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ABSTRACT
The aim was to assess the relationship between school rhythm and physical activity
(PA) in adolescents. The study included 2024 adolescents (12.5–17.4 years).
Participants wore an accelerometer for 7 days. A short school rhythm was defined as
a short time at school with short recesses and less time in teaching per day (Group 1).
A long school rhythm was defined as a longer time at school with more time in
teaching and recess (Group 2). Adolescents in group 1 performed less moderate to
vigorous PA (MVPA) than those in group 2 per week (P < .0001), especially during
school days (recess: 3.9 ± 4.0 vs. 9.8 ± 7.9 min.day-1; P<.0001; teaching hours: 14.5
± 9.8 vs. 19.1 ± 12.0 min.day-1; P<.0001). Adolescents in group 1 were less likely to
meet the PA recommendations than were adolescents in group 2: 30.7% vs. 34.1%
(P<.0001). During school days, the percentage of adolescents who spent more than
2 h.day-1 in sedentary activities was greater in the group 1 (P<.001). Our results
suggest that leisure-time out-of-school hours is used mainly for sedentary activities,
and that school time provides a good opportunity for promoting PA.
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Introduction
Physical inactivity levels are rising in many countries, and this increase has major
implications for the prevalence of obesity throughout the European countries.
Physical inactivity is now identified as the fourth leading risk factor for global
mortality (WHO, 2009). To face this challenge, in 2006 the European member states
adopted the European Charter on Counteracting Obesity as a part of the new
European health policy (WHO, 2010). It includes the recommendation of 60 minutes
of moderate-to-vigorous physical activity (MVPA) every day (WHO, 2010; Cale &
Harris, 2001). However, a large proportion of youth do not achieve this
recommended level of MVPA (Riddoch et al., 2004; Ruiz et al., 2011). In 2004, from
2185 adolescents assessed by the accelerometry, 18% of boys and 38% of girls did
not achieve the PA recommendations (Riddoch et al., 2004). In a population of 2200
European adolescents, 43% of boys and 73% of girls did not meet the PA
recommendations of at least 60 minutes/day of MVPA using a accelerometer device
(Ruiz et al., 2011).
Childhood and adolescence are key periods for education about and prevention of
adult metabolic diseases. Adolescence is a period marked by a decline in
participation in physical activity (PA) mainly because of the reduced time spent in
MVPA (Ortega et al., 2013). Many factors are responsible for this decline, including
overweight and obesity, social context (e.g., the perceptions and behaviors of
siblings, parents or friends), parental educational level, the built environment, and
seasonal variation (Ruiz et al., 2011; Valery et al., 2012; Beets, Vogel, Forlaw,
Pitetti, & Cardinal, 2006; Salvy et al., 2008; Vanhelst et al., 2013, Gracia-Marco et
al., 2013).
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Children and adolescents spend a substantial proportion of their time at school,
and intervening in the school environment may provide opportunities for children
and adolescents to be more physically active. Recess, after-school programs and
commuting to school in walking are opportunities to improve PA levels and other
health-related aspects in adolescents (Beets, Beighle, Erwin, & Huberty, 2009;
Saksvig et al., 2007; Saksvig et al., 2012; Ridgers, Salmon, Parrish, Stanley, &
Okely, 2012). While several studies have investigated separately the impact of
specific periods (recess, after school, commuting to school) on PA patterns during a
school day, no study was performed to assess the relationship the school rhythms and
the PA patterns and sedentary behaviours in adolescents. The school rhythm
corresponds to the organization of the time during school day and includes beginning
and finishing hours of the class, number and duration of recess, lunch break, number
of school days per week and total time spent at school (Dobbins, Husson, DeCorby,
& LaRocca, 2013). It is of public health interest to study whether the school rhythm
is associated with PA patterns and sedentary behaviors in adolescents. If so,
adaptation of the school rhythm may be a good strategy for promoting PA.
The aim of this study was to assess the relationships between school rhythm and
PA patterns, and sedentary behaviors in a large sample of European adolescents.

