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SUMMARY
Objective: Screen-based behaviours such as watching television or computer use are among the most prevalent sedentary behaviours ado-

lescents spend time on. There is a lack of recent estimates on prevalence and changes in the amount of time spent on screen-based behaviour 
across Central and Eastern Europe. The main aim is to assess the trends in the prevalence of current recommendations for the screen time (≤ 2 
hours per day) of school-aged children in the Czech Republic between 2002 and 2014. 

Methods: We used an internationally established methodology based on the Health Behaviour in School-aged Children (HSBC) study. Data 
was derived from Czech national representative samples of 11-, 13- and 15-year-olds collected in the years 2002 (N = 4,065), 2006 (N = 4,170), 
2010 (N = 3,962) and 2014 (N = 4,338). 

Results: The results indicated that the boys and girl surveyed in 2014 are up to two times more likely to meet the current recommendations 
for watching television in comparison with groups of schoolchildren of the same age surveyed in 2002. In contrast, computer use by adolescents 
increased markedly between 2006 and 2014. Taking total screen time into account, spending two hours per day or less on it decreased significantly 
among boys (OR = 0.74, 95% CI = 0.62–0.89) and girls (OR = 0.80, 95% CI = 0.70–0.92) between 2006 and 2014. 

Conclusions: As screen time is an important indicator of time spent in a sedentary way, our findings call for more interventions to reduce the 
time that school-aged children spend in front of screens.
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INTRODUCTION

Within the last decade, screen time behaviours such as exces-
sive computer, tablet and smartphone use in adolescents, who have 
dealt with rapid technological developments, have contributed 
to the large amount of time that adolescents spend in an inactive 
way, preferring sedentary behaviour (1–4). Current studies point 
out that sedentary activities are relatively independent of physi-
cal activity, i.e. these two behaviours do not directly displace one 
another in youngsters and adults (5, 6). In addition, sedentary 
behaviours tend to start in childhood and adolescence and proceed 
into adulthood (7). A recent study found that adolescent boys 
with a high level of sedentary time also had three to five times 
higher odds of continuing to have high levels of sedentary time 
into young adulthood (8). Thus, it seems important to understand 
screen time behaviour as an important part of adolescents’ life. 
Furthermore, different studies highlight that a greater amount 
of sedentary time is associated with negative health outcomes, 
including adverse effects on metabolic health (9), increased inci-
dence of headaches, feeling low, being irritable, feeling nervous, 
stomach-ache, backache, and other health complaints (10–13). 
These associations are relatively independent of moderate to vig-

orous physical activity. In addition, excessive television watching, 
computer gaming or other e-media use is also associated with risk 
behaviour such as bullying (14) or alcohol and cannabis use (15, 
16). However, a few studies also report on positive associations 
of screen time behaviours in terms of enhanced self-esteem, the 
formation of relationships and the quality of friendships (17, 18). 
From a public health perspective, reducing screen time behaviours 
should be addressed in interventions, in addition to the promotion 
of physical activity.

The recommendation of a maximum of two hours per day or 
less of recreational television watching or use of other e-media 
(19–22) appears to be a reliable indicator for a risk of a poor diet 
and low levels of physical activity, and abiding by the recommen-
dation should bring health benefits, such as a lower prevalence 
of overweight and obesity.

Although the evidence on the health benefits of reducing screen 
time behaviours is growing, across Central and Eastern Europe 
there is a lack of recent estimates on prevalence and changes in 
the amount of time adolescents spend engaged with screen-based 
behaviour or sedentary behaviours. In addition, these results are 
limited and vary between countries (23–27). Some studies re-
ported a consistent amount of the total time spent sitting in front 
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of a television or a computer, and they reveal that the time spent 
watching television was replaced by time spent using a computer 
(28, 29). Other studies found an increase in the time spent sitting 
in front of a television or computer (30–32). Further analyses 
that use the same methodology in different countries are needed 
to facilitate sound comparisons between countries. One of the 
tools applied in cross-national studies is the Health Behaviour in 
School-aged Children (HSBC) questionnaire, which also evalu-
ates the time spent sitting in front of a television or a computer. 
Although the items in the HBSC questionnaire that relate to 
sedentary behaviour show moderate to borderline reliability (33, 
34), the results are satisfactory because in the retest phase of the 
study approximately 60–80% of the respondents answered in the 
same category as in the test or an adjoining category. Moreover, 
the reliability of using a shortened test-and-retest period was 
greater (34).

