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Abstract

Background: There are no data on physical activity and sedentary behaviours of Greek-Cypriot children and
adolescents, and no study to date examined the association between these two behaviours in this population. The
purpose of this study was to document the prevalence of physical activity and sedentary behaviours among Greek-
Cypriot adolescents and examine the association between physical activity and a range of sedentary behaviours.
Logistic regression analyses were performed to examine the association between physical activity and sedentary
behaviours.

Methods: A cross-sectional study among 1,966 Greek-Cypriot children and adolescents was conducted in 2008/
2009. Data were collected by means of a questionnaire across primary, middle, high and technical/vocational
schools.

Results: Overall 52.3% and 52.4% of the participants met physical activity and television viewing guidelines
respectively. Boys and younger children were more likely to meet guidelines. Boys who attended sports clubs for
two or more times per week were more likely to be physically active (OR = 3.4), and those who listened to music
for one or less than one hour per day were less likely to be physically active (OR = 0.6). Girls who attended sports
clubs for two or more times per week and who watched television for two or less than two hours per day were
more likely to be physically active, (OR = 3.0 and OR = 1.5 respectively). Girls who reported travelling by car/bus/
motorbike for one or less than one hour per day were more likely to actively travel to school (OR = 1.8).

Conclusions: Findings from this study provide limited support for the displacement hypothesis whereby sedentary
behaviours displace physically active time. About 50.0% of Greek children and adolescents in Cyprus meet existing
physical activity and television viewing guidelines. Encouraging children to attend sports clubs for at least two
times per week may markedly improve their physical activity levels.

Background
Participation in physical activity has been found to
result in health benefits including improved bone
mineral density and improved indices of cardiovascular
health such as blood pressure and overweight and obe-
sity among children [1-3]. Excessive television watching
results in greater levels of overweight and obesity across
children in many countries [4-6]. A recent study also
suggested that television watching and computer use are
positively associated with aggression and alcohol use [7].

Studies that examined the combined effects of television
and physical activity on overweight and obesity also
indicate that low levels of physical activity and high
levels of television watching among younger [8] and
older children [9,10] are associated with increased levels
of overweight and obesity.
Current guidelines recommend that young people

should engage in physical activity for at least 60 minutes
of moderate to vigorous intensity per day [2,11] and
should watch television for no more than 2 hours per
day [12,13]. Nevertheless, findings from a number of
studies from different countries suggest that young peo-
ple do not meet these guidelines. Data from self-reports
of children’s physical activity suggest that about 42% of

* Correspondence: conlou@avacom.net
1Department of Education, The Open University of Cyprus, Nicosia, Cyprus
Full list of author information is available at the end of the article

Loucaides et al. International Journal of Behavioral Nutrition and Physical Activity 2011, 8:90
http://www.ijbnpa.org/content/8/1/90

© 2011 Loucaides et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

mailto:conlou@avacom.net
http://creativecommons.org/licenses/by/2.0


12-19 year-olds from Canada [14], 35% of 15-18 years-
olds from the U.S. [15] and about one-third of young
people from Europe [16] meet the recommendation of
at least 60 minutes of moderate to vigorous intensity
activity per day. Likewise, 46% of 15-16 year-olds from
Finland [17] and 45% of Scottish adolescents watch
more than 2 hours of television per day [18]. A recent
cross national investigation indicated that the percentage
of adolescents from North America and Europe exceed-
ing the recommended amount of television watching
per day is 77% [19].
A number of studies have examined the association

between physical activity and television watching. This
investigation has been based on the displacement
hypothesis that states that engaging in sedentary activ-
ities displaces or reduces physical activity [17,20]. A
longitudinal study failed to reveal a relationship between
year-to-year changes in television viewing and changes
in moderate to vigorous physical activity among 10-15
year-olds suggesting that these two behaviours are two
separate constructs [21]. Lack of association between
television watching and other sedentary behaviours was
also observed in cross-sectional studies assessing weekly
frequency of physical activity participation [22], and
active commuting to school [23].
On the contrary, Tammelin et al. [17] have found a

negative association between television watching/com-
puter use and self-reported physical activity in a sample
of 6928, 15-16 year-old Finnish youth and Hager [24]
observed in a sample of 40 boys aged 9-12 that those
who watched television after school were less likely to
be active as assessed by accelerometer in comparison to
those who did not watch television. Reviewing the evi-
dence on the association between sedentary behaviours
and obesity development, Rey-Lopez et al. [25] con-
cluded that it is not known whether sedentary behaviour
displaces physical activity, and findings from a meta-
analysis indicate that the relationship between physical
activity and television watching, playing video games or
using computers receives very little empirical support
[26].
Findings from the above studies suggest that the evi-

dence supporting the association between physical activ-
ity and sedentary behaviours are contradictory. It is
therefore important to assess both of these behaviours
as they may both need to be targeted for physical activ-
ity promotion. This is especially important as young
peoples’ physical activity levels tend to decline as they
move through adolescence [16,27]. Furthermore, while
findings regarding the association between age and
screen time behaviours are mixed [6,28] a recent cross
national investigation suggests that older adolescents are
more likely to be spending more than two hours daily in
cumulative screen time [19].