Methods

Study Design
The current report is based on data from the Healthy Lifestyle in Europe by
Nutrition in Adolescence (HELENA) study. The aim of the HELENA study was to
obtain a broad range of standardized, reliable, and comparable nutrition- and healthrelated data from a random sample of European adolescents aged 12.5–17.5 years.
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Data were collected in 10 European cities: Vienna (Austria), Ghent (Belgium), Lille
(France), Athens (Greece), Heraklion (Greece), Pecs (Hungary), Rome (Italy),
Dortmund (Germany), Zaragoza (Spain), and Stockholm (Sweden). In total, 3528
adolescents (1844 girls and 1684 boys) meeting the inclusion criteria completed all
examinations. A detailed description of the HELENA study methodology and
sampling has been published elsewhere (Béghin et al., 2012; Moreno et al., 2008). In
summary, an extended and detailed manual of operations was designed for and
thoroughly read by every researcher involved in fieldwork before the data collection
started (Nagy et al., 2008). In addition, a workshop training week was carried before
the study began, to standardize and harmonize the methodology of data collection.
The instructions given to the participants in every measurement were standardized
for all the cities and were translated into the local language. In this way, the same
verbal information was given to all participants in the HELENA Study. Pilot studies
were conducted in 10 cities and included 202 adolescents and to assess the
intraobserver and interobserver technical error of measurements as well as the
reliability of measurements were checked. The detailed information has been
previously reported (Nagy et al., 2008).
Written, informed consent was obtained from the adolescent and the parents. The
HELENA study was approved by the local ethics committee for each country, and all
procedures were performed in accordance with the ethical standards of the Helsinki
Declaration of 1975 as revised in 2008 (Béghin et al., 2008).
From the total population of 3528 adolescents, 2024 (57.4%) were included in the
present study because complete information about their school schedules PA and
sedentary behaviors assessment.
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Measurements

Participants’ Characteristics
Anthropometric measurements were carried out only once. Body weight was
measured with the participant wearing light clothes, without shoes, to the nearest 0.1
kg using an electronic scale (SECA 871; SECA, Hamburg, Germany). Height was
measured without shoes to the nearest 0.1 cm using a telescopic height-measuring
instrument (SECA 225; SECA). Body mass index (BMI) was calculated as weight in
kg/height in m2 (kg/m2). Weight status was assessed using the International Obesity
Task Force scale (Cole, Bellizzi, Flegal, & Dietz, 2000). Pubertal status was assessed
by a physician through direct observation according to the method of Tanner and
Whitehouse (Tanner & Whitehouse, 1976).
Parental education level was classified into one of three categories using a specific
questionnaire adapted from the International Standard Classification of Education
(ISCED) (http://www.uis.unesco.org/Library/Documents/isced97-en.pdf). Parental
education level was scored as I for primary and lower education (levels 0, 1, and 2 in
the ISCED classification), II for higher secondary (levels 3 and 4 in the ISCED
classification), and III for tertiary (levels 5 and 6 in the ISCED classification).

