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Abstract: The study had two aims: (1) To classify the adolescents according to their levels of moderate—
vigorous physical activity, screen time and sleep time, and (2) to analyze, in a descriptive and
correlational manner, the profiles of moderate—vigorous physical activity, screen time and sleep
time of each cluster according to the sex and grade of the adolescents. The study design was cross-
sectional, with descriptive and correlational analysis. The sample consisted of 663 adolescents
in Compulsory Secondary Education from Soria (Spain). The Four by One-Day Physical Activity
Questionnaire was used to measure levels of physical activity, screen time and sleep time. The
results showed that the young people had an average of 67.99 + min/day of moderate-vigorous
physical activity, 112.56 min/day of screen time and 548.63 min/day of sleep time. Adolescents were
classified into three clusters according to their levels of physical activity, screen time and sleep time
(FpmanNova (6,1318) = 314.439; p < 0.001; p = 1; f = 1.177). In conclusion, only 28.21% of the young
people accomplished the recommendations for physical activity practice, screen time and sleep time.
Moreover, these results vary according to the sex and grade of the adolescents.
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1. Introduction

Preventable premature deaths account for 3.9 million deaths annually, which currently
represents 15% of deaths [1]. This percentage of deaths varies by territorial region and has
declined substantially since 1990 [2]. One of the main causes of premature death is physical
inactivity, which accounts for 6.4% of these deaths [1]. In addition to health problems,
physical inactivity also involves global economic problems, such as costs of 53.8 billion
dollars to healthcare systems and 13.7 billion dollars in lost productivity as a result of
deaths from physical inactivity [3]. Another cause of premature death is obesity [4]. It is
estimated that more than 340 million children and adolescents suffer from overweight and
obesity [5], and these levels continue to increase [6]. Sedentary lifestyles are one of the
main causes of high levels of overweight and obesity [6,7].

Physical activity practice not only helps prevent overweight/obesity and preventable
premature death but also has numerous physiological, psychological and social bene-
fits [8,9]. Some benefits of physical activity in children and adolescents are improved
cardiometabolic health, bone mass and cognitive functioning, the reduced risk of depres-
sion, and it helps to maintain healthy fitness and weight [10-12]. For physical activity
to be healthy, it should be performed according to international recommendations [13].
The World Health Organization [10] and the U.S. Department of Health and Human Ser-
vices [14] advise that children and adolescents should engage in at least 60 min a day
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of moderate-to-vigorous physical activity, mainly aerobic, as well as bone-strengthening
activities, at least three days a week.

Despite the scientific evidence regarding the health problems described above, char-
acterized by high rates of preventable premature death and overweight/obesity, and the
benefits derived from physical activity, the levels of physical inactivity among adoles-
cents are very high. According to the study by Guthold et al. [15], 81% of young people
worldwide aged 11 to 17 years old are inactive, i.e., they do not meet physical activity
recommendations. At the European level, Steene-Johannessen et al. [16] showed that 71%
of young people aged 10 to 18 years were inactive. In Spain, Santos-Labrador [17] found
that 82% of adolescents were inactive, Sanz-Martin [18] showed that 86.6% were inactive,
and Castafieda-Vazquez [19] found that 89.8% were inactive.

There are numerous determinants that influence physical activity levels in young
people, such as sex (higher levels in males), age (levels decrease with increasing age) [20],
sedentary behaviors after school [21] and sleep time [22]. Despite this widespread evidence,
it is necessary to identify the physical activity levels of each population group and the
specific influence correlations in order to design more effective priority proposals to reverse
high levels of physical inactivity [15,23]. Furthermore, the in-depth study of physical
activity levels and their determinants is especially important in adolescence since this is
a sensitive phase for acquiring and consolidating healthy habits [18].

Adolescents engage in sedentary activities during their free time, such as through
screen-based activities (e.g., playing video games, on computers or watching TV) [24]. Such
is the acceptance of screen-based activities by adolescents that they often exceed the WHO
recommended maximum time of 2 h/day [25-29]. Moreover, the relationship between
physical activity and screen time is negative [21,30,31]. Likewise, the older adolescents
are, the more likely they are to engage in sedentary activities and fewer physical activities,
partially justifying, in this way, the increase in body fat, the reason for increasing rates of
overweight and obesity worldwide [32]. Although the problems of high physical inactivity
and excessive screen time of adolescents are not just a current issue, Ghekiere et al. [33]
showed that in 2014, European adolescents were more active than those in 2002, but they
also performed more screen time activity.

