% Routledge

Taylor &Francis Group

European Fournal of Sport Science, 2014
Vol. 14, No. 5, 500-509, http://dx.doi.org/10.1080/17461391.2013.829127

ORIGINAL ARTICLE

Weekday and weekend physical activity patterns of French and Spanish
adolescents

ALBERTO AIBAR!?, JULIEN E. BOIS?, JAVIER ZARAGOZA CASTERAD!,
EDUARDO GENERELO?, THIERRY PAILLARD?, & STUART FAIRCLOUGH*

Y Faculty of Social Sciences and Education, University of Zaragoza, Huesca, Spain, >Laboratoire Activité Physique,
Performance et Santé, University of Pau and Countries of Adour, Quartier Bastillac, Tarbes, France, >Faculty of Health
Sciences and Sport, University of Zaragoza, Huesca, Spain, *Research Institute for Sport and Exercise Sciences, Liverpool
Fohn Moores University, Liverpool, UK

Abstract

Adolescents’ objectively assessed physical activity (PA) patterns during specific segments of the day remain unclear. In order
to develop a clearer understanding this study examined country and gender differences in moderate to vigorous physical
activity (MVPA) levels during specific segments of weekdays and weekend days, and explored the contribution of each
segment to PA guidelines. Morpho-demographic, socio-economic and PA data were collected from a sample of 829 French
and Spanish adolescents (45.0% Spanish; 55.2% females; 14.33 +.73 years). Actigraph GT3X accelerometers were worn
for seven days to assess adolescents’ MVPA for three segments of weekdays (school-travel-time, school-time, and non-
school-time), and weekend days (morning-time, afternoon-time and night-time). Data were analysed using multilevel
modelling. The most active segments were non-school-time (29.2+17.5 min) and school-time (25.8 +14.2 min) during
weekdays, and morning-time (28.2 +25.8 min) on weekend days. Except for school-time, Spanish adolescents were more
significantly active than French adolescents during all segments. Significant gender differences were found in all segments.
Country differences highlight the need to recognise cultural contexts that influence adolescents’ PA. Common European-
wide strategies may be insufficient to increase MVPA levels if cultural variability is not considered. Spanish and French PA
intervention programmes should target girls and low-active boys during non-school-time and weekends.
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For that reason cross-cultural research has become
an important part of the epidemiological literature in
order to clarify conflicting observations derived from
specific populations (Beardsley & Pendersen, 1997).

When considering inter-country differences it is
important to recognise the various contexts and
segments of the day during which PA takes place
(Garriguet & Colley, 2012; Mota et al., 2008).

Introduction

Conclusive evidence shows that health status of youth
is substantially enhanced by frequent physical activity
(PA; WHO, 2010), yet four-fifths of adolescents do
not reach public health guidelines for recommended
levels (60 min/day) of moderate to vigorous physical
activity (MVPA; Hallal et al., 2012). This is a global

public health issue; however, substantial variation in
prevalence of PA exists between countries (Beets,
Bornstein, Beighle, Cardinal, & Morgan, 2010; Van
Tuyckom & Scheerder, 2010). This dissimilarity in
terms of PA levels across countries suggests that
young people’s PA levels may be significantly influ-
enced by geographical location (Nilsson et al., 2009).

For example, several opportunities to be active may
be found during weekdays [i.e., transport, recess
periods, physical education (PE) classes, or extra-
curricular activities]. In recent years, an increasing
number of studies have investigated school-time PA
(Gidlow, Cochrane, Davey, & Smith, 2008; Steele
et al., 2010), and have suggested that youth accrue in
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excess of 30 minutes of MVPA during the school day
(Pate et al., 2006). However, adolescents’ objectively
assessed PA patterns during specific segments of the
school day remain unclear (Bailey et al., 2012;
Fairclough, Beighle, Erwin, & Ridgers, 2012). In
adolescents, weekend days are also likely to offer
different opportunities for being active (e.g., sport
activities, family excursions, social activities, etc.).
However, equivocal findings in the literature suggest
that there is still a limited understanding of adoles-
cents’ PA patterns on weekends (Jago, Anderson,
Baranowski, & Watson, 2005; Nilsson et al., 2009).