School Rhythm
Adolescents were recruited through the schools where the entire classes including
adolescents aged 13 to 16 years old were asked to participate. Sampling was
stratified and random, and was performed in multiple steps (Béghin et al. 2012).
Firstly, within the selected cities, schools were randomized taking into account
several cluster stratifications: private/public school, location/area (zone or district),
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socio-economic level and age strata. The second step included randomisation of
classes. In this random cluster sampling process, stratification was done at two
levels, first at the level of cities and secondly at the level of school strata (as
mentioned above). Data concerning public/private school status, number of
adolescents per class, and class level or grade, were provided by local school
authorities. This procedure was carried out to ensure diversity of the sample in
cultural and socioeconomic aspects. The random selection of schools and classes was
performed centrally (by the Ghent University). A list of 10 randomly selected
schools was provided for each center. At the same time, a replacement list including
20 substitute schools was also provided (replacement schools/classes were for the
event of a school/class refusing to participate, and were from the same district and
same class level/grade). Ten schools were involved in the survey for each center. A
researcher from each center was instructed to obtain the schedule of the different
classes that participated in the study. The questionnaire was completed by the school
executive and comprised several parts: (i) beginning and finishing hours of the class
every day; (ii) teaching hours (i.e time spent in class only) per day and per week for
each class; (iii) hours of recess defined as time in school out of class (including
recess per se, commuting in school and lunch break); (iv) number of school days per
week; and (v) total amount of time spent at school. All of these parameters were
reported for each class during 1 week.
Because there are no validated data for defining school rhythm, we applied an a
priori definition of school rhythm using the information contained in the school
schedule (Figure 1). Using the information in the diary for each class, we decided to
classify a priori the adolescents into two groups: a short school rhythm group and a
long school rhythm group. A short school rhythm was defined as finishing school at
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3:00 PM or earlier (Figure 1). A long school rhythm was defined as finishing school
after 3:00 PM (Figure 1). The two groups differed significantly on other criteria:
duration of school recess, total time spent at school per day and per week, hours of
teaching per day and per week, and the number of classes with <5 days of school per
week (Table 1). School recess was defined as noncurricular time between lessons
allocated by schools for the students to engage in leisure activities (Ridgers et al.
2006).

PA
The ActiGraph® Monitor (ActiGraph, GT1M® model, Pensacola, FL) was used to
assess the PA level in free-living conditions. This device has been validated against
oxygen consumption and heart rate to assess PA level (Vanhelst, Béghin, Turck, &
Gottrand, 2010; Treuth et al., 2004). The interinstrument reliability of this device is
high for both sedentary and vigorous activities (Vanhelst, Baquet, Gottrand, &
Béghin, 2012; McClain, Sisson, & Tudor-Locke, 2007). A researcher of each center
involved in fieldwork completed a workshop training about the instructions to give to
participants. The adolescents were instructed to wear the accelerometer on the lower
back with an elastic belt and adjustable buckle the most longtime possible during 7
consecutive days and they were also asked to follow their normal daily routine. In
addition, the participants were instructed to remove the accelerometer during
swimming, showering, and bathing, and at night. The epoch interval for the
accelerometer was set at 1 min, and the output was expressed as mean counts per
minute.
Data were uploaded from the monitor to a computer after the completed 7-day
registration period. Participants who did not record at least 3 days (week day and
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weekend day) of recording with a minimum of 10 h of activity per day were
excluded from the analyses (Masse et al., 2005; Ward, Evenson, Vaughn, Rodgers &
Troiano, 2005). The assessment of time spent in sedentary activities, moderate PA,
vigorous PA, and MVPA was based on the cutoff points of 0-400, 1901–3918 and
>3918 counts/min, respectively we previously established in laboratory conditions
(Vanhelst et al., 2010). MVPA was dichotomized into <60 min/day and ≥60 min/day,
according to the current PA recommendations (Cale & Harris, 2001). The PA
patterns were analyzed according to school days (Monday to Friday) and school-free
days when adolescents did not have lessons (Sunday and Saturday and/or Wednesday
for some adolescents who did not have lessons). For this study, only cumulative
amounts of MVPA were considered.

Sedentary Behaviors
Sedentary behaviors were assessed using a structured questionnaire that included
questions about the amount of time habitually spent in front of the television or a
computer, or playing video games during school days and school-free days. The
questionnaire used questions such as: “On weekdays, how many hours do you
usually spend watching television?”, “On weekdays, how many hours do you usually
spend on computers?”, and “On weekdays, how many hours do you usually spend
playing video games?” The answers were classified into two categories: 0–2 h/day
and >2 h/day (Strong et al., 2005; Dunstan et al., 2010). The questionnaire was
administered in the classroom under the supervision of an HELENA fieldworker
during the morning before the PA assessment. The complete duration of this test was
10 minutes. This measure has been shown to provide a reliable (intraclass
correlation=0.82; 95% CI 0.75 to 0.87) and valid (criterion validity=0.3) (Strong et
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al., 2005; Dunstan et al., 2010). This questionnaire was used for studying the impact
of school rhythm on sedentary behaviors.