While data on physical activity among Greek-Cypriot
elementary school children exist [22,29], to our knowl-
edge there are no data that examine the physical activity
levels and sedentary behaviours of Greek-Cypriot ado-
lescents with reference to physical activity and television
watching guidelines across different levels of education.
This is especially important as Greek-Cypriot children’s
levels of overweight and obesity are increasing [30]. As
obesity prevention interventions need to be tailored to
the needs of local participants, an understanding of the
physical activity and screen-viewing behaviours of
Cypriot youth is urgently needed. Further, examining
the association between physical activity and sedentary
behaviours in a unique population may help enrich
existing evidence. A recent study also indicated that tel-
evision watching has dominated the assessment of
sedentary behaviours [18], and there is a need to con-
sider a wide range of sedentary activities when examin-
ing the association with physical activity [18,26,31].
Lastly, as only one study was located that examined the
association between active commuting to school and
sedentary behaviours [23], more data are needed that
examine this association. To address these issues, this
study examined the association between physical activity
(moderate to vigorous and active travelling) and multi-
ple sedentary behaviours in a sample of Greek-Cypriot
youth.
Therefore, the purpose of this study was twofold: 1) to

document the prevalence of physical activity and seden-
tary behaviours across different levels of education in
Cyprus and 2) to examine the association between phy-
sical activity (moderate to vigorous and active travelling)
and a range of sedentary behaviours.

Methods
Participants
Students from 25 schools from all districts under the
control of the Republic of Cyprus were invited to parti-
cipate in this study including grade six students from
nine elementary schools (n = 448), grade 7-9 students
from six middle schools (n = 656), grade 10-12 students
from five high schools (n = 479) and from five technical
schools (n = 383). Technical schools offer vocational
rather than academic training. Letters were sent to the
head-teachers of each school informing them of the pro-
cedures involved. All head-teachers gave their consent,
and students from all grade six classes from the elemen-
tary schools and randomly selected classes of students
from middle, high and technical schools were invited to
complete questionnaires while at school. Parental
informed consent was obtained by all students who
completed questionnaires. The protocol for this study
was approved by the Cyprus Pedagogical Institute and
by the Cyprus Ministry of Education and Culture.
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Measures
Physical activity
Physical activity was assessed with four items modified
from the Youth Risk Behavior Survey [32]. Two of these
items assessed weekly frequency students participated in
moderate (’Physical activity that does not make you
sweat or breathe hard such as walking, slow bicycling
and volleyball’) and vigorous (’Physical activity that
makes you sweat and breathe hard such as running,
playing basketball, playing football and swimming’) phy-
sical activity respectively. Responses for these items
were on an eight-point scale ranging from ‘not at all’ to
‘seven days’. Two further items assessed the usual dura-
tion that students participated in moderate and vigorous
activities with four response options including ‘up to 30
minutes’, ‘up to one hour’, ‘up to one and a half hour’
and ‘more than one and a half hour’. A recent review
concluded that the Youth Risk Behavior Survey has
good validity including convergent validity with accel-
erometry [33].
Two other items also assessed physical activity related

behaviours. The first asked students to indicate their
usual mode of travel to school with four possible
responses including bus or car, motorcycle, bicycle and
walk. The second item asked students to indicate the
weekly frequency they attended a sports club. Responses
for this item were on a six-point scale ranging from ‘not
at all’ to ‘more than four times’.
Sedentary behaviours
Eight different sedentary behaviours were assessed
including television watching, video/dvd watching, play-
ing video games (e.g. X-Box), in front of the computer,
studying or doing homework, talking on the phone, lis-
tening to music, and traveling in the car/bus/motor-
cycle. Students were asked to indicate the usual time
(hours per day) that they spent on each of the above
activities. Responses were on a six-point scale and ran-
ged from ‘zero hours’ to ‘more than four hours’.

Data analysis
A principal components analysis with varimax rotation
was conducted on the eight items assessing sedentary
activities to examine whether these sedentary behaviours
could be grouped in different factors. The initial princi-
pal components analysis resulted in the extraction of
two factors. However, because the internal consistency
reliability of the second factor was markedly improved
(from a = .56 to a = .67) after deleting the item ‘hours
per day studying’ the factor analysis was conducted for a
second time without including this item. The results of
the factor analysis with the seven items included are
presented in Table 1. Two factors were extracted
explaining 57.70% of the variance, KMO = 0.807, Bar-
tlett’s Test of Sphericity c2(21) = 2848, p < 0.001. Four
items relating to screen-based activities loaded on factor
one and was therefore named ‘Screen-based sedentary
activities’ and three items loaded on factor two and was
named ‘Non-screen based sedentary activities’. Scores of
the items that loaded on each factor were summed up
and a composite score was obtained for each student on
the two types of activities.
Students were classified as physically active if they par-

ticipated in moderate to vigorous physical activity for at
least 60 minutes per day for seven days [2,11] and were
considered to satisfy the recommendation for daily time
watching television if they watched two or less than two
hours of television per day [12,13]. Independent samples
t-tests were employed to examine potential differences
between boys and girls and physically active and inactive
students across the eight sedentary behaviours and the
weekly frequency of sports club attendance. Effect sizes
(Cohen’s d) were also calculated to examine the practical
significance of the differences between group means [34].
Chi-square tests were used to examine potential differ-
ences in the percentages of adolescents across gender
and level of education that satisfied the physical activity
and television viewing recommendations.

