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Abstract 

Background: Following an ecological framework, the aim of this study was to highlight the way adolescents 
invested their time in opportunities to engage in moderate to vigorous physical activity (MVPA) according to whether 
they were profiled as more or less active. This study’s innovation lies in the analysis of MVPA according to social occa-
sions which are understood as opportunities to be active throughout the day (e.g. home, school, transport).

Methods: PA data measured by accelerometry (ActiGraph GT3X) for seven consecutive days were compiled, with 
adolescents’ social occasions during the week recorded in a daily digital diary (n = 135). The opportunity ratio of MVPA 
at each social time is the ratio between time spent in MVPA and the duration of a corresponding social occasion. Fol-
lowing the literature, participants were categorised into three profiles according to their reported amount of MVPA: 
HEPA active, minimally active and inactive. Non-parametric Wilcoxon signed rank and Kruskal Wallis tests were per-
formed to determine the relative intensity of PA performed at different social occasions, and to investigate whether 
intensities differed between adolescents with various activity profiles.

Results: Results showed that engagement in MVPA at different social occasions differed according to participant 
profiles. Mismatch was noticed between the opportunity ratio and the duration of the most and least favorable social 
occasions for MVPA. For all three profiles, the social occasion “physical education lesson” revealed an opportunity ratio 
of MVPA (23.6% vs 17.0% vs 13.8%) significantly higher than the overall opportunity ratio of the week (6.9% vs 2.9% vs 
1.2%), but of lower duration. Conversely, “home” (5.3% vs 0.0% vs 0.0%) and “school” (outside of PE time) (2.4% vs 0.0% 
vs 0.0%) represented the two least opportune social occasions for PA in an adolescent’s week.

Conclusions: Rethinking engagement with MVPA in the context of temporal opportunities would allow potential 
ways to intervene within an educational supervised setting to help young people adopt a physically active lifestyle at 
the end of the key period of adolescence. These results reinforced the importance of context in interventions for PA 
promotion, opening for “time education” in people.

Keywords: Physical activity, Health, Temporal patterns, Social times, Contexts, Logbook, Accelerometers

© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
Despite growing evidence of positive relationships 
between physical activity (PA) and health, a consensus 
has emerged on insufficient levels of PA in adolescents 
[1]. Physical activity, traditionally defined as “any bodily 
movement produced by skeletal muscles that results in 
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energy expenditure” [2], is considered the cornerstone 
for maintaining and developing healthy lifestyle hab-
its in adolescents [3]. Recently, a new conception has 
proposed PA as “people moving, acting and perform-
ing within culturally specific spaces and contexts, and 
influenced by a unique set of interests, emotions, ideas, 
instructions and relationships” [4]. This epistemological 
shift moves beyond the uniqueness of biomedical and 
energetic perspectives to investigate the relationships 
between environmental affordances (invitations for 
behaviour) and context-specific PA.

Moderate to vigorous PA (MVPA) is a minor type 
of activity during the day, yet its health benefits are 
widely documented [5, 6]. Adolescence is a period of 
many opportunities for practising MVPA [7, 8], but 
barriers have been noted in the literature, with the 
most reported being ‘lack of time’ [9, 10]. Epidemio-
logical studies have considered MVPA as a chronologi-
cal process, showing that it is not evenly distributed 
throughout the day [11, 12]. In other words, there are 
different social temporal periods that structure daily 
life favorable for undertaking MVPA [13], suggesting 
that identifying them might be key to improve overall 
levels of PA.