This study used national HBSC data from the Czech Republic 
between 2002 and 2014 to assess the trends in recommended 
screen time by gender and age category. We analysed changes 
in the proportion of adolescents watching television and using 
a computer for at most two hours a day over the given period.

MATERIALS AND METHODS

Our data refers to the HSBC study and was approved by 
the Ethical Committee of the Faculty of Physical Culture, No. 
17/2013. School-based anonymous surveys were conducted 
during April, May and June in 2002, 2006, 2010 and 2014 ac-
cording to an international research protocol (35–38), resulting 
in a national representative sample of children who were in the 
fifth, seventh and ninth grades. The completion of the HBSC 
questionnaire was voluntary. The data cleaning was performed 
by the International Databank, University of Bergen, Norway, 
in compliance with the international HBSC standards (38). Age 
categories were governed by the HBSC protocol: the ‘11’ age 
category included children aged 11.0–11.99 years, the ‘13’ age 
category included children aged 13.0–13.99 years, and the ‘15’ 
age category included children aged 15.0–15.99 years.

In 2002, the final data set for this analysis included 4,065 
children (47.3% of boys). In 2006, a total of 4,170 children 
(50.7% of boys) were eligible for the analysis, and in 2010, 3,962 
children (47.8% of boys) were eligible. Finally, the latest survey, 
in 2014, included 4,338 children (48.9% of boys) for the screen 
time analysis.

Assessment of Screen Time Behaviours
In 2002, two items related to the time spent in front of a screen 

on weekdays and weekend days were used. The adolescents 
were asked the following questions: “About how many hours a 
day do you usually spend watching television (including DVDs 
and videos) in your free time?”; and “About how many hours a 
day do you usually spend using a computer (for playing games, 
emailing, chatting or surfing on the internet) in your free time?”.

In 2006, 2010 and 2014, the question related to computer use 
was divided, and a total of three questions related to screen time 
on weekdays and weekend days were used: “About how many 
hours a day do you usually spend watching television (includ-

ing DVDs and videos) in your free time?”; “About how many 
hours a day do you usually spend playing games on a computer 
or games console (PlayStation, Xbox, etc.) in your free time?”; 
and “About how many hours a day do you usually spend using 
a computer for chatting online, browsing the Internet, emailing, 
doing homework, etc. in your free time?”.

For each question, the response options were ‘none at all’, 
‘about half an hour a day’, ‘about one hour a day’, ‘about two 
hours a day’, ‘about three hours a day’, ‘about four hours a day’, 
‘about five hours a day’, ‘about six hours a day’, and ‘about seven 
or more hours a day’.

Statistical Analysis
Screen time was computed as the sum of time spent watching 

television, of computer use and of time spent gaming. To describe 
the overall differences in screen time by gender and age categories 
in more detail, we applied an analysis of variance approach with a 
dependent variable – sedentary time in hours – and the independ-
ent variables of gender (boys and girls) and age categories (11, 
13 and 15 years old).

As a result of societal changes related to computer use after 
2002, the analysis of time spent using a computer was carried 
out only between 2006 and 2014. For TV viewing, trends are 
shown between 2002 and 2014. Changes in the amount of time 
spent watching television and using a computer (including gam-
ing) across the survey years were analysed by using the current 
recommendations of two hours per day or less (19–22, 39).

To determine the trend, a logistic regression analysis (Enter 
method) was used with a dependent variable – meeting the 
guideline for watching television and computer use of two hours 
per day or less – and an independent categorical variable, which 
was the year that the survey was completed, with 2002 and 2006, 
respectively, being used as reference years. For screen time, the 
same statistical procedure was followed.

RESULTS

The total screen time (i.e. summing together watching televi-
sion, computer use and gaming) of the boys between 2002 and 
2014 ranged from 4.3 to 6.9 hours per weekday and from 5.1 
to 8.7 hours per weekend day. The total screen time of the girls 
ranged from 3.1 to 5.2 hours per weekday and from 3.7 to 6.6 
hours per weekend day. Significant differences (p < 0.001) were 
found between the boys and girls and also between age categories 
(especially in comparison with the youngest age group) in screen 
time on weekend days, as well as weekdays, in all the survey 
years. The ‘11’ age category shows significantly less screen time 
compared with the older adolescents. The girls reported signifi-
cantly less screen time than the boys throughout all the survey 
waves (data not shown).