Gender is one of the most important variables
consistently associated with youth PA (Van der
Horst, Paw, Twisk, & Van Mechelen, 2007).
Although recent studies have shown how males
were more active than females throughout the whole
day (Garriguet & Colley, 2012; Kristensen et al.,
2008), there is a dearth of information about gender
differences in PA across specific temporal segments
of the day (Bailey et al., 2012). Moreover, this line of
enquiry has rarely been addressed from a cross-
cultural perspective.

Therefore, the primary purpose of this study was
to examine country and gender differences in accel-
erometer assessed MVPA levels during specific
segments of weekdays and weekend days. The
secondary goal was to explore the relative contribu-
tion of each segment to international PA guidelines.

Methods
Sample

Data were collected as part of the Evaluation and
Promotion of Physical Activity (EPAPA) project
(Aibar, Bois, Generelo, Zaragoza, & Paillard, 2012),
which was conducted in two twin mid-sized
European cities, Huesca (Spain; altitude 490 m;
52,443 inhabitants; 8402 inhab./kmz) and Tarbes
(France; altitude 304 m; 45,613 inhabitants; 2975
inhab./km?). This comparative study has been con-
ducted between two towns, without claiming to
generalise the results for the whole countries. How-
ever, ‘Spanish’ (i.e. Huesca) and ‘French’ (i.e.
Tarbes) terms are used to facilitate comprehension
of the text. The research project was approved by the
Ethics Committee on Clinical Research of Aragon. A
total of 1551 adolescents belonging to 10 schools
were informed about the investigation during their PE
classes and a meeting in each school was called to
inform their parents about the project. After a one-
week reflection period, and as a prerequisite before
enrolling in this study, written informed consent
had to be provided by parents and written assent by
participating adolescents. A final sample of 829
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participants consented giving a 53.5% (45.0%
Spanish; 55.2% females) participation rate.

Procedure

Data were collected from September 2010 to May
2012 during two academic years in 10 schools.
Two measurement waves (wave 1: September to
December; wave 2: February to May) took place into
each year of data collection. Each wave had two
consecutive measurement periods, one for each
country (e.g., in the second wave: February and
March in Spain; April and May in France). Periods
of data collection within waves were swapped be-
tween countries in the second year of collection to
control for seasonal variations (e.g., February and
March in France; April and May in Spain). Morpho-
demographic and socio-economic data were col-
lected with questionnaire the accelerometers collec-
tion day. Questionnaires and accelerometers were
distributed by the main researcher.

Measurements

Morpho-demographic dara. Age, gender, weight and
height were self-reported by the participants. Body
mass index (BMI) was plotted on the WHO 2007
BMI growth charts (http:/www.who.int/growthref/
tools/en/). Calculation of BMI based on self-reported
height and weight has previously demonstrated
acceptable accuracy in adolescents (Goodman,
Hinden, & Khandelwal, 2000).

Socio-economic data. The ‘Family Affluence Scale II’
(FAS II; Currie et al., 2008) was used to measure the
adolescents’ socio-economic status (SES). The FAS
I is a 4-item international tool that is validated for
comparisons between countries. Participants are
questioned about how many ‘cars/bedrooms/compu-
ters’ their households have and how often they go on
vacations. A composite FAS score is then calculated
for each participant summing up responses to the
four items, ranging from 0 to 9. This score was used
in the analysis.

Physical activity. The Actigraph GT3X acceler-
ometer (Actigraph, Pensacola, FL., USA) was used
to assess PA. The GT3X has been demonstrated to
be a valid and reliable tool in research for measuring
adolescents’ PA (Santos-Lozano et al., 2012), as well
as facilitating analysis and interpretation of PA
patterns (Bailey et al., 2012). Data were collected
from movements in the vertical plane only. Consis-
tent with suggested wearing guidelines (Trost,
Mclver, & Pate, 2005), all participants were in-
formed how to wear the accelerometer on the right
hip and to only remove it during water-based
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activities and sleeping. In order to exclude the
delivery day from the final analysis and avoid bias,
eight consecutive days were recorded in each collec-
tion period. The epoch length was set at 15 seconds.