This approach is framed theoretically by an ecologi-
cal model [14], involving a complex and holistic per-
spective on human behavior emerging from contextual 
interaction with five determinants to engage in MVPA, 
ranging from individual to macro (environmental) 
systems [15, 16]. The chronosystem has been concep-
tualized as including these five systems, following an 
evolution of pre-defined sequences throughout life, 
but without investigating temporal opportunities [14]. 
Several studies have focused on an individual’s ecologi-
cal determinants, showing that adolescents invested 
MVPA differently, depending on their activity level 
profile [17, 18], body mass index (BMI) [19] and gen-
der [20]. However, the holistic structure of the model 
requires the need to consider the relationship between 
individual, environmental, and chronological determi-
nants, adopting a perception of time [21] which views 
specific occasions as providing opportunities (affor-
dances) for engaging in MVPA.

This study addressed the following research question: 
Which social occasions were the most opportune for 
adolescents to engage in MVPA, in relative and abso-
lute terms? Through use of objective (accelerometers) 
and subjective (daily logbooks) measures, the aim of this 
study was to record the distribution of MVPA under-
taken at different social occasions. We hypothesized that 
total time, as well as MVPA (relative) opportunities taken 
on different social occasions, would differ according to 
the adolescents’ PA profile.

Methods
Study design and participants
This research recruited a volunteer cohort of ado-
lescents (n = 119 after removals – 135 before; 
 agemean = 17.03 ± 0.7 years old; 74 girls and 45 boys) from 
five secondary schools (Strasbourg and Lille, France). 
Before entering into the study, written consent was 
obtained from the adolescents and parents/caregivers, if 
they were under 18 years old. Data collection occurred 
between October 10th and November 15th, 2020. This 
period was impacted by the second French lockdown 
where lifestyles were adapted following school closures 
[22].

Schools were randomly selected based on the level 
of urbanization of their location (varying from rural to 
urban). In each school, a second randomization has been 
carried out to select two classes. Gender and BMI pari-
ties criteria were investigated to not impact the initial 
distribution of the physical activity observed [19, 20]. 
Inclusion criteria were to be in the last year of second-
ary school in France, to agree to wear an accelerometer 
for 1 week and to complete a daily diary for 7 days. For 
all recruited participants, we collected sociodemographic 
data including age, sex, height, weight, home and e-mail 
address and telephone number. This study was conducted 
according to the guidelines of the Declaration of Helsinki 
[23] and approved by the Ethics Committee of the Uni-
versity of Lille (2020-418-S82) and the NCIF (National 
Committee for Informatics and Freedoms number 2020-
037, approval May 2020).

Outcome measures
ActiGraph accelerometers, model GT3X+ 
(ActiGraphTM, Pensacola, FL, USA), were used to meas-
ure PA with a sampling rate of 30 Hz. Participants wore 
the accelerometer on their preferential hip, fastened with 
an elastic belt for 7 full days [24, 25]. Data were reinte-
grated using a 10-s epoch. Troiano’s (2007) wear time val-
idation algorithm [26] was applied, associating non-wear 
time to all periods > 60 minutes of consecutive counting 
at zero. The Actigraph output of 1952 counts.min− 1 was 
the cut-offs used to define the intensity level of MVPA 
[27].

During the week of data collection, participants com-
pleted a digital diary on the LimeSurvey platform to 
obtain information about their daily social activities. 
Participants completed the diary every night before 
going to bed, which took about 5 min. Questionnaires 
were based on pre-existing studies including twelve typi-
cal social occasions through daily diaries [11, 13]: (a) 
autonomous leisure, (b) recess, (c) cleaning, (d) home, 
(e) homework, (f ) job, (g) meal, (h) PE lesson, (i) relax, 
(j) school, (k) supervised leisure and (l) transport. For 
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clarity, autonomous leisure activities are all social activi-
ties which can be done alone or in a group (e.g. shopping 
or jogging alone or with others). In contrast, super-
vised leisure times included PA like sport club, but also 
all supervised leisure such as music and drama classes, 
supervised by a specialist of this activity. The PE lesson 
occasion is included in school time but required a spe-
cific attendance. Some other social occasions may be 
subject to temporal intersections, such as those at school 
with PE lesson and recreation (breaks between lessons), 
or those at home with cleaning, rest, homework and 
meals. The priority category was systematically given 
to the most precise (e.g. recreation priority over school, 
or rest over home). Finally, transport corresponds to all 
modes of travel used, whether active (walking, electric 
scooter or bicycle) or inactive (cars, bus, subway).