Table 1 displays the prevalence of Czech adolescents, by age 
category and gender, who engaged in two hours or less per day 
of watching television, as well as the odds ratio of meeting this 
guideline (≤ two hours per day) for the different survey years, with 
2002 as the reference year. From 2010 to 2014, as compared with 
2002, boys and girls were between 1.3 and 2.0 times more likely 
to meet the recommended time spent watching television. This 
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Variable

2002 2006 2010 2014 2006 vs. 2002 2010 vs. 2002 2014 vs. 2002

% % % % OR
CI

OR
CI

OR
CI

Lower Upper Lower Upper Lower Upper

Weekdays
Boys

11 years 57.2 59.4 65.2 63.6 1.09 0.88 1.36 1.40** 1.12 1.75 1.31* 1.05 1.63
13 years 49.2 56.3 60.5 64.2 1.33* 1.07 1.65 1.58*** 1.26 1.99 1.85*** 1.49 2.31
15 years 46.7 58.3 63.5 61.7 1.60*** 1.29 1.98 1.99*** 1.59 2.48 1.84*** 1.49 2.27

Girls 
11 years 59.7 66.6 70.2 74.6 1.35** 1.08 1.68 1.59*** 1.27 1.99 1.99*** 1.59 2.50
13 years 52.0 57.1 63.1 65.1 1.23 1.00 1.52 1.58*** 1.28 1.95 1.72*** 1.40 2.12
15 years 55.6 64.0 68.5 65.1 1.42** 1.15 1.76 1.73*** 1.39 2.15 1.48*** 1.20 1.83

Weekend days
Boys

11 years 45.4 44.0 50.7 46.2 0.95 0.76 1.17 1.24 1.00 1.54 1.04 0.83 1.29
13 years 38.3 37.7 41.7 43.7 0.98 0.78 1.22 1.15 0.92 1.45 1.25* 1.00 1.56
15 years 34.7 41.3 47.6 43.3 1.33* 1.06 1.65 1.71*** 1.37 2.14 1.44*** 1.16 1.79

Girls 
11 years 51.2 51.0 59.0 61.2 0.99 0.80 1.23 1.37** 1.11 1.70 1.50*** 1.22 1.86
13 years 41.1 42.6 44.5 49.5 1.06 0.86 1.32 1.15 0.93 1.42 1.40** 1.14 1.72
15 years 48.6 45.7 51.8 44.8 0.89 0.72 1.10 1.14 0.92 1.40 0.86 0.70 1.05

Table 1. Trends in meeting current recommendations for watching television ≤ two hours per day, by age category and gender

Results are based on logistic regression; % percentage of participants who met the guideline for time spent watching TV ≤ two hours per day; OR: odds ratio (cohort from 
2002 is a reference group); CI: 95% confidence interval; *p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001

Variable

2006 2010 2014 2010 vs. 2006 2014 vs. 2006

% % % OR
CI

OR
CI

Lower Upper Lower Upper

Weekdays
Boys

11 years 55.6 48.1 39.1 0.74*** 0.60 0.92 0.51** 0.41 0.64
13 years 46.8 31.0 30.3 0.51*** 0.41 0.64 0.49* 0.40 0.61
15 years 42.4 23.8 21.9 0.42*** 0.34 0.54 0.38*** 0.30 0.48

Girls 
11 years 77.4 63.0 66.2 0.50*** 0.39 0.63 0.57*** 0.45 0.73
13 years 67.8 43.4 46.4 0.36*** 0.29 0.45 0.41*** 0.33 0.51
15 years 68.7 42.3 36.8 0.33*** 0.27 0.42 0.27*** 0.21 0.33

Weekend days
Boys

11 years 48.1 42.8 31.4 0.81 0.65 1.00 0.49*** 0.39 0.62
13 years 36.8 27.8 22.4 0.66*** 0.52 0.84 0.50*** 0.39 0.63
15 years 31.8 17.9 17.7 0.47*** 0.36 0.60 0.46*** 0.36 0.59

Girls
11 years 72.6 61.2 56.0 0.60*** 0.47 0.75 0.48*** 0.38 0.60
13 years 61.3 38.0 39.8 0.39*** 0.31 0.48 0.42*** 0.34 0.52
15 years 58.4 32.2 31.3 0.34*** 0.27 0.42 0.32*** 0.26 0.40

Table 2. Trends in meeting current recommendations for computer use and gaming ≤ two hours per day, by age category and 
gender

Results are based on logistic regression; % percentage of participants who met the guideline for time spent using computer ≤ two hours per weekend day; OR: odds ratio 
(cohort from 2002 is a reference group); CI: 95% confidence interval; *p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001
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positive trend (in the reduction of time spent watching television) 
on weekdays was observed regardless of gender and age category 
and was statistically significant.