Table 1 Factor analysis of the items assessing sedentary behaviours

Screen-based sedentary activities Non-screen based sedentary activities

Hours per day watching television .808

Hours per day watching video/DVDs .725

Hours per day playing video games (e.g. X-Box, Play-station) .714

Hours per day spending in front of the computer .554

Hours per day talking on the phone .776

Hours per day listening to music .774

Hours per day traveling in the car/bus/motorbike .701

Eigenvalues 2.980 1.059

Percentage of Variance explained 29.828 27.870

Cronbach’s alpha for scale .712 .674
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Three series of adjusted logistic regression analyses
(one for each of the genders and one for the whole sam-
ple) were performed with physical activity (60 or more
minutes of moderate to vigorous physical activity per
day versus less activity) as the dependent variable and
each of the sedentary behaviours and the variable asses-
sing weekly frequency of sports club attendance as the
independent variables. The same sets of analyses were
repeated with travel mode status (active versus non-
active traveling to school) as the dependent variable.
Students were classified as active travelers if they
reported as usual mode of travel to school walk or
bicycle. Reponses on time spent in sedentary behaviours
and weekly frequency of sports clubs attendance were
dichotomized based on median values. Independent
variables with a significant association with the depen-
dent variable at the bivariate level were entered in a
logistic regression model. Level of entry at the model
was set at p = 0.01. Because students were nested in
schools, we used robust (Huber-White sandwich esti-
mates) standard errors to take account of clustering
(non-independence between pupils from the same
school) in the computation of 95% confidence intervals
and p-values. Analyses were performed using the Com-
plex Samples procedure in the Statistical Package for
the Social Science (PASW Statistics 18.0, Chicago, IL,
USA) and alpha was set at 0.05.

Results
Out of the 1966 students who completed questionnaires,
52.4% were boys. Mean age of participants was 14.7 ±
2.2. The majority of participants (84.2%) lived in the

four towns of Cyprus (Nicosia, Lemesos, Larnaca,
Paphos) and the rest lived in rural areas. Tables 2 and 3
present the results of the independent samples t-tests
across gender (boys and girls), and physical activity
(active and inactive) respectively, on each of the seden-
tary activity items, the two composite sedentary activity
variables and the item assessing times per week attend-
ing sports clubs. The only large effect size difference
between boys and girls was observed on the item asses-
sing hours per day playing video games, whereas the
only large effect size difference between active and inac-
tive children was observed on the item assessing times
per week attending sports clubs.

Physical activity and television viewing prevalence
Overall 52.3% of the participants were classified as phy-
sically active, with boys more likely to be physically
active than girls, (c2(1) = 36.19, p < 0.001) (59.0% versus
45.2%). Statistically significant gender differences were
observed across all levels of education. A statistically sig-
nificant difference was also observed across levels of
education, (c2(3) = 83.33, p < 0.001) with a higher per-
centage of students from primary and middle schools
meeting physical activity recommendations in compari-
son to students from technical and secondary schools.
Figure 1 presents the percentages of physically active
students across gender and level of education.
On the whole, 52.4% of the participants met the

recommendation of watching ≤ 2 hours of television per
day with boys more likely to meet the recommendation,
(c2(1) = 6.87, p < 0.01) (55.3% versus 49.3%). Statistically
significant gender differences were observed across

Table 2 Descriptive statistics and t-tests of gender differences in sport club attendance and sedentary activities

Gender Whole sample

Boys Girls

Mean SD Mean SD t-value
(df)

p-value Effect size a Mean SD

Times per week attending sports clubs 2.2 1.8 1.5 1.6 9.54 (1894.3) < 0.001 0.4 1.9 1.8

Hours per day watching television 2.6 1.4 2.8 1.4 2.96
(1916)

< 0.01 0.1 2.7 1.4

Hours per day watching video/DVDs 1.7 1.4 1.4 1.3 4.72 (1900.3) < 0.001 0.3 1.6 1.4

Hours per day playing video games (e.g. X-Box, Play-station) 2.1 1.7 0.8 1.3 18.34 (1836.4) < 0.001 0.9 1.5 1.6

Hours per day spending in front of the computer 2.1 1.7 2.0 1.6 - n.s. - 2.1 1.6

Hours per day doing homework 1.5 1.3 1.9 1.2 7.74 (1894.0) < 0.001 0.3 1.7 1.3

Hours per day talking on the phone 1.3 1.5 1.7 1.5 5.02
(1897)

< 0.001 0.3 1.5 1.5

Hours per day listening to music 2.3 1.7 2.6 1.6 4.00 (1894.0) < 0.001 0.2 2.5 1.7

Hours per day traveling in the car/bus/motorbike 1.6 1.6 1.5 1.4 - n.s - 1.5 1.5

Hours per day spent on screen-based sedentary activities 8.5 4.8 7.1 4.0 6.88
(1825.7)

< 0.001 0.3 7.7 4.5

Hours per day spent on non-screen based sedentary activities 5.2 3.8 5.8 3.5 3.41
(1856.2)

< 0.01 0.2 5.4 3.6

a Effect sizes of the significant differences. Values of 0.2, 0.5, and 0.8 are interpreted as small, medium, and large effect sizes, respectively.
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Table 3 Descriptive statistics and t-tests of differences between inactive and active students on sport club attendance
and sedentary activities

Physical Activity

Inactive Active

Mean SD Mean SD t-value
(df)

p-value Effect size a

Times per week attending sports clubs 1.1 1.4 2.5 1.8 18.26 (1811.5) < 0.001 0.9

Hours per day watching television 2.7 1.5 2.6 1.4 2.70 (1833.4) < 0.01 0.1

Hours per day watching video/DVDs 1.6 1.4 1.6 1.3 - n.s -

Hours per day playing video games (e.g. X-Box, Play-station) 1.4 1.6 1.6 1.6 2.81 (1847.0) < 0.01 0.1

Hours per day spending in front of the computer 2.1 1.7 2.0 1.6 - n.s. -

Hours per day doing homework 1.7 1.3 1.7 1.3 - n.s -

Hours per day talking on the phone 1.6 1.5 1.4 1.5 3.18 (1831.38) < 0.01 0.1

Hours per day listening to music 2.4 1.7 2.5 1.7 - n.s -

Hours per day traveling in the car/bus/motorbike 1.5 1.4 1.5 1.5 - n.s -

Hours per day spent on screen-based sedentary activities 7.8 4.4 7.7 4.4 - n.s -

Hours per day spent on non-screen based sedentary activities 5.5 3.6 5.3 3.6 - n.s -
a Effect sizes of the significant differences. Values of 0.2, 0.5, and 0.8 are interpreted as small, medium, and large effect sizes, respectively.

