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Background: Screen-based sedentary behaviours (SbSB) likely have a negative impact on many 
aspects of youth health and development. The purpose of this study was to describe the SbSB and to 
examine the associated factors in a sample of Italian school children. 
Methods: 2129 children, aged 8-9 years, from the three geographical areas of Italy with 
different levels of childhood overweight/obesity were involved. Body weight and height were 
measured. SbSB were evaluated using a parent-reported questionnaire with items about the time 
spent watching television (TV) and using computer/playstation/other electronic games.  Pearson’s 
chi-square test and logistic regression analysis were conducted to study possible associated factors.
Results: More time was spent in SbSB during non-school days than on school days. More males 
than females watched television exceeding the recommended 2 hours/day and spent the same time 
using computer/playstation/other electronic games. The presence of a TV in the child’s bedroom was 
significantly associated with geographical area, and inversely associated with maternal education 
level. Moreover, children with a TV in the bedroom had higher odds of being overweight/obese 
(OR=1.36; 95% CI 1.07-1.73) and watching TV for more than 2 hours/day (OR=1.53; 95% CI 1.14-2.04 on 
weekdays; OR=1.30; 95% CI 1.04-1.62 on weekends) than those without a TV. Child’s gender, mother’s 
age and education were predictors of the SbSB.
ConclusionS: Children from the studied Italian regions spent a considerable amount of time in 
SbSB, exceeding media recommendations, especially in the Southern area. Policies should be tailored 
geographically and especially aimed at caretakers to enforce rules regarding SbSB. 
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Introduction

In recent years, dramatic environmental 
and society changes along with technological 
advances have created sedentary lifestyles which 
are characterized by having less opportunities 
for being physically active, and more ones 
for being inactive. As a result, children and 
adolescents spend a significant amount of time 
engaging in sedentary behaviours [1].

Early childhood has been identified 
as a critical time in the development of 
sedentary behaviours and many studies show 
that these behaviours track strongly into 
childhood and adolescence [2,3]. Sedentary 
behaviour is defined as any waking 
behaviour characterized by an energy 
expenditure  ≤1.5  METs while in a sitting 
or reclining posture [4]. It is becoming 
increasingly clear that it is the total time spent 
in sedentary behaviour, and the length and 
number of the bouts spent being sedentary, 
that are important risk factors for health 
in adolescents [5,6]. Previous studies have 
shown that increased sedentary behaviours, 
such as television viewing, video game playing, 
computer game playing, and/or electronic 
game playing, are linked to increased risk for 
overweight and obesity in the child population 
[7-10]. It has been observed that as the number 
of daily hours of exposure to TV increases 
consequently the time that children spend in 
physical activities decreases. To explain this 
phenomenon, some authors spoke about an 
hypnotic effect of the TV that would cause the 
children to stay glued to the screen with the 
consequence of a marked reduction of time spent 
in physically active pastimes and the occurrence 
of overweight and obesity [11]. In addition, 
children who had a television in their bedroom 
spent more time in screen-based sedentary 
behaviour [12-15]. With the aim of reducing the 
screen-time among children and adolescents, 
international guidelines recommend that youth 
should not spend more than 2 hours/day on 
TV, videogames, computer, internet viewing 
[16]. Unfortunately, despite knowledge on the 
physiologic differences between activity and 
sedentary behaviour and increasing interest 
in the physiologic medical, and public health 
effects of too much sedentary time [17], few 
studies have examined the independent effect 
of overall sedentary time, screen time, and 
increased non exercise activity (ie. light activity) 

on adiposity [18]. In addition, it is fundamental 
also to study characteristics such as parental 
weight and socio-economic status, known to 
be associated with child sedentary behaviour 
[19,20], that  may modify the relationship of 
identified correlates with sedentary behaviour 
[21]. In Italy, the national school children 
survey “OKkio alla SALUTE 2008”, reported 
a high prevalence of overweight/obesity in 
8-9-year-old children, with higher values in the 
South [22,23] and lower ones in the North. Their 
rate of physical activity was low, about half of 
the children had a TV in the bedroom and 
watched it for 3 or more hours a day [22]. Also 
more recent Italian studies on the prevalence of 
overweight  and obesity in children 6-11 years 
confirmed the same North-South trend [24]. In 
order to improve public health interventions, 
the ZOOM8 study, examined the  Screen  - 
based sedentary behaviour (SbSB) of the Italian 
children living in the three geographic areas 
with different levels of childhood overweight 
and obesity. 

Main results are presented in this paper 
which aims to: describe SbSB by gender, 
geographical area and ponderal status; 
determine the relationship between electronic 
media availability in children’s bedroom and 
the risk for excessive TV viewing (>2 hours/
day) and the risk for being overweight; explore 
possible determinants of excessive sedentary 
screen time.