Data reduction

Actilife-v5 software (Actigraph, Pensacola, FL,
USA) was used to download data. The output
(counts/15 s ') was converted into time (min/day)
spent at different PA intensities based on Evenson,
Catellier, Gill, Ondrak, and McMurray’s (2008) PA
cut-points (counts/15 s !). These were defined as
sedentary activity ( <25 cts.), light PA (26-573 cts.),
moderate PA (574-1002 cts.) and vigorous PA (>
1003 cts.). Intervals of at least 10 consecutive minutes
of zero activity counts, with allowance for 1-2 minutes
of counts between 0 and 100 (Kristensen et al., 2008)
were defined as ‘non-wear-time’ and consequently
removed from the summation of activity.

To reflect the different nature of the days (week-
end days and weekdays), and the need to reconcile
the specific socio-temporal norms in each country,
the research team met to agree segment timings.
Thus, weekend days were divided into three specific
segments: morning-time (08.00-14.00), afternoon-
time (14.00-22.00 [until midnight on Sundays as
this day has not included as a night segment]) and
night-time, which was composed of Friday and
Saturday nights (22.00—04.00). Weekdays were also
divided into three discrete segments: school-travel-
time (i.e., any early morning before-school activities
including travel to school (Fairclough et al., 2012);
90 minutes before the start of school), school-time
(formal timetabled school hours [08.00-17.00 in
French schools; 09.00-17.00, 08.30-14.30 and
08.30—14.20 in Spanish schools]), and non-school-
time (i.e., from the end of the formal school day to
midnight [except on Fridays when the upper time
limit was 22.00 as this was defined as the first
weekend night segment]). MVPA for each segment
was calculated by summing the respective minutes of
moderate and vigorous PA.

Prior to further processing, two wear time inclu-
sion criteria were established to determine valid
accelerometer data. Firstly, accelerometers had to
be worn for ‘complete’ segments in order to be
categorised as valid segments. ‘Complete’ was de-
fined as having wear time over at least 80% of the
standard segment time, with standard segment time
defined as the length of time in which at least 70% of
participants wore the monitor (Catellier et al.,
2005). Secondly, and simulating recognised criteria
(Trost et al., 2005), at least three-valid periods had
to be accomplished for each weekday segment (e.g.,
accelerometer worn for the school-time segment on
at least three weekdays), and one valid period for

weekend day segments (e.g., accelerometer worn for
the morning-time segment on at least one weekend
day to be included). As a consequence of applying
the inclusion criteria, the sample for each segment
was reduced. The following rates of participants with
valid accelerometer data and the following valid
average wear times were registered for each segment:
school-travel-time: 51.87% and 59.1+14.9 min,
school-time: 83.11% and 364.64+70.6 min, non-
school-time: 65.98% and 351.0 4+-64.5 min, weekend
morning-time: 69.72% and 172.7 +78.9 min, week-
end afternoon-time: 80.22% and 375.9486.6 min,
and weekend night-time: 65.23% and 113.0+64.5
min.

Statistical analysis

Means and standard deviations of socio-anthropo-
metric and PA values for each segment were com-
puted by country and gender. Analyses of variance
and chi-square tests were conducted to investigate
country differences in socio-anthropometric and
wear time variables.