A comparison with respect to weekend days between 2014 and 
2002 revealed a similar positive trend that was significant with 
regard to time spent watching television (in terms of a reduction 
in the amount of time spent watching television), but it was not 
significant among the 11-year-old boys and 15-year-old girls. 
The changes in the amount of time spent watching television 
between 2006 and 2002 were not as pronounced as in the years 
that followed (Table 1).

In 2014, only between 31% and 56% of the girls and between 
17% and 31.4% of the boys used a computer (including gaming 
and other purposes) for two hours or less per weekend day (Table 
2). The trends also indicate that adolescents in 2014 were signifi-
cantly less likely to meet the current recommendations for using 
a computer for two hours per day or less, compared with those 
surveyed in 2006. This significant increase in computer overuse 
in 2014 was observed among all age categories and for both boys 
and girls. Similar results were found for weekdays. All the odds 
ratios were statistically significant and < 1.

Considering the prevalence of those meeting the current recom-
mendations for total screen time (the aggregate amount of time 
spent watching television and on computer use) in 2014, only 
8.4% of the boys and 15.9% of the girls reported two hours or 
less per weekend day and 11.1% of the boys and 23% of the girls 
per weekday. Regardless of age category, a comparison between 
2014 and 2006 revealed a significant decrease in the proportion 
of boys (OR = 0.74, 95% CI = 0.62–0.89) and girls (OR = 0.80, 
95% CI = 0.70–0.92) spending two hours per day or less on their 
total screen time (data not shown).

The results also suggested that the 15-year-old boys and girls 
were less likely to meet the guideline for total screen time of two 
hours or less per weekday (ORboys = 0.57, 95% CI = 0.40–0.81; OR-
girls = 0.47, 95% CI = 0.36–0.61), as well as per weekend day (OR-
boys = 0.66, 95% CI = 0.44–0.97; ORgirls = 0.52, 95% CI = 0.39–0.71) 
compared to the other age groups (data not shown).

DISCUSSION

Our study of trends in screen time behaviour between 2002 
and 2014 indicated that TV viewing has decreased in Czech ado-
lescents aged 11 to 15. We observed a decrease in watching TV 
between 2002 and 2014. In 2014, roughly two-thirds of the ado-
lescents watched television for less than two hours per weekend 
day. This positive development is reversed by a strong increase in 
computer use in both boys and girls. Summing all screen time up, 
only a minority of adolescents meet the current recommendations 
of two hours or less of recreational screen time. Our study presents 
important findings with regard to Central and Eastern European 
countries since the estimates of prevalence found were provided 
by a reliable and internationally established tool. 

Current Prevalence
Our data on 11- to 15-year-old Czech schoolchildren in 2014 

indicated that roughly two-thirds of the children watched televi-
sion for less than two hours per weekend day. Similar results were 

observed in a study of US children and adolescents, where three 
quarters of the adolescents did not exceed two hours of screen 
watching per day (29). At weekends, less than half of the Czech 
schoolchildren (except 11-year-old girls) fulfilled these current 
recommendations.

In contrast, the proportion of Czech children who spent less 
time than two hours per day using a computer in 2014 varied be-
tween 17% (15-year-old boys) and 56% (11-year-old girls). With 
regard to total screen time (television and computer), only 23% of 
the girls and less than 12% of the boys met the guideline. Similar 
findings were shown for German and Canadian youngsters (25, 
40). Markedly more positive results in terms of current screen time 
recommendations were also found in 13- to 18-year-old Chinese 
children and also in 9- to 10-year-old Texan children, where most 
children did not exceed two hours per day watching television and 
using a computer (41, 42). Similarly to other studies (40, 43), our 
study confirmed that boys and older adolescents are less likely to 
meet the current screen time recommendations. 