Data treatment
The flowchart is presented in Fig. 1. A minimum of three 
weekdays and one weekend day, with valid PA data (≥10 h 
per day), was required to be included in the analyses [24, 
28]. Sleep time was excluded. Data were excluded when 
adolescents experienced unexpected drastic changes 
in their lifestyle during the data collection (e.g. peri-
ods of sickness). According to the time spent in MVPA 
per day, collected by accelerometers, participants were 
categorized into a PA profile [17, 18]: Health Enhanc-
ing Physical Activity (HEPA) active adolescents spent 
at least 60 minutes in MVPA per day, minimally active 

adolescents spent between 30 and 60 minutes and inac-
tive adolescents spent less than 30 minutes in MVPA per 
day.

Statistical analysis
Statistical analyses were conducted with R software (ver-
sion 4.1.0), with specific packages (tidyverse, outliers, 
psych, car, rstatix, ez, lsmeans, pwr, Rmisc, ggplot2). 
Data and residuals of age, BMI, time spent in sedentary 
behavior,  low physical activity  and MVPA for each pro-
file (HEPA active, minimally active and inactive) were 
tested for normality, interdependence and homoscedas-
ticity using Shapiro-Wilks, Levene and Jarque-Bera tests. 
As these preliminary conditions were not met, non-par-
ametric tests on median and quartile values were used. 
The threshold of statistical significance was set at 5% 
(p < .05).

Chi-squared and Kruskal-Wallis tests were used in 
order to detect profile effects on gender, age, BMI, time 
spent in each PA categories and time spent in each social 
occasion. We converted wear times of accelerometers 
proportionally for a comparative duration of 7 days. We 
expressed time spent in each social occasion in minutes 
per week.

The second step of analysis consisted of contrasting, 
for the three profiles, the duration of each social occasion 
with its MVPA opportunity ratio (%MVPA). Opportunity 
ratio values were calculated by dividing the time spent in 
MVPA by the duration of the same social occasion. For 
each profile, one sample Wilcoxon signed rank test was 

Fig. 1 Flowchart of selection of participants (G:girls; B:boys)
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used to compare the opportunity ratio of MVPA of each 
social occasion with the median opportunity ratio of the 
week. In order to detect significant effects of PA pro-
files on each duration and opportunity ratio of MVPA, 
Kruskal-Wallis tests were performed. We used pairwise 
Wilcoxon tests with Holm correction as a post hoc test 
to highlight differences between each profile. Last, we 
calculated Partial Eta squared values (ηp

2) and their con-
fidence intervals, to examine effect sizes, considered as 
small when ηp

2 > .01, medium when ηp
2 > .06, and large 

when ηp
2 > .14 [29].

Results
Profile of the participants
Characteristics of the study sample according to each 
PA profile are presented in Table  1. The three groups 
were homogeneous according to gender, age and BMI 
characteristics. Accelerometer data highlighted that the 
distribution of percentages of time spent in MVPA (χ 
2(2) = 103.97, p < .05, η2

P = .88, large) were significantly 
different across the three profiles.

Opportunity ratio of MVPA compared to duration of each 
social time
Data on social occasion durations for each profile and 
their corresponding opportunity ratio (%MVPA) are 
presented in Table 2. The PE lesson was the only social 
occasion with an opportunity ratio of MVPA signifi-
cantly higher than the overall opportunity ratio for all 
profiles (23.6, 17.0, 13.8%, vs 6.9, 2.9, 1.2% for HEPA 
active, minimally active and inactive profiles respec-
tively). For the HEPA active profile, the two other social 
occasions with a significantly higher opportunity ratio 
were recess (12.9%) and transport (9.4%). All other 
social times had a significantly lower opportunity ratio 
(p < .05), except autonomous leisure time (6.1% with 

p > .05 which was not statistically significant). Regard-
ing minimally active and inactive profiles, autonomous 
leisure time was the only other social occasion that had 
a significantly higher MVPA opportunity ratio than the 
overall median (3.4 and 3.6% vs 2.9 and 1.2% respec-
tively, p < .05). All other social times had a significantly 
lower score than the overall opportunity ratio (p < .05), 
except for recess and transportation (lower, but not sta-
tistically significant).