Methods

Study design

The ZOOM8 study was a nation-wide 
cross-sectional investigation, part of the project 
“System of surveys of behavioural risks in 
ages 6–17”, promoted by the Ministry of 
Health/National Centre for Disease Prevention 
and Control, aimed at finding the modifiable 
risk factors, including all the aspects of 
feeding behaviour, physical activity, sedentary 
behaviour, family and environmental agents, 
associated with overweight and obesity in 
Italian primary school children, with the 
purpose of providing data for designing 
targeted interventions [22].

The study was performed on a sample 
of children aged 8-9 years attending the third 
grade of public and private primary schools. 
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The selection of the sample was done at the 
regional level, using a list of schools and 
classes provided by regional school authorities 
and classifying Italian regions in three areas of 
low (North Italy), medium (Centre) and high 
(South) prevalence of overweight and obesity, 
on the basis of the results of the “OKkio alla 
SALUTE 2008” survey [22,23,25]. Two regions 
for each area were explored: Friuli Venezia 
Giulia and Liguria in the North, Marche and 
Lazio in the Centre and Calabria and Sicily 
in the South. Cluster sampling was carried 
out according to World Health Organization 
(WHO) cluster survey methodology [26] with 
classes as the unit of sampling. The number of 
children to be surveyed in each geographical 
area was calculated based on an expected 
prevalence rate of overweight and obesity 
of 30%, a desired precision level using 95% 
confidence intervals of 5%, and a design effect 
of 2. The resulting number was increased of 
11.5% in order to compensate for possible 
refusals to participate to the study. Thus, 
720 children per each area were considered 
corresponding to an estimate of 40 classes, 
assuming an average of 18 children per class. 
127 third grade classes were recruited for 
a total of 2565 children enrolled. Given the 
important amount of collaboration needed 
from families and teachers, the participation 
rate to the study was high (92,3%) and only 
one class refused, however 6.4% of the total 
children (n=164) were absent from school the 
day of the survey and it was not possible to 
recover them afterwards.

Overall, 2193 children with complete and 
valid anthropometry measurements (1117 males) 
were investigated in the study, and 2129 of them 
with complete and valid questionnaire were 
included in the analysis relative to this paper.

Data collection was performed in April-
May 2009. The study was in compliance with 
the Ethical Committee of the Italian National 
Institute of Health. Only children with a consent 
form signed by a parent or legal guardian were 
included in the sample.

Anthropometric measurements

To classify children on the basis of their 
ponderal status, height and weight were 
measured by trained and standardized staff 
of the local health units, according to WHO 

[27]. Height was measured to the nearest 0.1 
cm by stadiometers SECA 214 (Hamburg, 
Germany). Weight was measured to the nearest 
50 g by electronic scales SECA 872TM (Hamburg, 
Germany). According to the surveillance system 
“OKkio alla SALUTE” protocol, a validated, 
simplified procedure was used [28,29],  in order 
to encourage children and their parents to 
join in the study: body weight was measured 
with clothes, rather than in light underwear 
(removing shoes, jackets, heavy sweaters, belts 
and empting the pockets) and then corrected 
for the estimated weight of the clothing. 

Body Mass Index (BMI) was calculated 
as the weight divided by the square of the 
height (kg/m2). Ponderal status was assessed 
by gender-age specific BMI reference values of 
Cole & Lobstein [30]. 

Questionnaire

A self-administered questionnaire was 
completed by the parents. The description of 
the SbSB included time spent viewing television 
and that spent using computer/playstation/
other electronic games on school days and 
non-school days separately, with the following 
response categories: never, less than 1 hour/
day, 1 to less than 2 hours/day; from 2 to less 
than 3 hours/day; 3 or more hours/day (for 
data analyses the participants were thereafter 
classified into three groups for each screen-
based sedentary behaviour: less than 1 hour/
day; between 1 and 2 hours/day; more than 
2 hours/day) and if children had a television 
and a computer in the bedroom (yes/no). The 
questionnaire also included information on the 
child’s family (age and reported weight and 
height of parents, parental education level, 
occupation and physical activity).  

Statistical analysis

Statistical analyses were performed using 
the statistical packages Statistica for windows 
version 8.0 (StatSoft, Inc., Tulsa, OK, USA) and 
SAS, version 9.2 (User’s Guide. Cary, NC, USA: 
SAS Institute Inc, 2008) for logistic regression. All 
analyses took into account the sampling design. 
The class identification code identified the 
first-stage (primary) sampling units, or clusters. 
Geographical areas and regions determined 
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the strata from which classes were selected. 
A sampling weight was assigned to children 
enrolled in each stratum, computed as the 
reciprocal of the selection probability (ratio of 
the resident population aged 8-9 years to the 
number of children selected in each stratum). 
Continuous variables are presented as mean 
values with their standard errors (SE), while 
categorical variables are presented as relative 
frequencies. Associations between categorical 
variables were tested by contingency tables and 
Pearson’s chi-square test. A multiple logistic 
regression model was employed to study the 
associations between children’s spending >2 
hours/day in SbSB (response variable) and 
potential determinants like mother’s and father’s 
age, mother’s and father’s ponderal status, 
parental education and physical activity; gender 
and geographical area were confounding factors. 
Three multiple logistic regression models 
were also estimated separately for the three 
geographical areas. A simple entry procedure 
was employed for the explanatory variables. The 
likelihood-ratio test and the efficiency Score test 
were used for testing the goodness of fit, these 
tests resulting significant for the considered 
models. Wald chi-square test was used for 
testing the significance of individual parameters. 
For all the tests a p-value <0.05 was considered 
to be statistically significant. 