Figure 1 Percentages of adolescents across gender and level of education that meet physical activity recommendations. Statistically
significant gender differences in primary (p < 0.05), middle (p < 0.001), technical (p < 0.01) and secondary schools (p < 0.05). Statistically
significant differences between primary and technical (p < 0.001) and between primary and secondary schools (p < 0.001) and statistically
significant differences between middle and technical (p < 0.001) and between middle and secondary schools (p < 0.001).
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primary and middle schools. A statistically significant
difference was also observed across levels of education,
(c2(3) = 23.31, p < 0.001) with a higher percentage of
students from primary schools meeting recommenda-
tions in comparison to students from middle and tech-
nical schools and a higher percentage of students from
high schools meeting recommendations in comparison
to students from technical schools. Figure 2 presents the
percentages of students meeting the recommendation
across gender and level of education.

Associations between physical activity and sedentary
behaviours
Table 4 presents the results of the logistic regression
analyses with physical activity level (inactive versus
active) as the dependent variable. Boys from high
schools and technical education schools were less likely

to be physically active (OR = 0.4, 95%CI: 0.3-0.6 and
OR = 0.5, 95%CI: 0.3-0.8 respectively) than boys from
primary schools. Boys who attended sports clubs for
two or more times per week were more likely to be
physically active, (OR = 3.4, 95% CI: 2.7-4.2), and boys
who listened to music for one or less than one hour
per day were less likely to be physically active, (OR =
0.6, 95% CI: 0.5-0.8). Girls from high schools and tech-
nical education schools were less likely to be physically
active (OR = 0.5, 95%CI: 0.3-0.8 and OR = 0.4, 95%CI:
0.2-0.8 respectively) than girls from primary schools.
Girls who attended sports clubs for two or more times
per week were more likely to be physically active, (OR
= 3.0, 95% CI: 2.2-4.2), and girls who watched televi-
sion for two or less than two hours per day were more
likely to be physically active, (OR = 1.5, 95% CI: 1.1-
2.1).

Figure 2 Percentages of adolescents across gender and level of education that meet television viewing recommendation. Statistically
significant gender differences in primary (p < 0.05) and middle (p < 0.05) schools. Statistically significant differences between primary and
middle (p < 0.001) and between primary and technical/vocational schools (p < 0.001) and statistically significant differences between high and
technical schools (p < 0.05).
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Additional File 1 presents the results of the logistic
regression analyses with travel mode status to school
(inactive versus active travel) as the dependent variable.
Boys from technical education schools were less likely
to travel by active mode to school (OR = 0.3, 95% CI:
0.2-0.5) than boys from primary schools. Girls who
reported travelling by car/bus/motorbike for one or less

than one hour per day were more likely to actively travel
to school, (OR = 1.8, 95% CI: 1.1-2.9).

Discussion
The purpose of this study was to examine the preva-
lence of physical activity and sedentary behaviours in a
sample of Greek children and adolescents in Cyprus and

Table 4 Logistic regression models predicting activity status (non-active versus active) from sports club attendance
and sedentary activities

Boys (N = 937) Girls (N = 891) Whole sample (N = 1818)

Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted

ORa 95%CIb OR 95%CI OR 95%CI OR 95%CI OR 95%CI OR 95%CI

Level of Education

Primary Ref. Ref. Ref. Ref. Ref. Ref.

Middle 1.1 0.6-1.8 1.0 0.6-1.8 0.7 0.5-1.1 0.9 0.6-1.3 0.9 0.6-1.3 1.0 0.7-1.5

High 0.4 0.2-0.6*** 0.4 0.3-0.6 *** 0.4 0.2-0.6*** 0.5 0.3-0.8** 0.4 0.3-0.5*** 0.5 0.3-0.7***

Technical 0.4 0.3-0.7 *** 0.5 0.3-0.8 ** 0.3 0.1-0.5 *** 0.4 0.2-0.8** 0.5 0.3-0.7 ** 0.6 0.4-0.9 *

Sports clubs

< 2 times Ref. Ref. Ref. Ref. Ref. Ref.

≥ 2 times 3.9 3.1-4.9 *** 3.4 2.7-4.2 *** 3.6 2.5-5.1 *** 3.0 2.2-4.2 *** 3.9 3.1-5.0 *** 3.4 2.7-4.4 ***

Television

> 2 hours Ref. - Ref. Ref. Ref. Ref.

≤ 2 hours 0.9 0.7-1.2 1.6 1.2-2.1 ** 1.5 1.1-2.1 ** 1.2 1.0-1.5 1.2 0.9-1.5

Video/DVDs

> 1 hour Ref. - Ref. - Ref. -

≤ 1 hours 1.0 0.8-1.3 1.0 0.7-1.5 1.0 0.8-1.2

Electronic games

> 1 hour Ref. - Ref. - Ref. Ref.

≤ 1 hours 1.0 0.8-1.2 0.9 0.6-1.2 0.8 0.6-0.9 * 0.9 0.7-1.1

Computer

> 2 hours Ref. - Ref. - Ref. -

≤ 2 hours 0.9 0.6-1.2 1.2 0.9-1.7 1.0 0.8-1.3

Homework

> 1 hour Ref. - Ref. - Ref. -

≤ 1 hours 0.7 0.5-1.1 0.9 0.6-1.3 0.9 0.7-1.2

Talking on the phone

> 1 hour Ref. - Ref. Ref. Ref. Ref.