In addition to physical activity and screen time, another lifestyle determinant is sleep
time. Current international guidelines establish that children aged 5 to 13 years should sleep
at least 9 h per day and that adolescents aged 14 to 17 years should sleep at least 8 h [34,35].
Spanish adolescents sleep an average of 8 h and 28 min on school days and 9 h and 41 min on
weekend days [36]. Adolescents’ compliance with sleep time recommendations is positively
and significantly related to compliance with physical activity and screen time [22].

Tapia-Serrano et al. [37] found that only 7.12% of young people (preschoolers to
adolescents) worldwide met international recommendations for physical activity, screen
time and sleep time. This implies that all three lifestyle habits need to be considered at the
same level of attention and promoted equally [38].

As a consequence of all the above, it is considered important to know the state of the
art of adolescents in the province of Soria (Spain) according to different profiles in order to
design, if necessary, more precise and effective health promotion actions. Therefore, the
following research aims were established: (1) To classify adolescents according to their
levels of moderate—vigorous physical activity, screen time and sleep time, and (2) to analyze,
descriptively and correlationally, the profiles of moderate-vigorous physical activity, screen
time and sleep time of each cluster according to the sex and grade of the adolescents.

2. Materials and Methods
2.1. Design and Subjects
The study is contextualized in the behavioral epidemiology paradigm [39], and the

method used was cross-sectional, with a descriptive and correlational analysis of the
physical activity levels, screen time and sleep time of adolescents [40].
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The research was carried out in Soria, a disadvantageous area of Spain. It is composed
of 183 municipalities, 171 of which comprise less than 1000 inhabitants. The population is
89,041 inhabitants, and its population density is 8.64 inhabitants/km?. It is also the Spanish
region with the third-lowest GDP [41].

The study population consisted of 3224 adolescents living in Soria (Spain) and studying
Compulsory Secondary Education (12-17 years). A non-probabilistic convenience sampling
was carried out based on the criterion of accessibility so that the groups of students selected
from each school could answer the questionnaire on the same days of administration. In
addition, 17 of the 19 schools in Soria decided to participate.

The final sample was 663 adolescents, which represents a precision error of 3.39% for
a standard deviation of 50 and a confidence level of 95%. The average age of the sample was
14.05 years (£1.26). Table 1 shows the descriptive characteristics of the adolescent sample.

Table 1. Descriptive characteristics of the sample.

n (Percentage)

5 Male 345 (52)
ex Female 318 (48)
1st 161 (24.3)
Grad 2nd 177 (26.7)
rade 3rd 154 (23.2)
4th 171 (25.8)
Total 694 (100%)

2.2. Instrument and Variables

The instrument used in the research was the Four by One-Day Physical Activity
Questionnaire (FBODPAQ), which calculates physical activity, screen time and sleep time
variables. This questionnaire was initially designed and validated by Cale [42] for British
adolescents. It was subsequently adapted and validated by Soler et al. [43] for Spanish ado-
lescents, with a Cronbach’s alpha reliability value of « = 0.832. This questionnaire has been
used in previous studies to assess the physical activity levels of adolescents [13,18,44—46].

FBODPAQ is administered across four days and asks about the physical activity
performed by the adolescents on the previous day (except for Saturday, which is asked on
the following Monday). One of the days is administered to find out the physical activity
carried out on a school day when physical education was performed, another time for
a school day when physical education was not performed, a third day is asked about
the physical activity performed on a Saturday and another about the physical activity
performed on a Sunday. The questionnaire has two formats, one for school days and one for
weekend days. The school-day format is segmented into two parts: morning (differentiated
into: before class, during class breaks and at lunchtime) and afternoon—evening. The
weekend questionnaire format differentiates between morning, afternoon and evening.