Considering the nested nature of the data, a series
of three-level multilevel modelling were conducted
on each segment (Gelman & Hill, 2007). The three-
level structure was composed by repeated individual
observations at level 1, nested within participants at
level 2 and nested within schools at level 3. Due to
the different length of each temporal segment,
different intercept only models were calculated for
each of them (data not presented). Intraclass corre-
lation (ICC) tests for the null models were con-
ducted suggesting that school-travel-time, weekend
night-time and weekend morning-time did not
warrant use of the three-level multilevel structure.
Moreover, non-significant improvements were
achieved in model fit when three levels were added.
Thus, these segments were analysed using either
one- or two-level structures. All the models were
conducted with MVPA as the dependant variable.
Based on previous research (Van der Horst et al.,
2007) year of data collection, country, gender, data
collection phase, age, BMI and SES were selected as
independent variables. As significant country differ-
ences in wear time were observed for the majority of
segments, wear time was also included as covariate in
the main analysis to control for possible bias. The
criterion for significance was set to p <0.05. All
statistical analyses were performed using SPSS 15.0
for Windows (SPSS Inc., Chicago, IL, USA).

Results

Compliance rates for each segment ranged from
51.9% (school-travel-time) to 83.1% (school-time).
Exploratory analyses were conducted in order to



Table I. Physical characteristics of the study sample by country. Mean and standard deviation.

School-travel-time School-time Non-school-time Weekend night-time Weekend morning-time Weekend afternoon-time
Spain France Spain France Spain France Spain France Spain France Spain France
(n=193- (n=229- (n =340 (n=341- (n=305- (n=231- (n=325-  (n=196- (n=279-  (n=291- (n=338- (n=315-
Variables 200) 239) 352) 359) 316) 245) 337) 208) 290) 303) 350) 332)
Age (years) 14.24 14.31 14.28 14.27 14.28 14.27 14.28 14.27 14.30 14.32 14.30 14.29
(0.04) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.04) (0.04) (0.03) (0.03) (0.03)
Height 163.32 162.82 164.86 162.88 164.39 162.56 164.36 162.73 164.34 162.97 164.63 162.83
(cm) (0.73) (0.52) (0.51) ** (0.39) (0.53) ** (0.50) (0.59) (0.47) (0.61) ***  (0.45) (0.51) *** (0.43)
Weight 54.55 51.22 55.35 51.20 54.61 50.39 55.02 50.51 55.23 50.89 55.27 51.00
(kg) (0.51)*** (0.43) (0.43) **x (0.36) (0.41) *** (0.46) (0.41) *** (0.47) (0.44) (0.41) (0.40) ** (0.40)
BMI 20.19 19.15 20.09 19.14 19.92 18.94 20.07 19.01 20.18 19.05 20.13 19.07
(kg/m?) (0.14) *** (0.13) (0.11) *** (0.10) (0.11) *** (0.14) (0.11) *** (0.15) (0.13) ***  (0.12) (0.11) *** (0.11)
SES*® 6.67 7.08 6.57 6.99 6.52 6.97 6.54 6.84 6.52 6.97 6.52 7.00
(0.09) (0.08) *** (0.07) (0.06) *** (0.07) (0.08) *** (0.07) (0.10) ** (0.08) (0.08) *** (0.07) (0.07) ***
Wear time 59.95 58.49 336.98 390.62 370.61 321.88 118.64 102.34 164.91 180.97 386.49 364.30
(0.85) (0.79) (2.91) (2.51)*** (3.15)*** (1.95) (3.06)** (3.30) (3.62) (4.00)** (3.78)*** (3.60)
Daily minutes of 6.99 6.17 23.00 28.50 35.79 19.49 6.97 3.40 31.56 24.69 26.59 20.11
MVPA 0.27) (0.19) (0.59) (0.56) (0.76) (0.66) (0.78) (0.53) (1.31) (1.13) (0.96) (0.83)

# Range-value for SES goes from 0 to 9 points. Country differences make reference to each period of time. Symbols are located on the highest value. ***p <0.001; ** p <0.01. Note: No differences in
‘daily minutes of MVPA’ were noted because they will be detailed in Table II using multilevel modelling.
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Figure 1. Contribution of weekday segments to 60-min guidelines by country and by gender.
Note: On the bars are indicated the percentages (%) of contribution of each segment to 60-min of MVPA guideline. Contributions > 100%

indicates a group mean above 60 min/day.

determine the existence of differences according to
specific variables. No significant differences in coun-
try, gender, age, BMI and SES were observed
between adolescents with segment-specific valid
and non-valid accelerometer data.