Data showed a significant profile effect on all social 
occasion (p < .05) durations, except for homework. 
Focusing on the MVPA opportunity ratios (%MVPA), 
there was a significant effect of profile on each social 
occasion ratio (p < .05) except for five of them: autono-
mous leisure, cleaning, homework, job and meal. Post-
hoc analyses showed that HEPA active adolescents had 
a significantly higher MVPA opportunity ratio, com-
pared to minimally active and inactive profiles on differ-
ent social occasions: home (respectively 5.3% vs 0 and 
0%, p < .05), PE lesson (23.6% vs 17% vs 13.8%, p < .05), 
recess (12.9% vs 0 and 0%, p < .05), relax (3.4% vs 0 and 
0%, p < .05), school (2.4% vs 0 and 0%, p < .05), supervised 
leisure (2.8% vs 0 and 0%, p < .05), and transport (9.4% 
vs 0 and 0%, p < .05). In contrast, the MVPA opportunity 
ratios for participants who reported being minimally 
active and inactive did not differ significantly across any 
social occasion.

Discussion
The objective of this study was to examine how French 
adolescents accumulate MVPA according to their PA 
profiles, at different social occasions during the day. The 
three main results were that: (a) the PE lesson provides 
the best MVPA opportunities in all profiles, (b) school 
and at home represent the longest times spent in social 
contexts, but provide low opportunities for MVPA, and 

Table 1 Descriptive characteristics of study samples according to physical activity profiles

# : data are in mean ± standard deviation; ^: data are in median of minutes per week [Q1; Q3] and % of time spent in MVPA as a function of total accelerometer-
wearing time; NS Non-Significant, HEPA Health Enhancing Physical Activity, BMI Body Mass Index, MVPA Moderate-to-Vigorous Physical Activity. a: Statistical significant 
difference on percentage of time in MVPA between HEPA active and minimally active; b: Statistical significant difference in percentage of time in MVPA between HEPA 
active and inactive; c: Statistical significant difference in percentage of time in MVPA between minimally active and inactive

HEPA active Minimally active Inactive Profile effect

p-value η2
P χ2

N 47 32 40 – – –

Gender

 Girls 33 21 20 NS – –

 Boys 14 11 20

Age (years) # 16.96 ± 0.55 16.97 ± 0.97 17.18 ± 0.59 NS .01 [.01; .11] (2) =3.33

BMI (kg/m2) # 21.78 ± 2.85 21.4 ± 2.87 21.22 ± 3.26 NS .01 [.01; .08] (2) =1.20

Time spent in MVPA 
(min, %) ^

443 [319; 521] (6.9%) 364 [250; 339] (2.8%) 120 [72; 171] (1.2%) <.05 abc .88 [.85; .89] (2) =103.97
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(c) participants in the HEPA active profile manage to 
seize MVPA opportunities at many social occasions com-
pared to participants in the other two profiles.