The moderate—vigorous physical activity variable is measured in time of practice
(minutes/day) and is calculated as the daily average of the sum of the results of all the items
that ask about the time of physical activity associated with an average energy expenditure
of at least 4 METs/hour, as established in the questionnaire protocol.

The screen time variable is measured in minutes/day and is also calculated as the
daily average of the sum of time spent watching television and using computers, video
games and the Internet. The sleeping time variable is calculated by subtracting from 24 h
of the day the time that the adolescents respond that they have spent awake (time between
waking up and going to bed). This variable is also expressed as average minutes/day.

2.3. Procedure

The study began with an in-depth search relating to the research topic. Afterward, the
research project was designed, and the necessary permissions to carry it out were requested.
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The research respected the principles of the Declaration of Helsinki and was approved
by the Ethics Committee of the University of Granada (1478/CEIH/2020). In addition,
permissions were obtained from the head of the Provincial Directorate of Education of
Soria and from the directors of the educational centers. Likewise, an informed consent
form was provided to all of the selected participants, who had to return it signed by their
legal guardians. Subsequently, the physical activity questionnaire was administered to the
adolescents in their respective schools. As established in the protocol, this questionnaire was
administered in a paper format, and there was one interviewer for every six respondents.
The average response time to the questionnaire was approximately fifteen minutes. Finally,
data analysis was performed, and the final report was drafted.

2.4. Data Analysis

IBM SPP 26.0 software (International Business Machines Corporation, Armonk, NY,
USA) was used for the statistical analysis. The data were preliminarily cleaned, and no
missing values were found. In addition, as the variables were expressed in different mea-
surement ranges, they were typified (z-scores) in order to perform the cluster analysis [47].
Thirty-one outliers (greater than 3.0 or less than —3.0) were obtained, so these participants
were eliminated in order not to distort the results of the following phases [48]. The final
sample was 663 participants. Afterward, a descriptive statistical analysis of the variables
was performed, including the Kolmogorov-Smirnov test for normality, skewness and kur-
tosis analyses. The average values of the variables were compared according to the sex of
the participants using Student’s t-tests (independent samples) and Mann—-Whitney U tests
(two samples). ANOVA test (one factor), with Tukey’s contrast analysis and Kruskal-Wallis
H test, were used to make the comparison according to the students’ grades. Subsequently,
Pearson’s and Spearman’s correlations were calculated between the variables, depending
on whether or not the variables followed the normal distribution, respectively.

The main analysis was performed following the phases established by Hair et al. [48],
in line with the research aims. The first phase grouped the processes aimed at classifying
the participants into clusters according to their values on the variables moderate-vigorous
physical activity, screen time and sleep time. For this purpose, Ward’s hierarchical ag-
glomerative and the non-hierarchical k-means procedure were applied together, which is
common in social research [47]. Ward’s method, based on the squared Euclidean distance,
facilitated the identification of the optimal number of clusters and the identification of
outlier cases. This method minimizes the inter-subject distance within the cluster and
avoids the creation of long chains [49]. Subsequently, the k-means method made it possible
to classify the cases in the clusters defined in the previous process.

The second phase of the main analysis served to corroborate that there were significant
differences between the study variables in the different clusters obtained. For this, the
MANOVA test was used for one independent variable (cluster membership) and three
dependent variables (moderate-vigorous physical activity, screen time and sleep time).
In this way, the classification was validated. The Pillai trace test was used to identify the
effect between the variables [50]. In addition, Levene’s test for equality of error variances
was calculated. Based on the result of Levene’s test, Tukey’s post hoc data were selected
(Levene’s p-value < 0.05). Finally, the Kolmogorov-Smirnov test was performed for each
variable in each cluster, and the Pearson’s and Spearman’s correlations between variables
were calculated.