 

Results

The characteristics of the study sample 
are shown in Table 1. Time spent in SbSB 
according to gender, ponderal status and 
geographical area is presented in Table 2. The 
percentage of children that spent >2 hours/day 
watching television during non-school days 
was higher compared to school days. Moreover, 
the percentage of children that used PC/play-
station/other electronic games for >2 hours/
day was greater on non-school days rather than 
school days. The rate of males that watched TV 
and/or played computer/video games for >2 
hours/day during both school days and non-
school days, was significantly greater (p =0.003 
and p=0.042 for TV during school days and 
non-school days respectively and p <0.0001 for 
PC/play-station/other electronic games) than 
that of females. The percentage of children who 
watched TV for >2 hours /day was higher in 
the overweight/obese group rather than in the 

under/normalweight one, on both schooldays 
(p=0.0007) and non-school days but in this case 
the difference was not significant (p=0.079).

On school days just over half of the 
children investigated spent between 1-2 hours 
viewing TV, without significant differences 
by geographical area. When considering the 
proportion of children who watched TV for <1 
hour/day and that of those who watched TV for 
>2 hours/day, significant differences (p=0.002) 
were observed between the North and the 
South: children who spent <1 hour/day were 
38.0% in the North and 25.8% in the South, 
conversely children who watched television 
for >2 hours/day were almost double in the 
South (21.1%) compared to those in the North 
(11.7%). The same geographical trend and 
significance (p=0.015) were observed during 
non-school days. Generally, children spent less 
time in using a computer/play-station/other 
electronic games than in viewing TV, but the 
geographical trends were very similar. 

50.8% of children had a TV and 31. 5% had 
a computer in their bedroom (Table 3). Higher 
percentages of children with TV or PC in the 
bedroom were observed among those using 
these devices for >2 hours/day, both on school 
days and non-school days. Having a TV in the 
bedroom was associated with geographical 
area (higher percentages were reported in 
the Centre and in the South rather than in 
the North, p=0.002), with child’s ponderal 
status (55.7% in the overweight/obese group 
vs. 48.0% in the under/normalweight one, 
p=0.011) and strongly inversely associated with 
the mother’s education level. In the same way, 
the percentages of children with a PC in the 
bedroom increased with decreasing mother’s 
education level.

Crude odds ratios of being overweight/
obese, of watching TV and of using PC for >2 
hours/day were calculated for those having TV 
and those with a PC in the bedroom. Children 
having a TV in the bedroom were 36% more 
likely to be overweight/obese, were 53%  and 
30% more likely to watch TV for >2 hours/
day during schooldays, and non-school days 
respectively, than those without a TV in their 
bedroom. Compared to children without a PC 
in the bedroom, those who had it were over 
2 times more likely to use it for >2 hours/day 
during schooldays, and 67% more likely to use 
it during non-school days.

Table 4 presents results of logistic regression 
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analyses. From the model referred to the total 
sample, children living in the Centre and South 
of Italy were 48% and 63% respectively more 
likely to spend >2 hours/day in SbSB , than 
children living in the North; females were 43% 
less likely to be engaged in such activities. In 
the Northern regions females were about 30% 
less likely to be engaged in SbSB for >2 hours/
day than males, while in the other geographical 
areas females were over 40% less likely to be 
engaged in such activities. Only in the North, 
children with mother aged 35-44 years resulted 
almost 30% less likely to be engaged in SbSB 
for more than 2 hours/day than those with ≥45 
years mother, and children with at least one 
parent with university degree resulted 54% less 
likely to spent time in SbSB .

Discussion

Watching television, playing video games, 
using computers are the most frequent sedentary 
lifestyle patterns of the contemporary young 
people and are frequently associated with 

the increasing prevalence of overweight and 
obesity in childhood [31,32]. The aim of this 
study was to examine the SbSB  and associated 
factors of a sample of Italian school children. 
It was found that a high percentage of children 
exceeded the 2 hours recommendation and, so 
much as half of them, were exceeding 2 hours 
per day on non-school days. Children doing so, 
were more overweight/obese, more males than 
females and living more in the South of Italy 
than in the North. The results of this study are 
similar to those reported in the National Health 
and Nutrition Examination Survey (NHANES) 
2001-2006, i.e. a large percentage of the 
children in the United States are exceeding 
2 hours per day of sedentary behaviour, 
with large amounts of TV/videos. Further, it 
appears there are gender, ethnic, age, BMI, and 
household income differences in the amount 
of time spent in sedentary behaviour (i.e., total 
screen time) [33]. Also other studies carried out 
in Europe showed that children spent more 
time watching television and playing video 
games on weekends than on weekdays and 
boys more time in both cases than girls [34,35].