≤ 1 hours 1.2 0.8-1.7 1.4 1.0-2.0 * 1.1 0.8-1.6 1.4 1.0-1.8 * 1.1 0.8-1.5

Listening to Music

> 1 hour Ref. Ref. Ref. - Ref. -

≤ 1 hours 0.8 0.6-1.0 0.6 0.5-0.8 ** 1.0 0.7-1.3 0.9 0.7-1.1

Traveling by car/bus

> 1 hour Ref. - Ref. - Ref. -

≤ 1 hours 1.3 0.8-1.9 1.2 0.8-1.7 1.1 0.8-1.4

Sum of screen based

> 7 hours Ref. - Ref. - Ref. -

≤7 hours 1.0 0.8-1.2 1.2 0.8-1.8 1.0 0.8-1.3

Sum of non screen based

> 5 hours Ref. - Ref. - Ref. -

≤5 hours 0.9 0.6-1.2 1.2 0.9-1.7 1.1 0.8-1.4
aOR = Odds Ratio, bCI = Confidence Interval; Note: Entry level to the logistic regression model was set at p < 0.10; * association at p < 0.05; ** association at p <
0.01; *** association at p < 0.001.
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present evidence on the association between these two
behaviours. On the whole, 52.3% of the participants met
current guidelines recommending that young people
should engage in moderate to vigorous physical activity
for at least 60 minutes per day. These prevalence esti-
mates are slightly higher than self-reported estimates
reported in the US and Canada [14,15]. While, in gen-
eral, about one third of young people from European
countries meet these recommendations, according to
Armstrong and Welsman [16] comparison between
countries should be made with caution as wide varia-
tions are observed across countries. Further, comparison
is even more complicated because of the different mea-
sures adapted in each study to measure physical activity.
For example, studies using accelerometers in national
and international studies, indicate that the proportion of
adolescents meeting these recommendations vary
between 2.0 to 61.0% [35] and 62.0% to 97.6% [27]. As
this is the first study that presents data on physical
activity prevalence based on international guidelines
among Cypriot youth from different ages, it may be
used for comparison purposes until more data from a
more representative sample using objective measures of
physical activity is obtained.
Our results indicate that boys are more active than

girls across all levels of education with the highest pre-
valence estimates observed among boys from middle
and primary schools (69.4% and 68.2% respectively) and
the lowest among girls from technical and high schools
(26.4% and 34.4% respectively). Further, their appears to
be a marked decline in children’s physical activity levels
after middle school (i.e. after 14-15 years of age)
whereby the overall percentages of physical active ado-
lescents in primary and middle schools were 63.2% and
59.8% respectively while the respective percentages for
high and technical schools were 37.8% and 44.3%. These
findings are in agreement with studies from European
countries [16,27] and from North America [14,35] indi-
cating gender and age related differences in physical
activity levels. Interestingly, in the study by Whitt-Glo-
ver et al. [35] age-related differences were observed
from the age of 12, while in the current study the
marked decrease was observed in the age of 15. This
may be partly explained by the increased homework
obligations among older students. These findings sug-
gest that girls may be especially targeted for physical
activity interventions as well as children older than 15
in order to reduce the marked decline of physical activ-
ity observed.
Sedentary activities that children devoted most of their

time to included television watching (2.7 hours per day),
listening to music (2.5 hours per day), in front of the
computer (2.1 hours per day) and doing homework (1.7
hours per day). These findings are similar to studies from

Scotland [18] and Hungary [36] where television watch-
ing, doing homework, and playing computer/video games
were among the top five most time consuming sedentary
activities. The only large effect size difference observed
between boys and girls was in hours per day playing
video games (means were 2.1 and 0.8 respectively), a
finding that confirms findings from other countries
[37,38]. Further, mean hours per day spent watching tele-
vision in the current study are within the range (1.8 to
2.8 hours per day) reported in a review study by Marshall
et al. [37]. Total daily hours spent on screen-based activ-
ities (television, video games, DVDs, computer) and non
screen-based sedentary activities (talking on the phone,
listening to music and motorized transport) were 7.7 and
5.4 respectively. While time spent in both of these types
of sedentary behaviours appears to be extensive, it should
be noted that screen based activities may be done con-
currently with non-screen based activities such as watch-
ing television and listening to music or talking on the
phone. Interestingly, both of these values observed in the
current study are in the range of 5.5 to 8.5 accelerometer
derived mean hours per day spent in sedentary activities
reported by Whitt-Glover et al. [35] in a large sample of
adolescents from the US.
The finding that about half (52.4%) of the adolescents

met the recommendation of watching television for less
than two hours per day indicates that there is a need to
reduce the time spent in front of the television. These
estimates are comparable to data from 11-15 year-old
children from mainland Greece [19] and 15-16 year-old
Finnish adolescents [17] but are more favorable than
estimates from children in Italy [38] and Canada [39]
where 38.0% and 25.0% of children respectively met the
recommendation of watching television for less than
two hours per day. In our study, boys were more likely
to meet the recommendation in comparison to girls
(55.3% versus 49.3% respectively), a finding that contra-
dicts findings from previous studies [17,19,39]. This
finding may be partly explained by the large amount of
time that boys spent in other competing sedentary activ-
ities such as video game playing, or other pursuits such
as sports clubs attendance as observed in this study.
Boys from primary and high schools were most likely to
meet recommendations (65.7% and 58.6% respectively)
and girls from technical and middle schools were the
least likely to meet recommendations (37.0% and 44.7%
respectively). In general, our findings support previous
work that suggests that the percentage of children that
meets the recommendations decreases as they grow
older [38,39]. Of interest is the low percentage of girls
from technical and middle schools that meet recom-
mendations, a finding that suggests that these groups
should be especially targeted for intervention
programmes.
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In general, our findings provide limited support for
the displacement hypothesis, as only two significant
associations in the subgroup analyses were observed
between physical activity and sedentary behaviours.
Interestingly, boys who listened to music for less than
one hour per day were less likely to be active in com-
parison to those who listened to music for more than
one hour per day. To our knowledge, this is a novel
finding and more research is needed to confirm the pre-
sent association. A possible explanation may be that
during physical activity young people may find music
both enjoyable and motivating [40] and therefore, those
who listen to music for more than one hour per day
may simultaneously be more likely to engage in physical
activity. The only significant association observed
between physical activity and screen based activities was
in the girls’ analyses where those girls who watched tele-
vision for less than two hours per day were more likely
to be physically active. Previous research has produced
contrasting results with some studies failing to show any
associations [21,22], other studies showing associations
only with boys [24] and other studies showing small
associations with the whole sample [17].
While our study assessed the association between phy-