3. Results

The results showed that the average moderate-vigorous physical activity time of the
adolescents was 67.99 £ 43.51 min, the average screen time was 112.56 £ 65.80 min, and
the average sleeping time was 548.63 &= 50.21 min. Table 2 shows the descriptive statistics
of the variables according to the sex and grade of the students.
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Table 2. Descriptive statistics of the research variables according to sex and grade.
Sex Grade
Variable Total
Male Female Ist 2nd 3rd 4th
MVPA 67.99 £ 43.51 79.31 £ 45.30 55.71 £ 37.88 77.92 £ 47.06 75.61 £47.13 59.83 £ 35.58 58.11 £ 39.18
ScT 112.56 = 65.80 129.46 + 67.39 94.22 4 58.92 103.82 + 62.41 117.76 + 65.61 105.22 % 57.99 122 £ 73.96
SIT 548.63 £ 50.21 552.82 + 48.58 554.09 + 51.61 567.82 + 46.64 556.03 = 46.81 541.71 + 48.38 529 + 50.61
Note. The units of the variables are expressed in minutes/day; Moderate-vigorous Physical Activity (MVPA);
Screen Time (ScT); Sleeping Time (SIT).

Table 3 shows the descriptive z-scores of the variables for a 95% confidence interval,
normal distribution, skewness, kurtosis and Pearson/Spearman correlations. The variables
of moderate-vigorous physical activity and screen time follow a normal distribution, but
sleeping time does not.

Table 3. Descriptive statistics and z-score correlations of the research variables.
M (SD) CI 95% Kolmf)gorov— Skewness  Kurtosis 2 3
Smirnov
1. MVPA —0.028 £0.934  —0.099/0.043 0.082* 0.823 0.227 —0.145 ** —0.050
2. Screen Time —0.067 £0.858  —0.132/-0.001 0.082 * 0.851 0.533 - 0.008
3. Sleep Time 0.056 £ 0.881 —0.011/0.123 0.021 —0.112 —0.011 - -

Note. Moderate—vigorous Physical Activity (MVPA); Mean (M); Standard Deviation (SD); Confidence interval
(CI); *p < 0.05; ** p < 0.01.

Based on the above, significant differences were obtained as a function of sex in
moderate-vigorous physical activity (Levene F = 11.175 p = 0.001; t (654.92) = 7.3 p < 0.001),
in screen time (Levene F = 5.79 p = 0.016; t (659.23) = 7.19 p < 0.001) and in sleep time
(U =37377.5 p < 0.001). Significant differences depending on the grade were also obtained
in the variables of moderate-vigorous physical activity (Levene F (3659) = 7.44 p < 0.001;
ANOVA F =9.72 p < 0.001) and screen time (Levene F (3659) = 5.79 p = 0.004; ANOVA
F =3.16 p = 0.024). Table 4 shows the multiple comparisons of the variables according to
the students’ grades.

Table 4. Post-hoc multiple comparisons of variables.

CI (95%)
Grade (I) Grade ()) Mean Difference (I-]) Error Deviation Sig.
Lower Limit ~ Upper Limit
1 2 2.31 4.65 0.96 —9.65 14.28
1 3 18.09 4.81 * 5.71 30.48
1 4 19.81 4.69 * 7.74 31.88
MVPA 2 3 15.78 470 0.01 3.67 27.89
2 4 17.49 4.58 * 5.71 29.28
3 4 1.72 4.74 0.98 —10.49 13.93
1 2 —13.94 7.13 0.21 —32.31 443
1 3 —1.40 7.38 1 —20.40 17.61
ST 1 4 —18.18 7.19 0.06 —36.70 0.38
c 2 3 12.54 7.22 0.30 —6.04 31.13
2 4 —4.24 7.02 0.93 —22.32 13.84
3 4 —16.79 7.27 0.10 —35.52 1.95

Note. Moderate—vigorous Physical Activity (MVPA); Screen Time (ScT); Confidence interval (CI); * p < 0.001.

Regarding the comparison of sleeping time and student grade, significant differences
were also obtained (H = 53.95 p < 0.001). In addition, the differences were significant
at a level of p < 0.001, comparing the sleeping time of first- and third-grade students
(x? =100.54), first- and fourth-grade students (x? = 145) and second- and fourth-grade
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students (x?> = 97.81), and at a level p < 0.05 comparing the rest of the grades (1st-2nd:
x? = 47.19; 2nd-3rd: x> = 53.35; 3rd—4th: x* = 44.46).