Trends in Screen Time Behaviours
A favourable result of our study was an increase in the preva-

lence of Czech schoolchildren not exceeding two hours per day 
spent watching television. A stagnation or decline in time spent 
watching television was also observed among German adoles-
cents (25), Australian children (43), US adolescents (24, 31) and 
Brazilian adolescents (44); similar trends were observed in 29 
(mostly European) countries involved in the HBSC study (45).

In contrast to the decline in watching television, our study 
revealed a significant increase in the prevalence of children who 
exceeded two hours per day of using a computer (chatting, playing 
games, browsing the Internet etc.); a similar increasing trend in 
computer use was identified in other countries, such as Germany, 
Brazil, the US, and Australia (25, 27, 31, 43). Although a study 
of US children aged 9–13 suggests that a decrease in time spent 
watching television is replaced by time spent using a computer 
(29), in other longitudinal or secular trend studies (27, 31, 46, 
47), and also in the present study, time spent using a computer is 
increasing faster compared with the decline in that spent watching 
television. In sum, we note an increase in total screen time among 
Czech schoolchildren between 2006 and 2014.

Public Health Implications
Cross-sectional studies of watching television and computer 

use in children and adolescents indicate that children who spend 
more time watching television are more likely to be overweight 
or obese and also to be less physically active (19, 30, 48, 49). 
In general, screen time is important contribution to the overall 
time spent indulging in sedentary behaviour. Several systematic 
reviews highlight the detrimental effects of being sedentary in 
terms of physical, mental and social health outcomes (12–17). 
In addition, a higher amount of screen time is associated with 
unhealthy eating habits or higher consumption of tobacco or 
alcohol (16, 50).

Knowledge of secular trends in children’s sedentary behaviour 
is necessary to inform researchers, the public and policymakers 
in order to highlight the need for effective interventions. Further-
more, trends are a suitable way to monitor the success of popula-
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tion-wide approaches to changing health-related behaviours such 
as screen time. Our data showed an increase in the total screen time 
of school-aged children in the Czech Republic between 2002 and 
2014, which underlines the need for the development of effective 
intervention programmes focused on reducing sedentary time.

The current findings are valuable for Central and Eastern 
Europe from a methodological point of view as well. First, there 
was a lack of recent data estimating prevalence and changes in 
time spent on screen-based behaviour or sedentary behaviours 
across Central and Eastern Europe. In addition to that, these 
results are limited and vary between countries (23–27). Some 
studies reported a consistent amount of total time spent sitting in 
front of the television or computer, and they reveal that television 
watching time was replaced by time spent using a computer (28, 
29). Other studies found an increase in the time spent sitting in 
front of a television or a computer (30–32). The need for further 
analyses using the same methodology in different countries is 
needed to allow sound comparisons between countries. We ap-
proached this issue by using an established and internationally 
recognised tool from the HSBC study. Although the HBSC items 
related to screen time behaviour showed moderate to borderline 
reliability (33, 34), the results are satisfactory as approximately 
60–80% of the respondents selected the identical or an adjacent 
response category both in the test and retest stage of the study. 
Moreover, the reliability using a shortened test-and-retest period 
was greater (34).

Our study has several limitations, though. First, we used self-
reported measures of screen time; on the other hand, previous 
studies have reported reasonable reliability and validity regard-
ing this measure (34, 51). Second, we were not able to compare 
computer use with the 2002 data (as this was done in a television 
watching analysis), as a result of societal changes in items related 
to computer use; therefore, we compared computer use and gam-
ing time with the reference year 2006. In addition, screen time 
is only one part of adolescents’ sedentary time, but time spent in 
a sedentary manner watching television or using a computer is 
commonly used as an indicator of sedentary behaviour among 
youngsters (9).

Finally, we observed a significant decrease in television 
watching time but also a significant increase in computer use and 
gaming. Overall, the decrease in time spent watching television 
is replaced by time spent using a computer, and we noticed a sig-
nificant increase in total screen time, especially in the 15-year-old 
adolescents. As expected, older adolescents and boys in particular 
reported more screen time as a result of the activities noted above. 
This negative trend in total screen time suggests that more focused 
public health interventions are needed to reduce the number of 
hours of leisure time spent on sedentary activities – watching 
television or using a computer. Our findings could be used as a 
reference for the development of policymaking and intervention 
programmes aiming to increase physical activity and reduce 
sedentary behaviour (36) in this region.
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