sical activity and a number of sedentary behaviours as
well as between physical activity and composite variables
of screen-based and non-screen based sedentary activ-
ities, the fact that only two significant associations were
observed supports previous research that physical and
sedentary behaviours are two separate constructs [21]
and that both need to be targeted in potential interven-
tion programmes to promote physical activity. This is
also enhanced by the lack of a significant association
between active commuting to school and screen-based
sedentary activities, a finding that supports a previous
study conducted in Canada [23].
Another important finding of the present study is the

strong association between physical activity and weekly
times of sports clubs attendance whereby children who
attended sports clubs for two or more times per week
were at least three times more likely to meet physical
activity recommendations. This finding supports pre-
vious results with Greek-Cypriot children using a four-
day physical activity recall [41] and pedometers [42] as
well as findings from the United States using acceler-
ometers, where children accumulated additional 20-min-
utes of moderate-to-vigorous-activity while attending
after school programmes [43]. A higher percentage of
boys than girls (61.6% and 44.6% respectively) reported
attending sports clubs for two or more times per week.
Furthermore, there was a graded decrease in the percen-
tages of adolescents attending sports clubs for two or
more times per week from primary (68.8%), middle
(58.6%), technical and high schools (45.7% and 38.5%

respectively). These differences in sports clubs atten-
dance may partly explain gender and age related differ-
ences in the percentages of adolescents meeting physical
activity recommendations.
While, to our knowledge, this is the first study to

examine physical activity and sedentary behaviours in
relation to appropriate guidelines in a large sample of
Greek children and adolescents in Cyprus from different
levels of education, a number of limitations are also
worth addressing. First, the cross-sectional design of the
present study precludes the inference of cause and effect
relationships between physical activity and sedentary
behaviours. Second, physical activity was assessed via
self-report and future studies within the Cypriot context
that examine the relationship between physical activity
and sedentary behaviours should adopt objective mea-
sures of physical activity including accelerometers or
pedometers. Incorporating an objective measure of phy-
sical activity behaviour, at least from a subsample,
would strengthen the results of this study. Third, while
a number of sedentary activities were assessed, students
were asked to indicate the usual time (hours per day)
that they spent on each of the above activities. Report-
ing sedentary activities using one-day recalls or diaries,
rather than using ‘the usual time’ might have improved
the validity of these measures. While assessing sedentary
behaviours such as television viewing with single items
is subject to measurement error, this approach has been
used in a large number of studies and is appropriate for
surveillance studies [44]. Fourth, socioeconomic status
data were not collected in this study and possible differ-
ences in SES between levels of education might have
biased the results. Furthermore, assessment of physical
activity and sedentary behaviours did not differentiate
between weekdays and weekends.

Conclusions
Our results indicate that about 50.0% of Greek children
and adolescents in Cyprus meet existing physical activity
and television viewing guidelines with marked gender
and educational level differences. This study provided
limited support for the displacement hypothesis indicat-
ing that both physical activity and sedentary behaviours
need to be targeted when implementing intervention pro-
grammes for promoting physical activity and decreasing
sedentary behaviours. Encouraging children to enroll and
attend sports clubs for at least two times per week may
markedly improve their physical activity levels.

Additional material

Additional file 1: Logistic regression models predicting travel mode
to school (non-active versus active traveling) from sports club
attendance and sedentary activities. This table presents odds ratios
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and confidence intervals from the analyses examining the association
between travel mode to school (non-active versus active traveling),
sports club attendance and sedentary activities.

Acknowledgements
Special thanks are due to the children who participated in this study, to the
teachers who devoted their valuable time for data collection and to the two
Inspectors of Home Economics of the Cyprus Ministry of Education, Ms Eva
Neophytou and Ms Sandry Taliadorou.
This report is also research arising from a Career Development Fellowship
(to Dr Jago) supported by the National Institute for Health Research. The
views expressed in this publication are those of the authors and not
necessarily those of the NHS, the National Institute for Health Research or
the Department of Health.

Author details
1Department of Education, The Open University of Cyprus, Nicosia, Cyprus.
2Second Elementary School, Lemesos, Cyprus. 3Centre for Exercise, Nutrition
and Health Sciences, School for Policy Studies, University of Bristol, 8 Priory
Road, Bristol, UK. 4Cyprus Pedagogical Institute, Ministry of Education and
Culture, Nicosia, Cyprus, 2238 Latsia, P.O. Box 12720, 2252 Nicosia, Cyprus.

Authors’ contributions
CAL and MT designed the study and collected the data. CAL, MT and RJ
conceived the paper. RJ helped plan the statistical analyses and CAL
completed data analyses. CAL and MT drafted the manuscript and RJ
critically revised subsequent versions of the paper. All authors read and
approved the final version of the paper.