Statistical Analysis
Data are presented as number (percentage) for qualitative variables and as mean
(± standard deviation [SD]) or median (range) for quantitative variables. The
normality of the distribution was checked graphically and using the Shapiro–Wilk
test. Bivariate comparisons between the two school rhythm groups were made using
the Student t test or Mann–Whitney U test for quantitative variables, chi-square test
for nonordinal qualitative variables, and a Mantel–Haenszel trend test for ordinal
qualitative variables. Comparisons for PA and sedentary outcomes between the two
school rhythm groups were adjusted for prespecified confounding factors such as
age, sex, BMI, pubertal status, and mother’s and father’s educational levels (Ridgers
et al., 2012; De Moraes et al., 2013; Rey-Lopéz et al., 2011, Ortega, Ruiz, & Castillo,
2013). Adjustment of the prespecified confounding factors was made using analysis
of covariance for quantitative outcomes (for total PA, MVPA, and sedentary PA) and
logistic regression analysis for binary outcomes (for ≥60 min/day of MVPA during
the week and sedentary behaviors). Odds ratios (ORs) with their 95% confidence
intervals (95% CIs) for each binary outcome were calculated using the long rhythm
group as the reference. All statistical tests were performed using a two-tailed α level
of .05. The data were analyzed using SAS software version 9.4 (SAS Institute Inc.,
Cary, NC).

Results
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This study included 2024 adolescents (1008 boys and 1015 girls). The mean age,
height and body weight were 14.6 ± 1.2 years, 165.7 ± 9.2 cm and 58.4 ± 12.4 kg,
respectively. The median [range] time spent at school, in class and in recess were
6.10 [4.00; 9.55] hours per day, 5.40 [3.00; 8.15] hours per day and 60 [15; 150] min
per day, respectively.
The short rhythm group comprised those students who finished school earlier in
the afternoon (before 3:00 PM) and who had a shorter cumulative school recess and a
shorter time spent at school during the week. The long rhythm group comprised
those students who finished later in the afternoon (after 3:00 PM) and who had a
longer time spent in the school environment and a longer cumulative school recess
(Table 2). In average, students in the short rhythm group finished 2.20 hours earlier,
had 50 min per day less time in recess and spent 9 hours per week less time in the
school environment compared with those in the long rhythm group.
Among the 2024 adolescents with available data about their school schedules, 794
(39.2%) had a long school rhythm. The long rhythm group had a higher percentage
of girls, older age, lower adiposity levels, and parental education level compared
with the short rhythm group.

PA
The distribution of objective PA measurements throughout the week varied
significantly between the two rhythm groups (Table 3) before and after adjustment
for the prespecified confounding factors.
The short rhythm group had a lower number of counts during the week compared
with the long rhythm group. Analysis of the number of counts according to the
different daytime activities showed that this difference reflected differences in the
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number of teaching and recess hours: the short rhythm group had a higher number of
counts during hours spent outside school (school-free days or during school days)
compared with the long rhythm group.
The amount of MVPA also differed between the two groups, although the
difference was not significant on school-free days (Table 3). After adjusting for
prespecified confounding factors, students in the short rhythm group spent 9.1% less
time in MVPA per week compared with those in the long rhythm group (P < .0001).
The corresponding differences for MVPA during teaching and recess hours were
25.2% and 62.3%, respectively.
Students in the short rhythm group were less likely to meet the PA
recommendation of ≥60 min/day of MVPA per week compared with students in the
long rhythm group (30.7% vs. 34.1%; adjusted OR, 0.73; 95% CI, 0.58–0.92; P =
.008).
Students in the short rhythm group spent more time in sedentary activities per
week than did those in the long rhythm group (mean ± SD, 860 ± 52 vs. 848 ± 49
min/day; P < .0001). This difference was explained mainly by the hours spent
outside school (565 ± 53 vs. 464 ± 53 min/day; P < .0001), whereas no such
difference was found for other daytime activities. The short rhythm group spent
significantly less sedentary time during teaching and recess compared with the long
rhythm group. When expressing MVPA in percentage according to teaching and
recess duration, we found that the percentage of MVPA of school attendance was
higher in the long rhythm group both during recess and teaching hours compared to
the short rhythm group. Similarly, the percentage of time spent in sedentary PA
during the school attendance was higher in the long rhythm group compared to the
short rhythm group (Table 3).
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Sedentary Behaviors
Sedentary behaviors during school days and school-free days differed between the
two rhythm groups (Figure 2). During school days, a higher percentage of students in
the short rhythm group watched television or played video games for >2 h/day
compared with the long rhythm group. The time spent on a computer did not differ
significantly between groups. After adjusting for the prespecified confounding
factors, the ORs in the short rhythm group were 1.54 (95% CI, 1.22–1.94) for
spending ≥2 h/day watching television and 2.08 (95% CI, 1.22–1.94) for spending ≥2
h/day playing video games.
During school-free days, a higher percentage of students in the short rhythm
group also watched TV or played video games for >2 h/day compared with the long
rhythm group. However, after adjusting for the prespecified confounding factors,
only the difference in the percentage of students who played video games for >2
h/day remained significant (OR, 1.60; 95% CI, 1.15–2.24). By contrast, a lower
percentage of students in the short rhythm group spent >2 h/day on a computer
(65.3% vs. 73.1%; adjusted OR, 0.71; 95% CI, 0.56–0.89).