Adolescents’ descriptive characteristics are sum-
marised in Table I. Spanish adolescents reported
significant higher BMI values (p <0.001) than
French in all segments. SES was significantly higher
in the French sample (p<0.01). Table I also
describes the mean minutes of MVPA in each
segment. The most active segments were non-
school-time (29.2+17.5 min) and school-time
(25.8 £14.2 min) during weekdays, and morning-
time (28.2+25.8 min) on weekend days. Figure 1
shows the contribution of each weekday segment to
daily MVPA guidelines. For the whole sample the

recommendation (25.86 min), but this was around
50% in boys. Except in France, non-school-time
(Spain: 59.7% [35.82 min]; boys: 58.9% [35.34
min]; girls 41.2% [24.72 min]) made the greatest
contribution to daily recommended PA. The smal-
lest contribution to PA guidelines was apparent
during school-travel-time (~10% [6 min]), and
this was consistent across countries and genders.
The contribution of weekend day segments to
recommended daily PA is presented in Figure 2.
Morning-time contribution was higher in Spain than
France (11.5% difference; 6.9 min; p <0.05), and in
boys than girls (19.3% difference; 11.58 min;
p<0.001). Similar trends were observed for the
afternoon-time and night-time segments. In addition,
although afternoon-wear-time is higher than morn-
ing-wear-time (375.94+86.62 min vs. 172.67 +

school-time segment contributed 43.1% of the 78.93 min), afternoon-time compliance percentages
70 -
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Figure 2. Contribution of weekend day segments to 60-min guidelines by country and by gender.
Note: On the bars are indicated the percentages (%) of contribution of each segment to 60 min of MVPA guideline. Contributions > 100%

indicates a group mean above 60 min/day.
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Year (second year of data collection)

Country (France)

Gender (boys)
Deviance Second measure

Moment (first measure)
Deviance First measure

Variables (reference
Age (years)

category)

BMI (kg/m?)
SES

Wear time
Random
School level
Individual level

Intercept
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are lower than morning-time percentages (39.15% vs.
47.06%).

Multilevel modelling

Table II summarises all multilevel models conducted
for the different segments. Country and gender
emerged as the most significant correlates of
MVPA, though SES was also significantly associated
with MVPA for some segments.

Spanish adolescents engaged in significantly high-
er levels of MVPA in most segments (p <0.05)
except school-time, when the French sample was
most active, although the difference was no statisti-
cally significant. The greatest differences occurred
during non-school-time and weekend morning-
time when Spanish engaged in 16.04 +1.88 minutes
(p <0.001) and 7.61 +2.94 minutes (p <0.05) more
than French adolescents, respectively. Gender was
significantly associated with MVPA across all week-
day and weekend segments, with boys accumulating
more MVPA than girls (p <0.05). The greatest
gender differences occurred during weekend morn-
ing-time (11.4+1.8 minutes; p<0.001), non-
school-time (9.2+1.2 minutes; p<0.001), and
school-time (8.9 +0.8 minutes; p <0.001). Further-
more, SES emerged as a significant correlate of
MVPA during the weekend morning-time segment
(p <0.05), when adolescents with higher SES en-
gaged in more MVPA than lower SES peers.
A similar trend which approached significance was
also observed during non-school-time (p =0.051).

Discussion

This was the first study to look at country and
gender differences in MVPA during segments of the
day. The first part of the discussion explores country
and gender differences in MVPA followed by a
discussion of contribution of each segment with
international PA guidelines (WHO, 2010) by coun-
try and gender.

Main findings indicated gender MVPA differences
(boys > girls) in all segments, country differences
(Spain > France) in all segments except non-school-
time, and the influence of SES in some specific
segments.