Competing interests
The authors declare that they have no competing interests.

Received: 19 February 2011 Accepted: 19 August 2011
Published: 19 August 2011

References
1. Council on Sports Medicine and Fitness and Council on School Health:

Active Healthy Living: Prevention of childhood obesity through
increased physical activity. Pediatrics 2006, 117:1834-1842.

2. Janssen I, LeBlanc AG: Systematic review of the health benefits of
physical activity and fitness in school-aged children and youth. Int J
Behav Nutr Phys Act 2010, 7:40.

3. Strong WB, Malina RM, Blimkie CJR, Daniels SR, Dishman RK, Gutin B,
Hergenroeder AC, Must A, Nixon PA, Pivarnik JM, Rowland T, Trost S,
Trudeau F: Evidence based physical activity for school-age youth. J
Pediatr 2005, 146:732-737.

4. Andersen RE, Crespo CJ, Bartlett SJ, Cheskin LJ, Pratt M: Relationship of
physical activity and television watching with body weight and level of
fatness among children. JAMA 1998, 279:938-942.

5. Gomez LF, Parra DC, Lobelo F, Samper B, Moreno J, Jacoby E, Lucumi DI,
Matsudo S, Borda C: Television viewing and its association with
overweight in Colombian children: results from the 2005 National
Nutrition Survey: A cross sectional study. Int J Behav Nutr Phys Act 2007,
4:41.

6. Lioret S, Maire B, Volatier JL, Charles MA: Child overweight in France and
its relationship with physical activity, sedentary behaviour and
socioeconomic status. Eur J Clin Nutr 2007, 61:509-516.

7. Iannotti RJ, Janssen I, Haug E, Kololo H, Annaheim B, Borraccino A, HBSC
Physical Activity Focus Group: Interrelationships of adolescent physical
activity, screen-based sedentary behaviour, and social and psychological
health. Int J Public Health 2009, 54(Suppl 2):191-198.

8. Jago R, Baranowski T, Baranowski JC, Thompson D, Greaves KA: BMI from
3-6 y of age is predicted by TV viewing and physical activity, not diet.
Int J Obes 2005, 29:557-564.

9. Eisenmann JC, Bartee RT, Smith DT, Welk GJ, Fu Q: Combined influence of
physical activity and television viewing on the risk of overweight in US
youth. Int J Obes 2008, 32:613-618.

10. Laurson KR, Eisenmann JC, Welk GJ, Wickel EE, Gentile DA, Walsh DA:
Combined influence of physical activity and screen time
recommendations on childhood overweight. J Pediatr 2008, 153:209-214.

11. Cavill N, Biddle S, Sallis JF: Health enhancing physical activity for young
people: Statement of the United Kingdom Expert Consensus
Conference. Pediatr Exerc Sci 2001, 13:12-25.

12. American Academy of Pediatrics: Children, Adolescents, and Television.
Pediatrics 2001, 107:423-426.

13. Hardy LL, Dobbins TA, Denney-Wilson EA, Okely AD, Booth ML:
Sedentariness, small-screen recreation, and fitness in youth. Am J Prev
Med 2009, 36:120-125.

14. Katzmarzyk PT, Ardern CI: Physical activity levels of Canadian children and
youth: current issues and recommendations. Can J Diabetes 2004,
28:67-78.

15. Eaton DK, Kann L, Kinchen S, Ross J, Hawkins J, Harris WA, Lowry R,
McManus T, Chyen D, Shanklin S, Lim C, Grunbaum JA, Wechsler H: Youth
risk behaviour surveillance - United States, 2005. MMWR Surveillance
Summary 2006, 55:1-108.

16. Armstrong N, Welsman JR: The physical activity patterns of European
youth with reference to methods of assessment. Sports Med 2006,
36:1067-1086.

17. Tammelin T, Ekelund U, Remes J, Nayha S: Physical activity and sedentary
behaviors among Finnish youth. Med Sci Sports Exerc 2007, 39:1067-1074.

18. Biddle SJH, Gorely T, Marshall SJ, Cameron N: The prevalence of sedentary
behaviour and physical activity in leisure time: A study of Scottish
adolescents using ecological momentary assessment. Prev Med 2009,
48:151-155.

19. Melkevik O, Torsheim T, Iannotti RJ, Wold B: Is spending time in screen-
based sedentary behaviors associated with less physical activity: a cross
national investigation. Int J Behav Nutr Phys Act 2010, 7:46.

20. Biddle SJH, Gorely T, Marshall SJ, Murdey I, Cameron N: Physical activity
and sedentary behaviours in youth: issues and controversies. J R Soc
Health 2004, 124:29-33.

21. Taveras EM, Field AE, Berkey CS, Rifas-Shiman SL, Frazier AL, Colditz GA,
Gillman MW: Longitudinal relationship between television viewing and
leisure-time physical activity during adolescence. Pediatrics 2007, 119:
e314-e319.

22. Lazarou C, Soteriades ES: Children’s physical activity, TV watching and
obesity in Cyprus: the CYKIDS study. Eur J Public Health 2010, 20:70-77.

23. Robertson-Wilson JE, Leatherdale ST, Wong SL: Social-Ecological correlates
of active commuting to school among high school students. J Adolesc
Health 2008, 42:486-495.

24. Hager RL: Television viewing and physical activity in children. J Adolesc
Health 2006, 39:656-661.

25. Rey-Lopez JP, Vicente-Rodriguez G, Biosca M, Moreno LA: Sedentary
behaviour and obesity development in children and adolescents. Nutr
Metab Cardiovasc Dis 2008, 18:242-251.