Discussion
School rhythms correspond to alternating lessons and noncurricular periods
including recess, break lunch and extracurricular activities. Although each country
defined its own directives for organizing school time, many school rhythms vary
among different schools of the same country as shown in our study (Figure 1). To
our knowledge, this is the first study to assess whether the school rhythm is
associated with PA patterns and sedentary behaviors in European adolescents from 7
countries. The main finding was that a long school rhythm was associated with
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higher PA levels, mainly during school recess, and less time spent in sedentary
activities. Another important result is that adolescents who had a long school rhythm
also had a higher PA level over the entire week and were more likely to meet the PA
recommendations. These results show the importance of both the school recess and
after-school time in promoting PA to adolescents.
In our study, students in the schools with the shorter rhythm spent half the time in
recess during a school day compared with those in the schools with a long rhythm. In
addition, we showed that the time spent in MVPA during recess was lower in the
short rhythm group than the long rhythm group reinforcing the effect of recess
duration on PA. In a recent systematic review, Ridgers et al. showed that recess in
schools contributes strongly to fulfilling the daily recommended amount of MVPA
for adolescents (Ridgers, Stratton, & Fairclough, 2006). Despite the identified
decline in PA and the increase in sedentary time during recess, recess time
contributes to about 20% of the recommended daily MVPA level when no
interventions are used (Martinez-Gomez et al., 2014). Intervention studies of
sedentary and active behaviors have shown positive effects of an intervention
program during recess (Kriemler et al., 2011; Toftager et al., 2014). Our results
indicate that providing recess time and encouraging PA in schools with a shorter
school rhythm may increase MVPA. In addition to physical education classes, the
school recess is one of the main opportunities for children and adolescents to be
physically active in the school environment. As more MVPA was performed during
teaching hours, we cannot excluded that long rhythm group had more physical
education lessons compared to short rhythm group. This hypothesis could not be
confirmed since we had no precise information regarding sport participation (out and
at school) in our population.
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Another outcome from our study is that adolescents in the short rhythm group
who finished school earlier in the day were more likely to perform sedentary
activities (watching TV, playing video games or computer). A possible explanation is
that the highly condensed teaching hours (with short breaks between lessons) leads to
tiredness at the end of the school day, which increases sedentary behaviors after
school hours. This hypothesis remains to be tested in an appropriate intervention
study. Previous studies showed that after-school programs contribute to increase the
time spent in MVPA during school days (Lubans & Morgan, 2008; Weintraub et al.,
2008; Kelder et al., 2005). Lubans & Morgan (2008) demonstrated that extracurricular school sport program permits to increase of 34% the PA level at the end of
program. In a meta-analysis, Beets et al. showed also that interventional after-school