The big gap to engage in MVPA: a mismatch 
between duration and opportunity ratio for PE lesson, 
school and at home
Results showed that the PE lesson exhibited the high-
est opportunity ratio values, thus representing the 
most opportune social occasion to engage all adoles-
cents in MVPA. These data confirmed those reported 
by Sanz Martin et  al. (2021) and Gavarry et  al. (2003) 
who showed that, on the day the PE lesson took place, 
adolescents engaged in more MVPA [30, 31]. However, 
its opportunity ratio level, between 23.6% (HEPA active 

profile) and 14.7 (inactive profile) was rather low and 
confirmed the systematic review of Burson et al. (2021) 
showing that only 31% of the PE lesson is consecrated 
to MVPA [32]. Its duration in the week (95, 34 and 
96 minutes per week for each profile) was insufficient 
to ensure enough weekly MVPA levels [8, 33]. While 
the literature was rich regarding pedagogical methods 
to increase adolescents’ MVPA [34], the discrepancy 
between participants in terms of opportunity ratio 
values (23.6% vs 13.8%, p < .05, for HEPA active and 
inactive profiles respectively) suggest the need to (a) 
develop specific teaching strategies according to each 
PA profile in PE [35], (b) increase PE time per week, 
and (c) inform parents and adolescents to the actual 
amount of MVPA during PE classes to ensure they are 

Table 2 Opportunity ratios of MVPA and durations for each social time according to adolescent’s profile

%MVPA: Opportunity ratio of MVPA; %MVPA are in % median [Q1; Q3]; Duration are in median minutes of weartime per week [Q1; Q3] *: difference between the 
opportunity ratio of each social time and the overall opportunity ratio with p < .05; NS Non-Significant; Health Enhancing Physical Activity; a: Significant difference 
on opportunity ratio of MVPA between HEPA active and minimally active; b: Significant difference on opportunity ratio of MVPA between HEPA active and inactive; c: 
significant difference on opportunity ratio of MVPA between minimally active and inactive; ^: other represents all the social times that could not be reconstructed by 
diaries

Social times HEPA active Minimally active Inactive Profile effect

p-value ηp
2 χ2

Overall %MVPA 6.9% [5.2; 8.3] 2.9% [2.5; 3.4] 1.2% [1; 2] <.05 abc .89 [.85; .88] (2) =103.96

Autonomous Leisure %MVPA 6.1% [4.6; 44] 3.4% [0.6; 7.2] * 3.6% [0; 4.8] * NS .01 [.01; .11] (2) =3.3153

Duration 60 [0; 893] 74 [0; 680] 97 [0; 1305] <.05 ab .18 [.06; .35] (2) =22.409

Cleaning %MVPA 0.0% [0; 0.3] * 0.0% [0; 0] * 0.0% [0; 0] * NS .09 [.03; .18] (2) =5.8309

Duration 0 [0; 13] 9 [0; 70] 3 [0; 119] <.05 b .06 [.01; .02] (2) =8.8436

Home %MVPA 5.3% [3.4; 7.6] * 0.0% [0; 2.5] * 0.0% [0; 1.6] * <.05 ab .37 [.21; .54] (2) =44.441

Duration 2056 [951; 3339] 2198 [1168; 5879] 1889 [485; 4515] <.05 b .06 [.01; .19] (2) =8.7997

Homework %MVPA 0.0% [0; 0.7] * 0.0% [0; 0] * 0.0% [0; 0] * NS .02 [.01; .13] (2) =4.0439

Duration 82 [0; 203] 77 [0; 656] 102 [50; 718] NS .01 [.01; .07] (2) = .98648

Job %MVPA 0.0% [0; 0] * 0.0% [0; 0] * 0.0% [0; 0] * NS .09 [.03; .20] (2) =11.972

Duration 0 [0; 0] 0 [0; 0] 0 [0; 0] <.05 b .08 [.03; .18] (2) =11.115

Meal %MVPA 0.0% [0; 4.4] * 0.0% [0; 6.6] 0.0% [0; 6] NS .18 [.06; .33] (2) =22.261

Duration 325 [188; 403] 121 [0; 235] 111 [0; 171] <.05 ab .20, [.08; .36] (2) =25.566

PE lesson %MVPA 23.6% [12.7; 30.2] * 17% [0; 22.4] * 13.8% [7.2; 18.3] * <.05 ab .04 [.01; .14] (2) =6.8914