N   Age
(years)

Weight 
  (kg)

Height 
  (cm)

  BMI
(kg/m2)

Gender

Males 1084 8.8±0.04 33.0±0.29 133.5±0.26 18.3±0.13

Females 1045 8.8±0.03 32.8±0.36 133.5±0.33 18.3±0.16

Geographical area

North 730 8.9±0.02 32.4±0.22 134.5±0.30 17.8±0.11

Centre 673 8.8±0.05 32.8±0.38 133.6±0.31 18.2±0.16

South 726 8.8±0.07 33.1±0.44 133.0±0.46 18.5±0.21

Ponderal status

Under/normalweight    1384 8.8±0.04 28.5±0.16 132.1±0.26 16.2±0.06

Overweight     520 8.8±0.04 37.5±0.25 135.2±0.39 20.4±0.06

Obese     225 8.7±0.05 47.2±0.61 137.0±0.60 25.0±0.20

Total sample                        2129 8.8±0.04 32.9±0.26 133.5±0.25 18.3±0.12

  Ponderal status N          Frequency % IC

  Under/normalweight 1384              63.6 60.9 - 66.4

  Overweight 520              24.6 22.7 - 26.4

Obese 225              11.8 9.9 - 13.8

table 1

Physical characteristics of the sample (mean ±SE).
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In addition, in the San Diego Study of 
Child Activity and Nutrition, a higher maternal 
education was also associated with lower TV 
viewing duration in children, but this result was 
only statistically significant in early childhood 
(6 years) and in a large Australian sample, 
maternal education was strongly inversely 
related to daily TV viewing in both, younger 
children (mean age 6 years) and older children 
(mean age 11 years) [36]. Similar results were 
observed in this survey.

Different studies have suggested that 
the home environment, and in particular the 
presence of a TV set in a child's bedroom, 
influences children's TV watching [37]. This 
study showed that having a TV set in the 
bedroom was associated with an increased 
risk of being overweight/obese and watching 
TV for >2 hours/day. Similar findings have 
been reported in many previous studies that 
suggested that children with a television in 
their bedroom watch more TV and have fewer 
rules about television than children without a 
television in their bedroom [19,38-41].

Finally, the multiple logistic regression 
showed that gender is a predictor of the time 
spent on screen-based sedentary activity. Other 
predictors are the mother’s age and parental 
level of education, but only for the subsample 
of children living in the North of Italy. 

The strengths of these analyses include 
a large, fairly representative sample of an 
under researched European population and 
the public health implication of these SbSB. 
Moreover, the rate of retention in this study 
was high. Furthermore, the study takes into 
account the three geographical areas of Italy 
with different prevalence of overweight and 
obesity. An important limitation is the cross-
sectional survey, thus, the direction of these 
findings cannot be determined. Another limit 
of this study is the use of gender-age specific 
BMI reference values to define the ponderal 
status of children, due to the need for reliable 
measures and high acceptance by children and 
families. In fact BMI, currently reckoned as a 
valid indirect measure of adiposity in children 
for survey purposes, being associated with body 

Time of TV viewing 
on school

days (row%)

Time of TV viewing on
non-school days 

(row%)

Time using computer/
play-station/other 

electronic games on 
school days (row%)

Time using computer/
play-station/other 

electronic games on
non-school days 

(row%)

< 1 
hour

1-2 
hours

> 2 
hours

< 1 
hour

1-2 
hours

> 2 
hours

< 1 hour
1-2 

hours
> 2 

hours
< 1 

hour
1-2 

hours
> 2 

hours

Gender

Males 25.9 51.7 22.4 13.2 40.0 46.8 70.2 23.6 6.2 42.8 40.4 16.8

Females 32.1 51.9 16.0 14.9 45.0 40.1 86.2 11.6 2.2 67.0 28.0 5.0

p-value 0.003 0.042 <0.0001 <0.0001

Geographical area

North 38.0 50.3 11.7 20.6 44.5 34.9 86.0 12.1 1.9 63.6 29.6 6.8

Centre 29.3 51.1 19.6 13.3 42.4 44.3 78.1 18.2 3.7 53.6 34.6 11.8

South 25.8 53.1 21.1 12.7 41.9 45.4 76.0 18.6 5.4 53.6 35.3 11.1

p-value 0.002 0.015 0.009 0.048

Ponderal status

Under/normalweight 32.1 50.5 17.4 14.6 44.2 41.2 79.3 16.5 4.2 54.9 34.3 10.7

Overweight/obese 23.4 54.2 22.4 13.1 39.5 47.4 76.5 19.3 4.2 55.2 33.8 11.0

p-value 0.0007 0.079 0.410 0.974

Total 29.0 51.8 19.2 14.1 42.5 43.4 78.3 17.5 4.2 55.0 34.2 10.8

table 2

Percentages of children according to SbSB by gender, geographical area and ponderal status
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Having a TV in bedroom 
(row %)