Recent global differences observed between both
countries (Spanish > French; males > females; Ai-
bar et al.,, 2012), and previously suggested by
Eurobarometer 64.3 (Van Tuyckom & Scheerder,
2010) corroborate these findings in most segments,
with the exception of school-time when differences
were in the opposite direction (French > Spanish),
even though differences were not statistically sig-
nificant. Although different school policies (e.g., 2 h
vs. 3 h of PE) and different recess durations (30-35
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min vs. 40 min) are apparent between Huesca and
Tarbes respectively, significant differences in PA
engagement during school-time (Bailey et al.,
2012) were not observed. Nevertheless, MVPA
during school-time among the French adolescents
(28.5 min) was closer to recommended school-time
guidelines (Pate et al., 2006) than Spanish values (23
min). Therefore the influence of recess and PE class
cannot be completely dismissed. Given that oppor-
tunities to increase PA levels during a school day are
likely to differ by country (Nilsson et al., 2009),
further cross-cultural research is needed.
Between-country differences were observed in
out-of-school segments, which support the notion
that the time after school is a critical segment that
may define young people’s propensity for PA (Mota
et al.,, 2008). Weekday and weekend afternoons
appear to be important discretionary segments for
volitional PA (Baranowski & de Moor, 2000). The
greatest differences in MVPA between countries
occurred during the weekday non-school-time seg-
ment (16.04 min), and weekend morning-time (7.61
min). These differences could be hypothetically
related to participation in extra-curricular sport
activities taking place during these segments. It is
known that extra-curricular sports increase the like-
lihood of achieving PA guidelines. Although it was
not the goal of this study, additional EPAPA project’s
analysis (data not shown) revealed higher levels of
participation in organised sport in Spanish (y? =
4.99; df =1, p = 0.025) and male (3> =7.30; df =
1, p =0.007) adolescents. Further research should
corroborate this hypothesis. Furthermore, this hy-
pothesis could be also related to country environ-
mental factors, such as access/availability to PA
facilities or PA policy, which may define more active
adolescents’ lifestyles (Ferreira et al., 2007). Never-
theless, from a public health perspective and con-
sidering that there may be a ceiling on the volume of
PA that adolescents can accumulate in school-time
(Cox, Schofield, Greasley, & Kolt, 2006), the main
directive is that PA promotion programmes should
primarily focus on out-of-school segments on week-
days and on weekends to improve adolescents’
MVPA levels. Night-time segment also showed
country differences (Spanish > French). Night-time
behaviours may differ due to environmental factors
such as neighbourhood safety or crime incidence
(Ferreira et al., 2007). Active behaviours such as
going out at night may be also more or less restricted
at the adolescence according to culture norms.
Spanish culture seems to encourage night outdoor
behaviours. This point should be further studied.
Gender emerged as significant correlate in all
analysed segments. The greatest gender differences
were found in weekday non-school-time (boys’
MVPA 9.2 min >girls’) and school-time (boys’

MVPA 8.9 min >girls’), which concurs with find-
ings from other studies using accelerometers (Jago et
al., 2005; Nettlefold, Mckay, & Warburton, 2011;
Silva, Rute, Welk, & Mota, 2011) and pedometers
(Tudor-Locke, Lee, Morgan, Beighle, & Pangrazi,
2006). Recent research though (Bailey et al., 2012)
suggests that these differences are not always con-
sistent across studies due to differences in school
policy, recess duration or even sex-orientated PE
content. Such factors could particularly affect
school-time MVPA. Moreover, gender differences
in non-school-time could also be influenced by
environmental factors such as neighbourhood safety
or support from significant others (Ferreira et al.,
2007). During school-travel-time, boys accumulated
slightly more MVPA than girls, which is consistent
with some findings reported previously (Tudor-
Locke et al., 2006). However, Bailey et al. (2012)
showed that gender influence in school-travel-time
remains unclear. School-travel-time may provide
several opportunities to be active depending on the
mode of transport. Active and mixed school trans-
ports are usually associated with higher MVPA levels
than passive transport (Faulkner, Buliung, Flora, &
Fusco, 2009). Although the modest amount of
MVPA that adolescents engaged in during this
segment was not likely to be meaningful in terms
of health benefits (Cooper et al., 2006), the range of
possible activities that youth could engage in (e.g.,
pre-school leisure activities, walking, cycling, etc.)
suggests that further PA research during this seg-
ment is warranted (Fairclough et al., 2012). More-
over, the 10% contribution of school-travel-time to
total PA may be meaningful considering that this
segment is substantially shorter than the others.