Duration 95 [68; 109] 34 [0; 93] 96 [34; 115] <.05 ab .16 [.05; .33] (2) =20.552

Recess %MVPA 12.9% [7.6; 16.7] * 0.0% [0; 5.2] 0.0% [0; 4.2] <.05 ab .27 [.13; .45] (2) =32.914

Duration 76 [52; 105] 30 [0; 64] 60 [30; 165] <.05 ab .17 [.06; .34] (2) =21.8

Relax %MVPA 3.4% [0; 5.2] * 0.0% [0; 0] * 0.0% [0; 0] * <.05 ab .30 [.15; .48] (2) =36.686

Duration 595 [0; 1450] 212 [0; 2161] 193 [0; 1915] <.05 ab .23 [.09; .41] (2) =28.853

School %MVPA 2.4% [1.4; 3.9] * 0.0% [0; 1.8] * 0.0% [0; 1.6] <.05 ab .25 [.13; .43] (2) =31.327

Duration 1252 [785; 2048] 1187 [581; 2666] 1002 [478; 2569] <.05 ab .13 [.03; .29] (2) =17.14

Supervised Leisure %MVPA 2.8% [0; 28.9] * 0.0% [0; 0] * 0.0% [0; 0] * <.05 ab .19 [.08; .32] (2) =23.624

Duration 89 [0; 180] 37 [0; 308] 9 [0; 315] <.05 ab .22 [.10; .39] (2) =27.761

Transport %MVPA 9.4% [6.1; 15.1] * 0.0% [0; 10] 0.0% [0; 9] <.05 ab .14 [.04; .29] (2) =17.636

Duration 263 [158; 492] 197 [0; 1278] 127 [72; 545] <.05 ab .23 [.10; .41] (2) =29.045

Other ^ %MVPA 7.6% [5.3; 9.7] * 2.5% [1.6; 3.1] 0.8% [0.3; 1.1] <.05 abc .68 [.53; .79] (2) =81.134

Duration 5268 [4739; 5997] 5635 [4935; 6124] 6360 [5789; 6743] <.05 abc .58 [.47; .69] (2) =69.545
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aware of the need to engage in the MVPA on other 
social occasions to reach the WHO’ guidelines.

The time reported in PE lessons for the minimally 
active profile (34 minutes per week) seems low con-
sidering that at this age, a minimum duration of PE is 
set at a standard of 120 minutes per week in the French 
education system. This difference of engagement, com-
pared to values reported by HEPA active and inactive 
students, is hard to explain from the data and could 
perhaps be attributed to the disruptions brought about 
by the COVID-19 (CV19) pandemic, which interrupted 
PE lessons in some classes and not others [36]. How-
ever, as we were mostly interested in identifying oppor-
tune times for MVPA, we believe that this anomaly 
does not negate our conclusions.

Home (5.3% vs. 0.0% vs. 0.0% for HEPA active, mini-
mally active and inactive profiles respectively) and school 
(2.4% vs. 0.0% vs. 0.0%) represent the venues for the two 
social occasions with the significantly lowest opportunity 
ratio values. Logically, the higher the duration of social 
occasions, the lower should be the opportunity ratio val-
ues, corroborating previous studies showing that school 
time tends to promote sedentary behaviors during the 
day [37, 38]. Paradoxically, school has been considered as 
the most appropriate place to promote a PA lifestyle for 
adolescents [39–41]. Brooke et al. (2014) have shown that 
adolescents had a total PA level lower in school, than out 
of school, with the possibility of accumulating even more 
in it [42]. Weaver et  al. (2021) have shown that MVPA 
has shown increases during school time since 2015 [38]. 
Therefore, it seems apparent that the pedagogical chal-
lenge consists of tailoring programs to impact on mini-
mally active and inactive adolescents during school time, 
including PE time in this strategy. Focusing on home 
social occasion, result highlighted the importance of the 
time spent at home to accumulate MVPA. Without qual-
ity support, adolescents did not engage independently in 
this social occasion, which was a significant part of their 
week.