Having a PC in bedroom 
(row %)

Yes No p-value Yes No p-value

50.8 49.2 31.5 68.5

Gender

Males 51.4 48.6 0.582 33.5 66.5 0.095

Females 50.2 49.8 29.4 70.6

Geographical area

North 36.8 63.2 0.002 27.9 72.1 0.404

Centre 55.8 44.2 31.0 69.0

South 50.7 49.3 33.1 66.9

Child’s ponderal status

Normalweight 48.0 52.0 0.011 30.1 69.9 0.137

Overweight/obese 55.7 44.3 33.9 66.1

MOTHER'S EDUCATION

Less than high school 58.2 41.8 <.0001 34.8 65.2 0.0005

High school 51.8 48.2 33.1 66.9

University 32.9 67.1 19.9 80.1

Hours watching TV / schooldays

≤ 2 hours/day 48.9 51.1 0.003 - -

> 2 hours/day 59.4 40.6 - -

Hours watching TV/non-school days

≤ 2 hours/day 48.1 51.9 0.020 - -

> 2 hours/day 54.5 45.4 - -

Hours using PC / schooldays

≤ 2 hours/day - - 30.8 69.2 0.005

> 2 hours/day - - 49.0 51.0

Hours USING PC/non-school days

≤ 2 hours/day - - 30.2 69.8 0.001

> 2 hours/day - - 42.0 58.0

Odds ratio (95% CI)

Having a TV in bedroom 
(vs. no)

Having a PC in bedroom 
(vs. no)

OR of being overweight/obese 1.36 (1.07 – 1.73) 1.19 (0.95 – 1.51)

OR of watching TV > 2 hours/day on school days  1.53 (1.14 – 2.05) -

OR of watching TV > 2 hours/day 
on non-school days 1.30 (1.04 -1.62) -

OR of using PC > 2 hours/day on school days  - 2.16 (1.30 – 3.56)

OR of using PC > 2 hours/day 
on non-school days  - 1.67 (1.24 – 2.25)

table 3

Factors associated with having a TV and a PC in child’s bedroom.
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composition and risk factors [42,43] and practical 
for comparisons between population groups or 
monitoring a population, has several limits and 
its variations can reflect changes in lean rather 

than fatmass or internal rather than peripheral 
fat, implicating various health risks [42].

Also, parental report of children’s 
sedentary behaviour is less accurate than direct 

Total sample North Centre South

Geographical area

  North Referent group - - -

  Centre 1.48** (1.14-1.91) - - -

  South 1.63* (1.28-2.07) - - -

Gender

   Males Referent group Referent group Referent group Referent group

   Females 0.57** (0.45-0.72) 0.68* (0.46-0.99) 0.59* (0.38-0.91) 0.54* (0.38-0.77)

Mother’s age

   20-34 1.15 (0.69-1.89) 0.76 (0.42 -1.40) 1.22 (0.36-4.12) 1.24 (0.62-2.48)

   35-44 0.81 (0.56-1.18) 0.62*(0.41- 0.93) 0.78 (0.30-2.10) 0.88 (0.53-1.45)

   45-54 Referent group Referent group Referent group Referent group

Father’s age

   20-34 0.67 (0.35-1.32) 1.40 (0.58 -3.33) 0.87 (.24-3.15) 0.56 (0.22-1.46)

   35-44 1.07 (0.78-1.48) 0.88 (0.62 -1.24) 1.07 (0.54-2.13) 1.18 (0.73-1.90)

   ≥45 Referent group Referent group Referent group Referent group

Parental educationb

   Less than high school Referent group Referent group Referent group Referent group

   High school 1.04 (0.83-1.31) 1.04 (0.74 -1.49) 0.67 (0.37-1.21) 1.12 (0.83-1.51)

   University 0.77 (0.55-1.09) 0.46*(0.31- 0.69) 0.55 (0.27-1.11) 0.94 (0.56-1.59)

Mother’s ponderal status

   Under/normalweight 1.07 (0.57-2.01) 0.94 (0.45 - 1.99) 0.60 (0.20-1.82) 1.19 (0.50-2.84)

   Overweight 1.19 (0.64-2.21) 0.73 (0.34 -1.54) 0.97 (0.20-2.92) 1.45 (0.61-3.46)

   Obese Referent group Referent group Referent group Referent group

Father’s ponderal status

   Under/normalweight 0.99 (0.68-1.46) 0.86 (0.46 - 1.62) 0.72 (0.28-1.79) 1.12 (0.68-1.85)

   Overweight 1.03 (0.73-1.46) 0.91 (0.46 -1.78) 0.78 (0.35-1.75) 1.11 (0.71-1.75)

   Obese Referent group Referent group Referent group Referent group

Parental physical activity

   None physically active 1.09 (0.79-1.50) 1.39  (0.91- 2.13) 1.22 (0.74-2.00) 0.75 (0.40-1.43)

   One parent physically active 1.23 (0.86-1.74) 1.43 (0.69 -1.90) 1.60 (0.96-2.67) 0.89 (0.43-1.82)