Weekend seems to be a more active period for boys
than for girls (Kristensen et al., 2008; Rowlands,
Pilgrim, & Eston, 2008) although some studies have
not observed this difference (Ridgers, Graves, Fo-
weather, & Stratton, 2010). Our findings showed
significantly greater MVPA in boys for all segments,
especially during the morning-time segment. Higher
rates of male participation in organised sport at
weekends could explain this difference (Slater &
Tiggemann, 2011). The worrying presence of gender
differences in all analysed segments reinforces the
need to target girls in PA promotion policies.
Replicating this segmented analysis in different
cultural contexts could provide further understand-
ing and therefore more informed PA promotion
strategies.

The influence of SES on adolescents’ MVPA is
not completely clear, with inconsistent findings
reported between studies (Aibar et al., 2012; Stals-
berg & Pedersen, 2010). Use of different measures of
SES may explain the equivocal nature of these results
(Stalsberg & Pedersen, 2010). Furthermore, pre-



vious studies have only considered total daily and not
temporal segment distribution of MVPA, which may
help to clarify the relationship with SES. We found a
significant effect for SES during weekend morning-
time. Moreover, the association between SES and
weekday non-school-time approached statistical sig-
nificance (p =0.051) and therefore warrants some
discussion. SES may have relatively more influence
in these two segments as they are most likely to be
related with extra-curricular activities which may
require financial outlay to enable them happen (e.g.,
purchase of sports equipment, membership fees,
transportation, etc.) (Stalsberg & Pedersen, 2010).
Moreover, families with higher SESs are likely to do
more PA in their free time, specially structured
activities. Adolescents may be encouraged to take
part in PA by parents’ co-participation and model-
ling. Conversely, SES may not directly influence
other segments of the day such as school-travel-time
(Faulkner et al., 2009) or school-time (Nettlefold et
al., 2011) due to their more inclusive nature. Thus,
it seems that the relationship between SES and
adolescent’s MVPA varies according to segment of
the day and therefore this area warrants further
research.

It has been proposed that during school-time youth
should accumulate 50% of their daily recommended
MVPA (Pate et al., 2006). However, neither Spanish
(~38% of daily MVPA) nor French ( ~47% of daily
MYVPA) adolescents achieved this. Nevertheless, the
relative contribution of school-time in both countries
to the 60-min guideline was higher than previously
reported (Gidlow et al., 2008). It could even say that
French school-time correctly conforms to school
MVPA guidelines. Nonetheless, one suggestion,
especially to the Spanish educative system, is that
schools should add extra PA opportunities to their
current curricula in order to increase PA across the
school day (Nettlefold et al., 2011). Such an innova-
tion may also have positive effects on student
concentration, and time-on-task (Mahar, 2011),
and may be of particular benefit to girls who
accumulated only 37% of their daily recommended
MVPA in school. In agreement with other studies
(Fairclough et al., 2012; Gidlow et al., 2008; Mota
et al., 2008; Silva et al., 2011), we showed that more
MVPA was accrued during non-school-time in com-
parison to school-time in boys and girls. In regard to
country differences, the difference in the school-time
segment (5.5 minutes) was not significant. Minutes
of country differences were always placed in out-of-
school segments. Interestingly though, French ado-
lescents spent longer time in MVPA in school-time
than non-school-time, which supports previous find-
ings from Portugal (Nilsson et al., 2009). Many
reasons about this cross-cultural difference during
weekday segments could be hypothesised. It has
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already been suggested (Aibar et al., 2012) that the
social norms of Spanish life, which allow adolescents
to take a long break after lunch and/or school-time,
could provide more opportunities to undertake
MVPA in the afternoon. Longer duration of the
school day and earlier dinner time in France could
also influence the MVPA levels. Further research to
improve knowledge about the influences of school/
social norms is warranted. In addition, PA practice in
the school-time segment is likely to influence other
activities performed later in the non-school-time
segment. Weekend periods may also constitute an
example. PA in the morning may condition the
adolescent’s behaviour in the afternoon, generating
sedentary behaviours to rest from PA or to avoid the
same kind of practice. Compensation between seg-
ments should be further studied.