The “HEPA active” profile: a population model to seize 
MVPA’ opportunities
One of the main findings of this study was that partici-
pants in the HEPA active profile managed to accumu-
late higher values of MVPA than participants in the 
two other profiles on many social occasions, including: 
home, PE lesson, recess, relax, school, transport, autono-
mous and supervised leisure (p < .05 and ηp

2 > .14). These 
social occasions seem important to move from inac-
tive to HEPA active profile. Considered as “a role model 
group” in terms of MVPA, analysis of participants with 
the HEPA active profile have shown an ability to optimize 

social times for undertaking MVPA, compared to partici-
pants in other profiles.

Except for PE lesson, the two higher values of the 
opportunity ratio for HEPA active adolescents were 
transport and recess social occasions (respectively 12.9 
and 9.4%). Level of transport supports the rationale for 
promoting use of methods of active transportation to 
tackle the decline in PA in the adolescent population. 
Booth et  al. (2014) have reported a downward trend in 
active transportation use among adolescents over the 
past two decades [43]. Conversely, several intervention 
studies with environments built around cycling to school 
have shown positive results in terms of increasing MVPA 
[44, 45]. Focusing on recess time results have reinforced 
the importance of this scholarly time in high school to 
promote MVPA, confirming findings in studies focusing 
exclusively on younger children (primary and second-
ary schools) with playground facilities [46, 47]. Thus, our 
results reinforced the need to promote both active recess 
periods during school and active transportation before 
and after school.

Autonomous leisure, home and relax social occasions, 
demonstrated the ability of HEPA active participants to 
accumulate MVPA on their own during free time, despite 
displaying a lower ratio than the median value (respec-
tively 6.1, 5.3 and 3.4% vs 6.9%). These results were in line 
with current French studies that show a shift in PA prac-
tice among adolescents towards free activities without 
constraints [48, 49]. These results corroborate the low 
opportunity ratios of supervised leisure social occasion 
(2.8, 0, 0% for each PA profile), perceived as collateral 
damage of these new unconstrained practices. Specifi-
cally in adolescents, previous studies have shown that 
sports participation was socially stratified, for example 
regarding school program [50], gender [50–52] or paren-
tal PA participation [50]. This study did not consider 
socioeconomic status and the relationships that parents 
have with PA but outlined that this supervised leisure 
time could also provide opportunities to increase MVPA 
levels.

It is worth noticing participants in the HEPA active 
profile accumulated MVPA on five social occasions 
which were totally ignored by participants in other two 
profiles, while their absolute duration values were almost 
identical: home (5.3% vs 0% vs 0%), relax (3.4% vs 0% vs 
0%), recess (12.3% vs 0%vs 0%), transport (9.4% vs 0% vs 
0%) and autonomous leisure (2.8% vs 0% vs 0%). To the 
best of our knowledge, this result is a novel contribution 
to the literature, since, so far, studies have mainly ana-
lyzed MVPA through the filter of individual determinants 
of the ecological model (i.e. gender, age, BMI), but rarely 
by daily social activities [53–55]. This new knowledge 
reinforces the idea of the importance of education to 
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invest maximum opportunities in a large variety of social 
occasions, to facilitate individuals to achieve the levels 
stipulated in the World Health Organization (WHO) 
guidelines for MVPA [56]. This ability remains one of the 
most common goals targeted by PE teachers around the 
world [39]: educate to a physically active, healthy, and 
sustainable lifestyle [48, 57]. Individuals with a HEPA 
active profile seem to represent the more physically lit-
erate students, and it would be interesting to examine 
which kind of physical, cognitive, social, and emotional 
skills and attributes they exhibit [58]. It seems necessary 
to conduct more longitudinal studies to verify whether 
they will, in the future, be able to “value and take respon-
sibility for engagement in physical activities for life” [59].