   Both physically active Referent group Referent group Referent group Referent group

 a Variables are mutually adjusted
b Higher Educational level between father and mother
* p-value<0.05, ** p-value<0.005

table 4

Odds ratios and 95% CIs, for total sample and geographical areas, contrasting children with >2 
hours a day of total screen time with others by the indicated variablesa
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observation [44]. Despite these limits, the 
data presented in this paper demonstrate that 
a high percentage of Italian school children 
spent a considerable amount of time in SbSB, 
more than currently recommended, especially 
in the South. It is also noteworthy that the 
international study Health Behaviour in School-
aged Children (HBSC), carried out on 11, 13 and 
15 years old adolescents in the same period, 
suggests the existence of a trend to the increase 
of the sedentary behaviours with the increase 
of age. In fact, the HBSC study showed, respect 
to the younger children investigated in the 
ZOOM8 study, a higher percentage of Italian 
teenagers that spend more than two hours per 
day watching TV and using computer/play-
station/similar devices and especially that this 
percentage increases with increasing age, as 
the amount of adolescents that never practice 
physical activity [45].

Conclusions

Children from the studied Italian regions 
spent a considerable amount of time in SbSB, 
exceeding media recommendations, especially 
in the Southern area. Thus, SbSB  should be 
monitored from childhood, implementing, at the 
same time, effective intervention strategies tailored 
geographically and especially aimed at parents 
and other caretakers to enforce rules regarding 
television and other screen-based media. 

Acknowledgements: We gratefully acknowledge 

Paolo D’Argenio, Alberto Perra, Nancy Binkin and the 

ZOOM8 Group,  including Laura Censi, Dina D’Addesa, 

Amleto D’Amicis, Veronica Angelini, Noemi Bevilacqua, 

Giovina Catasta, Irene Fabbri, Myriam Galfo, Deborah 

Martone, Romana Roccaldo, Elisabetta Toti, (CRA-NUT); 

Angela Spinelli, Giovanni Baglio, Anna Lamberti, Paola 

Nardone (CNESPS, National Centre for Epidemiology, 

Surveillance and Health Promotion of the National 

Institute of Health) , Daniela Galeone, Maria Teresa 

Menzano, Maria Teresa Scotti (Ministry of Health); 

Maria Teresa Silani, Silvana Teti (Regional Health 

Authority of Lazio); Adriano Cattaneo, Paola D'Acapito, 

Claudia Carletti (Friuli Venezia Giulia), Federica Pascali 

(Liguria), Giordano Giostra (Marche), Giulia Cairella, 

Esmeralda Castronuovo (Lazio), Giuseppina Fersini, 

Marina La Rocca (Calabria), Simonetta Rizzo, Achille 

Cernigliaro (Sicilia); the Technical Committee of OKkio 

alla SALUTE - Giovanni Baglio, Giulia Cairella, Marcello 

Caputo, Margherita Caroli, Chiara Cattaneo, Franco 

Cavallo, Laura Censi, Amalia De Luca, Barbara De Mei, 

Daniela Galeone, Giordano Giostra, Anna Lamberti, 

Gianfranco Mazzarella, Paola Nardone, Giuseppe Perri, 

Maria Teresa Silani, Anna Rita Silvestri, Angela Spinelli, 

Lorenzo Spizzichino for their contribution. We thank 

the many healthcare workers, teachers and families 

throughout the country who participated in this study. 

Funding: Funding for this study was provided by the 

Italian Ministry of Health/Centre for Disease Prevention 

and Control, Chapter 4393/2005 – CCM.

Disclaimers: The authors declare no conflict of 

References
[1]	 Byun Dowda M, Pate RR. Associations between 

screen-based sedentary behavior and cardiovascular 

disease risk factors in Korean youth. J Korean Med 

Sci. 2012; 27 (4): 388-94.

[2]	 Janz KF, Burns TL, Levy SM.Tracking of activity and 

sedentary behaviors in childhood: The Iowa Bone 

Development study.  Am J Prev Med. 2005; 29 (3): 171-8. 

[3]	 Zimmerman FJ, Christakis DA. Children’s television 

viewing and cognitive outcomes: a longitudinal analy-

sis of national data. Arch Pediatr Adolesc Med. 2005; 

159:619-25. 

[4]	 Sedentary Behaviour Research Network. Letter to the 

editor: standardized use of the terms "sedentary" and 

"sedentary behaviours".  Appl Physiol Nutr Metab. 

	 2012; 37 (3): 540-2. doi: 10.1139/h2012-024. Epub 

2012 Apr 27. PubMed PMID: 22540258.

[5]	 Ekelund U, Brage S, Froberg K, et al. TV viewing and 

physical activity are independently associated with 

metabolic risk in children: The European Youth Heart 

Study. PLoS Med. 2006; 3 (12): e488. 

[6]	 Ekelund U, Anderssen SA, Froberg K, Sardinha LB, 

Andersen LB, Brage S; European Youth Heart Study 

Group. Independent associations of physical activ-

ity and cardiorespiratory fitness with metabolic risk 

factors in children: The European youth heart study. 