It was decided to choose three clusters based on the results obtained in Ward’s method,
specifically those relating to the squared Euclidean distance proximity matrix, the clustering
history and the dendrogram. Descriptive statistics of the number of potential clusters were
also taken into account. Table 5 shows the results of the k-means classification based on the
three stipulated clusters.

Table 5. Descriptive statistics for the three clusters.

Sex (%) Grade (%) Cluster Center (Z-Cores) M =+ SD (Minutes/Day)
N ) Male Female 1st 2nd 3rd  4th MVPA ScT SIT MVPA ScT SIT
Cluster 1 258 (38.91) 45 55 287 271 256 186 1.33 —-0.13 2.80 48.52 +26.43 65.26 + 57.69 583.73 £ 37.00
Cluster 2 187 (28.21) 61 39 305 294 176 225 2.89 —-1.49 -1.52 119.41 £ 34.56 80.49 +£43.48 532.28 +45.73
Cluster 3 218 (32.88) 52.8 47.2 138 239 252 372 —1.06 295 —0.36 46.93 £ 27.36 169.39 + 67.37 521.13 + 42.67

Note. Moderate-vigorous Physical Activity (MVPA). Screen time (ScT); Sleeping Time (SIT).

Figure 1 shows the scatter plot of the cases as a function of the three study variables
and the cluster of membership.

Number
of
Cluster

@1
@®:
@3

Screen Time

Sleep Time AT

Figure 1. The scatter plot of participants’ z-scores. Note. Moderate-vigorous Physical Activ-
ity (MVPA).

The values of the sleeping time variable in each of the clusters follow normal distribu-
tions according to the Kolmogorov-Smirnov test (p > 0.05), as well as the screen time in
cluster 3. In addition, the values of the skewness ranged from —0.112 to 0.823 and those of
kurtosis from —0.530 to 0.533.

The results obtained from the MANOVA test were used to validate the classification of
three clusters. The values of the Pillai trace test were: F(6,1318) = 314.439; p < 0.001; 3 =1,
f=1.177.

The results of the Levene test for moderate-vigorous physical activity (F(2660) = 6.406),
screen time (F(2660) = 29.626) and sleep time (F(2660) = 3.812) were not significant (p > 0.05),
so Tukey’s post hoc was selected assuming equality of variances. Table 6 shows the multiple
comparisons between the different clusters according to each variable.
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Table 6. Post-hoc multiple comparisons of variables in clusters.

Grade (I) Grade (J) Mean Difference (I-]) Er.roF Sig. CI (95%)
Deviation Lower Limit  Lower Limit
1 2 —-1.52 0.06 * —1.66 —1.38
MVPA 1 3 0.03 0.06 0.83 —0.10 0.17
2 3 1.56 0.06 * 1.41 1.70
1 2 0.10 0.07 0.32 —0.06 0.25
ScT 1 3 —1.06 0.06 * -1.21 —0.92
2 3 —1.16 0.07 * —1.32 —0.99
1 2 0.90 0.07 * 0.74 1.07
SIT 1 3 1.10 0.07 * 0.94 1.26
2 3 0.20 0.07 0.02 0.03 0.37
Note. Moderate-Vigorous Physical Activity (MVPA); Screen Time (ScT); Sleep Time (SIT); Confidence interval
(CI); *p < 0.001.
Finally, Pearson and Spearman correlations were calculated between the variables in
each of the clusters (Table 7). These correlations are positive and mostly significant and
weak (0.10 < r < 0.30).
Table 7. Descriptive statistics and correlations between variables in each cluster.
Kolmogorov-Smirnov Skewness Kurtosis 2 3
MVPA 0.091 * 0.463 —0.530 0.123 * 0.214 **
Cluster 1 ScT 0.072 % 0.348 —0.432 - 0.288 **
SIT 0.029 0.263 0.302 - -
MVPA 0.084 * 0.546 —0.208 0.172* 0.324 **
Cluster 2 ScT 0.064 0.435 —0.545 - 0.166 *
SIT 0.033 0.013 0.200 - -
MVPA 0.074 * 0.781 0.641 0.168 ** 0.005
Cluster 3 ScT 0.050 0.267 —0.354 - 0.470 **
SIT 0.052 -0.211 —0.049 - -

Note: Moderate-Vigorous Physical Activity (MVPA); Screen Time (ScT); Sleep Time (SIT); ** p < 0.01; * p < 0.05.