26. Marshall SJ, Biddle SJH, Gorely T, Cameron N, Murdey I: Relationships
between media use, body fatness and physical activity in children and
youth: a meta-analysis. Int J Obes 2004, 28:1238-1246.

27. Riddoch CJ, Andersen LB, Wedderkopp N, Harro M, Klasson-Heggebø L,
Sardinha LB, Cooper AR, Ekelund U: Physical activity levels and patterns of
9- and 15-yr-old European children. Med Sci Sports Exerc 2004, 36:86-92.

28. Olds T, Wake M, Patton G, Ridley K, Waters E, Williams J, Hesketh K: How do
school-day activity patterns differ with age and gender across
adolescence? J Adolesc Health 2009, 44:64-72.

29. Loucaides CA, Chedzoy S, Bennett N: Pedometer-assessed physical
(ambulatory) activity in Cypriot children. Eur Phy Educ Rev 2003, 9:43-55.

30. Savva SC, Tornaritis MJ, Chadjigeorgiou C, Kourides YA, Siamounki M,
Kafatos A: Prevalence of overweight and obesity among 11-year-old
children in Cyprus, 1997-2003. Int J Pediatr Obes 2008, 3:186-192.

31. Wong SL, Leatherdale ST: Association between sedentary behaviour,
physical activity, and obesity: inactivity among active kids. Prev Chronic
Dis 2009, 6:1.

32. Evenson KR, Huston SL, McMillen BJ, Bors P, Ward DS: Statewide
prevalence and correlates of walking and bicycling to school. Arch
Pediatr Adolesc Med 2003, 157:887-892.

33. Biddle SJH, Gorely T, Pearson N, Bull FC: An assessment of self-reported
physical activity instruments in young people for population
surveillance: Project ALPHA. Int J Behav Nutr Phys Act 2011, 8:1.

34. Cohen J: A power primer. Psychol Bull 1992, 112:155-159.

Loucaides et al. International Journal of Behavioral Nutrition and Physical Activity 2011, 8:90
http://www.ijbnpa.org/content/8/1/90

Page 10 of 11

http://www.ncbi.nlm.nih.gov/pubmed/16651347?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16651347?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20459784?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20459784?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15973308?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9544768?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9544768?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/9544768?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17880726?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17880726?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17880726?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16988644?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16988644?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16988644?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19639256?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19639256?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19639256?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18534231?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18534231?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11158483?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19135904?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17123328?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17123328?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17596773?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17596773?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19046984?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19046984?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19046984?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20492643?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20492643?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/20492643?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17272594?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17272594?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19556383?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19556383?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18407044?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18407044?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17046501?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18083016?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18083016?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14707773?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/14707773?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19101460?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19101460?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19101460?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18612872?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18612872?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12963594?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/12963594?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21194492?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21194492?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21194492?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19565683?dopt=Abstract


35. Whitt-Glover MC, Taylor WC, Floyd MF, Yore MM, Yancey AK, Matthews CE:
Disparities in physical activity and sedentary behaviors among US
children and adolescents: Prevalence, correlates and intervention
implications. Journal of Public Health Policy 2009, 30(Suppl):309-334.

36. Hamar P, Biddle S, Soos I, Takacs B, Huszar A: The prevalence of sedentary
behaviours and physical activity in Hungarian youth. Eur J Public Health
2010, 20:85-90.

37. Marshall SJ, Gorely T, Biddle SJH: A descriptive epidemiology of screen-
based media use in youth: A review and critique. J Adolesc 2006,
29:333-349.

38. Patriarca A, Di Giuseppe G, Albano L, Marinelli P, Angelillo IF: Use of
television, videogames, and computer among children and adolescents
in Italy. BMC Public Health 2009, 9:139.

39. Mark AE, Boyce WF, Janssen I: Television viewing, computer use and total
screen time in Canadian youth. Paediatr Child Health 2006, 11:595-599.

40. Vogel I, Brug J, van der Ploeg CP, Raat H: Young people’s exposure to
loud music. A summary of the literature. Am J Prev Med 33:124-133.

41. Loucaides CA, Chedzoy S, Bennett N, Walshe K: Correlates of physical
activity in a Cypriot sample of sixth grade children. Pediatr Exerc Sci 2004,
16:25-36.

42. Loucaides CA, Jago R: Correlates of pedometer-assessed physical activity
in Cypriot elementary school children. J Phys Αct Health 2006, 3:267-276.

43. Trost SG, Rosenkranz RR, Dzewaltowski DA: Physical activity levels among
children attending after-school programs. Med Sci Sports Exerc 2008,
40:622-629.

44. Bryant MJ, Lucove JC, Evenson KR, Marshall S: Measurement of television
viewing in children and adolescents: a systematic review. Obes Rev 2007,
8:197-209.

doi:10.1186/1479-5868-8-90
Cite this article as: Loucaides et al.: Physical activity and sedentary
behaviours in Greek-Cypriot children and adolescents: a cross-sectional
study. International Journal of Behavioral Nutrition and Physical Activity 2011
8:90.

Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

Loucaides et al. International Journal of Behavioral Nutrition and Physical Activity 2011, 8:90
http://www.ijbnpa.org/content/8/1/90

Page 11 of 11

http://www.ncbi.nlm.nih.gov/pubmed/19587226?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19587226?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16246411?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16246411?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19439070?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19439070?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19439070?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19030331?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19030331?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21617743?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/21617743?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18317385?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/18317385?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17444962?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/17444962?dopt=Abstract

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Participants
	Measures
	Physical activity
	Sedentary behaviours

	Data analysis

	Results
	Physical activity and television viewing prevalence
	Associations between physical activity and sedentary behaviours

	Discussion
	Conclusions
	Acknowledgements
	Author details
	Authors' contributions
	Competing interests
	References