Diabetologia 2007; 50 (9):1832-40. 

[7]	 Boone JE, Gordon-Larsen P, Adair LS, Popkin BM. 

Screen time and physical activity during adolescence: 

e 9 4 7 3 - 9



OR IG INA L  AR T I C L ES

Epidemiology Biostatistics and Public Health - 2014, Volume 11, Number 3

Sedentary behaviours in Italian school children

interest.

longitudinal effects on obesity in young adulthood.  

Available from: http://www.ijbnpa.org/content/4/1/26

[8]	 Crespo CJ, Smit E, Troiano RP, Bartlett SJ, Macara CA, 

Anderson RE. Television watching, energy intake, and 

obesity in US children: results from the third National 

Health and Nutrition Examination Survey 1988-1994. 

Arch Pediatr Adolesc Med. 2001; 155:360-5.  

[9]	 Danner FW. A national longitudinal study of the asso-

ciation between hours TV viewing and the trajectory 

of BMI growth among US children. J Pediatr Psychol. 

2008; 33:1100-7. 

[10]	 Taylor RW, Murdoch L, Carter P, Gerrard DF, 

Williams SM, Taylor BJ. Longitudinal study of physi-

cal activity and inactivity in preschoolers: the FLAME 

Study. Med Sci Sports Exerc. 2009; 41:96-102. 

[11]	 Williams TM, Handford AG. “Television and other lei-

sure activities”. In: Academic Press Inc, T. M. Williams. 

editor. The impact of television a natural experiment 

in Three Communities. New York, 1986: 143-213. 

[12]	 Davey G. Children’s television, radio, internet, and 

computer usage in a city and a village of China. 

Visual Anthropology 2008; 21:160-5.

[13]	 Wiecha JL, Sobol AM, Peterson KE, et al. Household 

television access: associations with screen time, read-

ing, and homework among youth. Ambul Pediatr. 

2001; 1:244-51.

[14]	 Hoyos Cillero I, Jago R. Sociodemographic and home 

environment predictors of screen viewing among 

Spanish school children. J Public Health (Oxf). 2011; 

33 (3):392-402.

[15]	 Jago R, Page A, Froberg K, et al. Screen-viewing 

and the home TV environment: the European Youth 

Hearth Study. Prev Med. 2008; 47:525-9.

[16]	 American Academy of Pediatrics. Committee on 

Public Education. Children, adolescents and televi-

sion. Pediatr. 2001;107(2):423-6.

[17]	 Hamilton MT, Hamilton DG, Zderic TW. Role of low 

energy expenditure and sitting in obesity metabolic 

syndrome type 2 diabetes and cardiovascular disease. 

Diabetes 2007; 56:2655–67.

[18]	 Steele RM, Cassidy A, Ekelund U. Targeting sedentary 

time or moderate- and vigorous-intensity activity: 

independent relations with adiposity in a population-

based sample of 10-y-old British children. Am J Nutr. 

2009; 90:1185–92.

[19]	 Gorely T, Marshall SJ, Biddle SJH. Couch  kids: 

Correlates of  television viewing among youth. Int J 

Behav Med. 2004; 3:152–63.

[20]	 Burdette HL, Whitaker RC, Kahn RS, Harvey-Berino J. 

Association of maternal obesity and depressive symptoms 

with television-viewing time in low-income preschool 

children. Arch Pediatric Adolesc Med. 2003; 157:894-9.

[21]	 Péneau S, Salanave B, Rolland-Cachera MF, Hercberg 

S, Castetbon K. Correlates of sedentary behavior in 7 

to 9-year-old French children are dependent on mater-

nal weight status. Int J Obes.  2011; 35 (7):907-15.

[22]	 Censi L, D’Addesa D, Galeone D, Andreozzi S, Spinelli 

A. Studio ZOOM8: l’alimentazione e l’attività fisica 

dei bambini della scuola primaria. (Rapporti ISTISAN 

12/42). Roma: Istituto Superiore di Sanità; 2012. 

[23]	 Spinelli A, Lamberti A, Baglio G, Andreozzi S, 

Galeone D. OKkio alla SALUTE: sistema di sorveg-

lianza su alimentazione e attività fisica nei bam-

bini della scuola primaria. Risultati 2008. Rapporti 

ISTISAN  2009. 

[24]	 Turchetta F, Gatto G, Saulle R, Romano F, Boccia 

A, La Torre G. Systematic review and meta-anal-

ysis of the prevalence of overweight and obesity 

among school-age children in Italy. Epidemiol Rev 

2012;36(3-4):188-95.

[25]	 Binkin N, Fontana G, Lamberti A, Cattaneo C, Baglio 

G, Perra A and Spinelli A. A national survey of the 

prevalence of childhood overweight and obesity in 

Italy. Obes Rev. 2010, 11:2-10.