4. Discussion

In the present study, the two established aims were met. In relation to the first aim,
the adolescents of the province of Soria were classified according to the level of moderate—
vigorous physical activity, screen time and sleeping time. Specifically, the MANOVA test
validated the identification of the three groups of the cluster analysis. With regard to the
second aim, the profiles of moderate-vigorous physical activity, screen time and sleeping
time of each cluster were analyzed descriptively and correlationally according to the sex
and grade of the adolescents.

The average values of moderate—vigorous physical activity of the participants were
higher than the 60 min/day recommended by the WHO [5] and the U.S. Department of
Health and Human Services [14] and those found in other studies [51-54]. Screen time was
lower than the maximum recommended 120 min/day by the WHO [10] and the findings
of other studies [25-29,37]. Sleeping time was higher than the minimum recommended
for their age [34,35] and those shown in other studies [33,36,37,55] but lower by almost
three minutes (551 £ 54 min/day) than in the study by Peir6-Velert et al. in Spanish
adolescents [45]. According to the sex of the participants, males obtained higher levels of
physical activity and screen time. As a function of grade, physical activity and sleep time
decreased from 1st to 4th grade, and screen time increased. These differences according to
sex and grade are in line with what is established in the scientific literature [20,37,38,53,56].

In the clusters identified, the results found for the different variables vary. The
participants in the first cluster did not accomplish the recommended moderate-vigorous
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physical activity time, but they did meet the recommended screen time and sleep time.
The results for moderate—vigorous physical activity time may be due to the fact that the
majority of the participants were females, being also the cluster with the highest percentage.
This is related to what is established in the scientific literature regarding females obtaining
lower levels of physical activity than males [20,37,53]. The average time spent sleeping is
the highest of the three clusters and may be due to the fact that it is the cluster with the
lowest representation of senior students. This is related to Chaput et al. [38] and Li [56],
who showed that sleep time decreases with age.

The average levels of physical activity, screen time and sleep time of the second cluster
are in line with international recommendations on these variables. In addition, the time
spent in moderate—vigorous physical activity is almost double the recommended time
(119.41 min). This cluster represents 28.21% of the total participants. The compliance with
the recommendations may be due to the fact that most of the young people in the cluster
were male and that almost one-third of the participants were first graders and another third
were second graders [20,37,38,53,56].

The participants in the third cluster only met the recommendation for sleep time,
although the value was the lowest of the three clusters. The average value for moderate—
vigorous physical activity time is the lowest of all the groups, and screen time is the highest,
exceeding the maximum recommended time by almost an hour. These results may be
largely due to the fact that 62.4% of the students attend the two upper grades, and 37.2% of
them attend the upper grade [20,37,38,53,56].

The study found different correlations between the research variables in each of the
three clusters. In the first cluster, there were positive, weak and significant correlations
between sleeping time, moderate-vigorous physical activity and screen time. In the second
cluster, all three correlations were positive and significant, with weak correlations between
screen time and moderate—-vigorous physical activity and between screen time and sleep
time. In addition, there was a moderate correlation between moderate—vigorous physical
activity and sleeping time. In the third cluster, the correlation between screen time and
sleeping time was positive, moderate and significant.

Other previous studies [22,57] also found the same trend in the correlations between
sleeping time and physical activity and between sleeping time and screen time. On the
other hand, regarding the relationship between physical activity and screen time, the trend
found in previous studies is different, being negative [21,30]. This difference may be due
to the fact that the relationship between physical activity varies as a function of screen
time activity time. In the study conducted in Soria, screen time encompassed the time
that young people spent “watching TV” and “using computers, video games and the
Internet”, but not so in the other studies. Bejarano et al. [30] calculated the time spent
watching television, videos, or DVDs and found a negative correlation between this time
and physical activity in both boys and girls. In contrast, Braig et al. [31] found a positive
relationship between TV viewing and PA but a negative relationship with other types of
screen activity in 13-year-olds.