programs have a positive impact on different health outcomes (reduce sedentary
behaviors and BMI, increase MVPA and physical fitness) (Beets et al., 2009). Our
results are consistent with previous studies and suggest that the after-school setting
holds considerable promise for increasing the PA levels of youth. (Lubans &
Morgan, 2008; Weintraub et al., 2008; Kelder et al., 2005).
Our results also show that the school rhythm influences PA both on school days
and over the entire week. Moreover, our finding shows that PA (both MVPA and
sedentary) did not differ during school free days between the two groups, suggesting
that the number of day in class (< or ≥ 5 days of school per week) did not influence
the results we observed. This is inconsistent with the hypothesis of an “activity stat,”
which says that increasing PA during school hours will not increase the overall PA
level because of the actions of a biological PA regulator through which the body uses
a range of biological responses to changes in PA to maintain a constant daily energy
expenditure (Metcalf, Voss, Jeffery, Perkins, & Wilkin, 2004; Wilkin, 2011). Several
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studies have found no evidence for same-day or next-days in the amount of PA
performed (Long et al., 2013; Goodman, Mckett, & Paskins, 2011, Baggett et al.,
2010).
In our study, the difference in MVPA we found between the 2 groups 7% that rise
the question of clinical significance of such quite low difference. There no clear
answer to this important question (Wen et al., 2011; Hupin et al., 2015) although
recent studies clearly show a progressive continuous positive effect of MVPA on
mortality rate, suggesting that even small difference at a population could have a
positive effect on global health indicators.
Our study has strengths and limitations. One strength is that it included a large
sample size of adolescents and used a panel of standardized and harmonized tests to
assess nutrition and PA level (i.e., accelerometry is a robust objective method for
evaluating PA patterns) (Moreno et al., 2008). One limitation is the subjectivity of
the assessment of the sedentary behaviors, which were evaluated and reported by the
adolescents themselves. Another limitation is the cross-sectional design of the study,
which rules out the ability to draw causal conclusions. In that, setting the two groups
differed by several characteristics. However, we were able to control for several
confounding factors (age, sex, BMI, pubertal status, and mother’s and father’s
educational levels) in the statistical analysis. Nevertheless, since the number of
physical education lessons and after-school activities were not available, we could
not introduced them in the statistical analysis although they could have an influence
on our results. Regarding the multiple comparisons issues, we could not also exclude
false significant association and the present results should be interpreted with
caution. The study is also limited by the use of only a single week of measurement of
PA and school schedules. However, in European countries, the school schedule is the
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same throughout the school year. Variations in weather (wind, rain and sunshine)
during the PA assessment were not recorded in our study and might also have
affected our results. Finally, since short and long rhythm group differs also by
center/country, we cannot exclude the effect of different schools culture of spending
the recess.