Creating new social opportunities to fostering MVPA in all 
adolescents
One other interesting result was the different use of 
social occasions to accumulate MVPA according to the 
adolescents’ profiles. The literature has documented 
consistently that “lack of time” was one of the most 
frequently reported barriers to engagement in PA [9, 
10]. However, our results showed that HEPA active 
adolescents were able to seize MVPA opportunities in 
different social occasions, allowing them to reach the 
recommended PA thresholds. The question of how 
to promote PA during unsupervised social occasions 
appears to be key in fostering MVPA in the minimally 
active and inactive adolescents. It also offers a new 
perspective for designing PA promotion in an ecologi-
cal framework [14–16] where the chronosystem would 
not be considered as continuous, but rather in terms of 
opportunistic times. Distinctions between the duration 
and the MVPA opportunity ratio according to the ado-
lescents’ PA profiles demonstrated the need to revisit 
this ecological model where temporality has, until now, 
been perceived as linear (chronos) when it would appear 
to be better considered as in terms of opportunistic 
moments (kairos). Both educational interventions and 
territorial disposition for MVPA engagement should be 
rethought by including “social occasions exploration” to 
achieve better health outcomes. School curriculum for 
PA levels among adolescents could be further informed 
by these findings. It raises the question of adolescents’ 
exploration of social occasions, opening the way for fur-
ther qualitative studies to identify conscious and uncon-
scious processes of MVPA engagement during different 
social occasions.

To the best of our knowledge, little is known about 
the relationship between time perception and PA 
opportunities among adolescents [60]. Time has been 
almost considered as a pre-defined period of chrono-
logical segments to depict patterns of PA among 

adolescents [12, 61, 62], rather than as a perception of 
opportunities for PA. This vision of social occasions 
considered as affordances (an “invitation”) to develop 
PA [63] is needed to better understand PA behaviors 
in adolescents and tailor strategies to promote PA in 
this population. The way an individual uses their time 
can greatly affect their health and results of this study 
showed the relevance of exploring maximal social times 
to meet the requisite PA levels stipulated in WHO 
guidelines. This time question associated with PA has 
been already framed by the concept of time perspec-
tive [60] which represents the personal attitude toward 
past, present and future times; or the concept of elas-
ticity of time [64] in order to understand ripple effects 
when time variation in one activity (MVPA) affects the 
others. Our results encourage future studies to focus 
deeply on the question of use and perception of time to 
develop MVPA among adolescents.

Limits
The strengths of this study are based on the measure-
ment of MVPA by accelerometry and its limitation is in 
the documentation of social occasions by self-reported 
questionnaire. The category of “other” referred to all 
social times when participants were awake, that could 
not be reconstructed by the logbook. The HEPA active 
adolescents seemed to be more assiduous than the mini-
mally active and inactive in providing information in 
their logbooks. Finally, as with all current studies of PA 
among young people, the context of the CV19 pandemic 
has had a significant impact on active behaviors. Future 
studies will need to be conducted to verify whether the 
trends reported in this study will continue in conditions 
outside the pandemic.

Conclusions
Understanding how adolescents organize their social 
time on different occasions to adopt active and healthy 
behaviors is a major challenge to better promote and 
educate people about PA levels. Overcoming a physical 
barrier of engagement (e.g., constructing a new, attrac-
tive and accessible PA affordance) may only lead to an 
increase in MVPA if there is sufficient environmen-
tal support for activity opportunities. Future inter-
ventions should incorporate this ecological view of 
affordances of social occasions to investigate whether 
engagement in a context may also limit activity oppor-
tunities within another. It would be interesting to fur-
ther develop this temporal analysis of PA with the work 
of Hägerstand on time-geography to better understand 
the engagement and mobility in MVPA of adolescents, 
adopting an ecological perspective on constraints of 
time and space [65].
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