In the present study, it has been shown that sleeping time has special importance in
healthy habits. The average time spent sleeping by adolescents in Soria was higher than
recommended [34,35] and higher than that found in other studies [33,36,37,55]. In addition,
the average time spent sleeping by young people in the three groups was also higher
than recommended, with significant differences between all groups. Likewise, there were
positive and significant correlations between sleep time and the other variables in all three
clusters, with the exception of the relationship with physical activity in the third cluster.
These sleep time results could have numerous benefits for the young people of Soria [58-60],
such as the maintenance of cognitive function, attention, reaction time, working memory,
visual-motor performance, decision-making, verbal function and motivation [61].

Based on the above, this study highlights the importance of the sex and age of adoles-
cents in their healthy habits. Two of the causes that could justify the differences according
to sex are the existence of sex stereotypes and the perception of barriers linked to the
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practice of physical activity. In relation to stereotypes, Fernandez et al. [62] provide that
there are two sets of traits: instrumental (related to masculinity) and affective—expressive
(related to femininity). In turn, the instrumental ones are related to higher levels of physical
activity. In addition, the existence of stereotypes among adolescents increases with age [63].
Regarding barriers to physical activity, Serra et al. [64] found that Spanish adolescents cited
a lack of time as the main cause. In addition, females obtained higher scores in “not having
time”, “having a lot of homework” and “studying a lot”.

There are several factors to consider in the influence of the age of adolescents on
their healthy habits. One of these factors could be common to different geographic areas
since adolescents in higher grades highlight academic demands as one of the barriers [64].
Another factor could be specific to Soria. The difference in levels of physical activity
and screen time could be partially due to the size of the municipalities (93.44% have less
than 1000 inhabitants), the high average age of the population (47.67 years) and the high
percentage of the population over 60 years (28.72%) [41]. This would imply that young
people in Soria would find it difficult to engage in physical activity, as it has been shown
that the direct relationship with peers has a substantial influence [18]. In addition, only ten
municipalities of the 183 existing in Soria have educational centers that offer Compulsory
Secondary Education, which means that many adolescents have to spend daily time going
to and from the centers.

In relation to the results found and to those provided by Guthold et al. [15] and
Lizandra et al. [23], it would be advisable to make proposals to improve the healthy habits
of adolescents in Soria based on the profiles of the clusters. To this, actions should be
prioritized in the participants of cluster three since they do not meet the recommendations
for physical activity and exceed those for screen time by almost an hour. With the partici-
pants in cluster two, the focus should be on increasing the time spent performing physical
activity. Despite prioritizing these actions, other proposals should be made to consolidate
the habits in which the recommendations are met. Likewise, emphasis should be placed on
the healthy habits of females and students in higher grades.

The study conducted had some limitations. There was a limitation associated with the
instrument used. Questionnaires have been and will be widely used in scientific research,
as they have numerous advantages but also some drawbacks. One of these drawbacks
is that they are subjective in nature, with participants answering according to their own
considerations. This means that they are not as accurate as other instruments, such as
accelerometers, for measuring physical activity. However, it should be taken into account
that the questionnaire used has been previously validated and that it allows a larger number
of participants to be selected. Another limitation was that only night-time rest was asked,
as established in the questionnaire protocol, but “siesta” was not taken into account. The
last limitation was that the activities that included screen time were “watching TV” and
“using computers, video games and the Internet”. Perhaps the results would have been
different if other activities, such as mobile phone/tablet use, had been included.

It would be advisable to conduct future research on the topic studied. It would be
very interesting to carry out a longitudinal study to determine how the levels of moderate—
vigorous physical activity time, screen time, and sleep time of adolescents in Soria vary
over time and the correlations between these variables. A study could also be conducted
by expanding the number of participants and including people of all ages. Another study
could include other healthy habits, such as nutrition and hygiene. In addition, proposals
should be designed to improve the levels of physical activity, reduce screen time and
maintain the sleep time of adolescents in Soria, prioritizing actions based on the profiles
of the clusters so that they are more effective. For example, it would be convenient to
consider designing proposals to improve physical activity during recess time in educational
centers [65].
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5. Conclusions

Finally, the conclusions will be mentioned. The average values of moderate-vigorous
physical activity, screen time and sleeping time of adolescents in Soria meet international
recommendations. These results vary according to sex and grade, being higher in males
than in females and in first-year students than in fourth-year students.