Conclusions
Our results suggest that school time provides a good opportunity for adolescents
to be physically active. Sedentary behavior was observed mainly during school-free
periods, which suggests that after-school programs may be complementary and
beneficial for promoting PA. The data obtained from this study contribute to a better
understanding of the PA patterns in adolescents and may help caregivers and health
and school authorities adapt school rhythms for the promotion of PA.
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Table 1. Characteristics of school diaries for the two school rhythm groups
Short rhythm group
(N school=60)
Start school (h, AM)
8.15 [7.15; 8.30]
Finish school (h, PM)
14.00 [12.00; 15.00]
Recess duration (min/day)
40 [15; 105]
Time spent at school per day (h)
5.50 [4.00; 7.10]
Time spent at school per week (h)
25.25 [20.00; 35.50]
Hours of teaching per day (h)
5.15 [3.00; 6.00]
Hours of teaching per week (h)
22.00 [15.00; 30.00]
Number of classes with < 5 days of school per week, n (%)
19 (31.7)
Data are median [range] unless indicated.

P

Long rhythm group
(N school=44)
8.15 [7.15; 8.30]
16.20 [15.20; 17.40]
90 [60; 150]
7.58 [6.55; 9.55]
34.00 [27.40; 49.35]
6.25 [5.45; 8.15]
26.30 [23.00; 41.15]
36 (81.8)

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001

Table 2. Adolescent’s characteristic according to school rhythm group
Short rhythm group
Long rhythm group
P*
N
1230
794
Gender (%M)
52.3
46.0
0.0067
Age (yr)
14.5 ± 1.2
14.7 ± 1.2
0.0017
Height (cm)
165.3 ± 9.2
166.3 ± 9.1
0.0229
Body mass (kg)
59.1 ± 12.8
57.4 ± 11.6
0.0019
BMI (kg.m-2)
21.5 ± 3.8
20.6 ± 3.3
<0.0001
Weight status (%UW/%NW/%OW/%O)a
6.1/67.3/20.2/6.4
7.4/77.6/11.7/3.3
<0.0001
Pubertal status (%I/%II/%III/%IV)b
7.4/24.6/33.9/34.1
5.2/18.0/34.5/42.3
<0.0001
Father education level (%I/%II/%III)c
40.8/30.5/28.7
22.8/26.5/50.7
<0.0001
Mother education level (%I/%II/%III)c
38.1/33.7/28.2
25.1/27.2/47.7
<0.0001
*
Student t test for quantitative variables, Chi-Square test for non-ordinal qualitative variables and a
Mantel-Haenszel test for ordinal qualitative variables
a
Weight status: underweight (UW), normal weight (NW), overweight (OW), obese (O)
b
Pubertal status staging according to Tanner
c
PEL: lower education (I); higher secondary education (II); higher education or university degree (III).
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Table 3. Impact of school rhythm on physical activity levels throughout the week
Short rhythm group
Long rhythm group
(N=1230)
(N=794)
Total PA (counts)
During a week
1 728 205 ± 920 415
1 874 724 ± 819 375
During school-free days
545 849 ± 371 873
492 320 ± 325 763
During school days
Before-after school
854 500 ± 501 119
774 793 ± 462 219
During teaching hours
344 465 ± 207 842
486 106 ± 266 467
During recess
92 083 ± 82 078
212 023 ± 142 149

0.0003 / 0.0480
<0.0001 / <0.0001
<0.0001 / <0.0001

MVPA (min.day-1)
During a week
During school-free days
During school days
Before-after school
During teaching hours
During recess

0.0027 / <0.0001
0.10 / 0.18
<0.0004 / <0.0001
<0.0001 / <0.0001
<0.0001 / <0.0001
<0.0001 / <0.0001

50.8 ± 25.9
42.0 ± 34.3
54.2 ± 26.9
35.8 ± 22.2 (65%)
14.5 ± 9.8 (28%)
3.9 ± 4.0 (7%)

54.3 ± 26.0
39.3 ± 31.5
58.5 ± 27.2
29.9 ± 20.6 (49%)
19.1 ± 12.0 (34%)
9.8 ± 7.9 (17%)

P */†
0.0002 / <0.0001
0.0020 / 0.0130

Sedentary activities (min.day-1)
During a week
860.3 ± 51.7
847.9 ± 49.2
<0.0001 / <0.0001
During school-free days
868.9 ± 67.9
867.6 ± 65.5
0.69 / 0.051
During school days
855.3 ± 53.4
841.4 ± 50.9
<0.0001 / <0.0001
Before-after school
565.1 ± 52.6 (66%)
463.6 ± 53.3 (55%)
<0.0001 / <0.0001
During teaching hours
253.8 ± 38.4 (30%)
316.1 ± 46.6 (38%)
<0.0001 / <0.0001
During recess
36.4 ± 16.9 (4%)
63.0 ± 21.7 (7%)
<0.0001 / <0.0001
*
Unadjusted P-values / † Adjusted P-values controlled by sex, age, BMI, pubertal status and parental educational levels.
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Figure 2. Impact of school rhythm on sedentary behavior throughout the week

Odds-ratio (OR) of each sedentary outcomes was calculated for short rhythm group using long rhythm group as reference.
* Adjusted for sex, age, BMI, pubertal status and parental educational levels.
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