In both countries, weekend morning-time MVPA
contributed to daily guidelines more than afternoon-
time MVPA, although afternoon-wear-time values
were higher. This suggests that weekend MVPA is
predominantly carried out during the morning-time
segment. This is probably related to extra-curricular
sport activities or family PA which may be linked
more to this segment of the day than to afternoon-
time segment in both countries. However, we do not
dispose of any supporting evidence to justify this
issue. Moreover, despite variation in segment dura-
tions, other studies (Garriguet & Colley, 2012; Jago
et al., 2005) have reported higher values in the
afternoon-time segment. Further research on this
topic is warranted to clarify these conflicting ob-
servations derived from specific populations
(Beardsley & Pendersen, 1997). Although no ana-
lyses were conducted between weekdays and week-
end days, adolescents were less active at weekends
than on weekdays (Kristensen et al., 2008). Conse-
quently, we suggest that PA promotion strategies
should be targeted at adolescents during weekends,
especially during weekend afternoon-time.

The major innovation and strength of this study is
that it is the first to analyse objectively assessed
MVPA from different weekday and weekend day
segments among adolescents of two European mid-
sized cities. The large sample sizes within the
different segments and the control for potential
nesting effects in the statistical analysis constitute
other strengths of this study. There are, however,
some limitations to the study. Firstly, we did not
assess biological maturity which is known to reduce
gender effects in MVPA when included in analyses
(Fairclough & Ridgers, 2010). Secondly, only a
limited number of segments were studied. Perhaps,
a deeper analysis in terms of number and specificity
of segments defined could improve our understand-
ing of PA patterns, particularly during school-time.
As a consequence, future studies should also add
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other discrete segments of time, such as recess and
PE lessons. Thirdly, several limitations intrinsically
linked to use of accelerometry are acknowledged.
These include lack of sensitivity to capture upper
body movements, water-based activities, cycling or
other complex movement patterns exhibited by
adolescents during free living, all of which may
underestimate MVPA (Trost et al., 1998). Fourthly,
we acknowledge that interpretations about the con-
tribution of extra-curricular sport activities remain
speculative since no specific information was col-
lected. Finally, we collected data from two European
cities and consequently it may not be possible to
generalise the results in terms of country.

Conclusion

Limited information is available on differences in
adolescents’ PA during specific segments of the day.
This study contributes to the literature on adoles-
cents’ MVPA patterns across different segments of
the day from a cross-cultural point of view. Findings
indicated gender MVPA differences (boys > girls) in
all segments and the influence of SES in some
specific segments. Existing country differences un-
derscore the need to recognise specific cultural
contexts and settings that involve adolescents and
to consider when and where PA promotion policies
and strategies are most warranted. Common Eur-
opean-wide strategies may be insufficient to increase
MVPA levels if cultural variability is not considered.
Promotion of PA within school-time is essential
(Gidlow et al., 2008), but out-of-school-time (espe-
cially weekends) appears to present the greatest
potential for targeted PA interventions (Flohr,
Todd, Tudor-Locke, 2006), particularly focused on
girls and low-active boys (Fairclough et al., 2012).
Though previous segmented day PA research has
produced equivocal findings in terms of relative
contribution of daily segments to total PA and sex-
specific influences (Bailey et al., 2012; Tudor-Locke
et al.,, 2006), this study underscores the need to
analyse specific cultural contexts prior to implement-
ing PA promotion efforts.
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