral factor, whereas other factors associated with 
BMI (for example, socioeconomic status) are less 
quickly and easily changed27. These remarks are 
in accordance with conclusions of our previous 
studies28 (and unpublished observations). Our 
opinion is also, that, regardless of the complexity 
of a relationship between screen viewing and 
obesity, proper nutritional/life style public health 
policy should be implemented in order to preser-
ve/change certain behavioral aspects of adolescent 
population. 
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