[26]	 Bennett S, Woods T, Liyanage WM, Smith DL: A sim-

plified general method for cluster sample surveys of 

health in developing countries. World Health Stat Q 

1991; 44:98–106.

[27]	 World Health Organization. Physical status: the use 

and interpretation of anthropometry. Report of a 

WHO Expert Committee, Technical Report Series No. 

854,1995.

[28]	 Spinelli A, Lamberti A, Nardone P, Andreozzi S, 

Galeone D. Sistema di sorveglianza OKkio alla 

SALUTE: risultati 2010. Rapporti ISTISAN 2012, 12:14.

[29]	 Censi L, Spinelli A, Roccaldo R, et al. Dressed 

or undressed? How to measure children’s body 

weight in overweight surveillance? Public Health 

Nutr. 2013. [Epub ahead of print]. doi:10.1017/

S1368980013003030.

[30]	 Cole TJ, Lobstein T. Extended international (IOTF) 

body mass index cut-offs for thinness, overweight 

and obesity. Pediatr Obes. 2012, 7 (4):284-94. doi: 

10.1111/j.2047-6310.2012.00064.x. Epub 2012 Jun 19.

[31]	 Janssen I, Katzmarzyk PT, Boyce WF, et al. Health 

Behaviour in School-Aged Children Obesity Working 

Group. Comparison of overweight and obesity preva-

lence in school-aged youth from 34 countries and 

their relationship with physical activity and dietary 

patterns. The International Association for the study 

of obesity. Obes Rev. 2005, 6 (2):123-32.

[32]	 Salbe AD, Weyer C, Harper I. Lindsay RS, Ravussin 

E, Tataranni PA.Assessing risk factors for obes-

ity between childhood and adolescence: II. Energy 

e 9 4 7 3 - 1 0



OR IG INA L  AR T I C L ES

Epidemiology Biostatistics and Public Health - 2014, Volume 11, Number 3

Sedentary behaviours in Italian school children

metabolism and physical activity. Pediatr. 2002, 110 

(2 Pt 1):307-14.

[33]	 Sisson SB, Church TS, Martin CK, et al.  Profiles of  

Sedentary Behavior in Children and Adolescents: the 

U.S. National Health and Nutrition Examination Survey, 

2001–2006. Int J Pediatr Obes. 2009, 4 (4):353-9.

[34]	 Vasques C, et al: Prevalence of overweight/obesity 

and its association with sedentary behavior in chil-

dren. Rev Port Cardiol. 2012. Available from: http://

dx.doi.org/10.1016/j.repc.2012.03.005

[35]	 Santaliestra-Pasías AM, Mouratidou T, Verbestel V, 

et al. Physical activity and sedentary behaviour in 

European children: the IDEFICS study. Public Health 

Nutr. 2013 Oct 8:1-12. [Epub ahead of print]

[36]	 Rey-López JP, Tomas C, Vicente-Rodriguez G, et al. 

Sedentary behaviours and socio-economic status in 

Spanish adolescents: the AVENA study. Eur J Public 

Health  2011, 21 (2):151-7.

[37]	 Saelens BE, Sallis JF, Nader PR, Broyles SL, Berry CC, 

Taras HL. Home environmental influences on chil-

dren's television watching from early to middle child-

hood. J Dev Behav Pediatr. 2002, 23:127–32. 

[38]	 Jordan AB, Hersey JC, McDivitt JA, Heitzler CD. 

Reducing children's television-viewing time: a quali-

tative study of parents and their children. Pediatr. 

2006, 118 (5): e1303-10. 

[39]	 Robinson TN. Reducing children’s television view-

ing to prevent obesity: a randomized controlled trial.  

JAMA 1999, 282:1561–7.

[40]	 Dennison BA, Erb TA, Jenkins PL. Television viewing 

and television in bedroom associated with overweight 

risk among low-income preschool children. Pediatr. 

2002, 109:1028–35.

[41]	 Adachi-Mejia AM, Longacre MR, Gibson JJ , Beach 

ML, Titus-Ernstoff LT, Dalton MA. Children with a TV 

in their bedroom at higher risk for being overweight. 

Int J Obes 2007, 31:644–51.  

[42]	 Dietz WH, Robinson TN. Use of the body mass index 

as a measure of overweight in children and adoles-

cents. J Pediatr. 1998;132:191–3.

[43]	 Rolland-Cachera MF for the European Childhood 

Obesity Group. Childhood obesity: current definitions 

and recommendations for their use. Int J Pediatr 

Obes 2011; 6: 325–31.

[44]	 Anderson DR, Field DE, Collins PA, Lorch P, Nathan 

JG. Estimates of young children's time with televi-

sion: a methodological comparison of parent reports 

with time-lapse VG home observations. Child Dev 

198, 56:1345-57.

[45]	 Cavallo F, Giacchi M, Vieno A, et al. Studio HBSC-

Italia (Health Behaviour in School-aged Children): 

rapporto sui dati 2010. Roma: Istituto Superiore di 

Sanità; 2013. (Rapporti ISTISAN 13/5).

e 9 4 7 3 - 1 1