The classification of adolescents into three clusters according to their levels of moderate-
-vigorous physical activity, time spent at school and time spent sleeping has been shown to
be valid. This classification can be useful for designing more contextualized and effective
health promotion proposals.

According to the average values of the variables, the young people in cluster 1 meet
the international recommendations for screen time and sleeping time but not for physical
activity. In this group, there are positive, slight and significant relationships between physi-
cal activity, sleeping time and screen time. The adolescents in the second cluster meet all
the recommendations. In addition, the relationships between the three healthy variables are
positive, significant and predominantly slight. The members of the third cluster only meet
the recommendation for sleep time, exceeding the maximum recommended screen time
by almost an hour. On this occasion, there are positive, slight and significant relationships
between physical activity and screen time, and a moderate relationship between screen
time and sleep time.

Author Contributions: Conceptualization, D.S.-M., EZ.-O., G.R.-T. and J.L.U.-J.; Data curation, D.S.-
M. and EZ.-O.; Formal analysis, D.S.-M., G.R.-T. and ]J.L.U.-].; Investigation, D.5.-M. and G.R.-T.;
Methodology, D.S.-M., EZ.-O. and ]J.L.U.-].; Project administration, D.S5.-M., EZ.-O. and G.R.-T;
Resources, D.S.-M. and G.R.-T,; Software, D.S.-M. and J.L.U.-].; Supervision, D.S.-M., EZ.-O. and
J.L.U.-J; Validation, D.S.-M.; Visualization, D.S.-M.; Writing—original draft, D.5.-M., EZ.-O., G.R.-T.
and J.L.U.-].; Writing—review and editing, D.S.-M., FZ.-O., G.R.-T. and J.L.U.-J. All authors have
read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Ethics Committee of the University of Granada (1478 /CEIH/2020).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: Not applicable.
Acknowledgments: The authors would like to thank the participants of this study.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.

Strain, T.; Brage, S.; Sharp, S.J.; Richards, J.; Tainio, M.; Ding, D.; Benichou, J.; Kelly, P. Use of the prevented fraction for the
population to determine deaths averted by existing prevalence of physical activity: A descriptive study. Lancet Glob. Health 2020,
8, €920-e930. [CrossRef] [PubMed]

Martinez, R.; Lloyd-Sherlock, P.; Soliz, P.; Ebrahim, S.; Vega, E.; Ordunez, P.; McKee, M. Trends in premature avertable mortality
from non-communicable diseases for 195 countries and territories, 1990-2017: A population-based study. Lancet Glob. Health 2020,
8, €523. [CrossRef] [PubMed]

Ding, D.; Lawson, K.D.; Kolbe-Alexander, T.L.; Finkelstein, E.A.; Katzmarzyk, P.T.; van Mechelen, W.; Pratt, M.; Lancet Physical
Activity Series 2 Executive Committee. The economic burden of physical inactivity: A global analysis of major non-communicable
diseases. Lancet 2016, 24, 1311-1324. [CrossRef] [PubMed]

Australian Institute of Health and Welfare. Australia’s Health 2018; AIHW: Canberra, Australia, 2018.

World Health Organization. Obesity and Overweight. Available online: https://www.who.int/es/news-room/factsheets/
detail /obesity-and-overweight (accessed on 20 November 2022).

Kumar, S.; Kelly, A.S. Review of Childhood Obesity: From Epidemiology, Etiology, and Comorbidities to Clinical Assessment and
Treatment. Mayo Clin. Proc. 2017, 92, 251-265. [CrossRef]

Aggarwal, B.; Jain, V. Obesity in Children: Definition, Etiology and Approach. Indian |. Pediatr. 2018, 85, 463—471. [CrossRef]
Warburton, D.E.R.; Bredin, S.S.D. Health benefits of physical activity: A systematic review of current systematic reviews. Curr.
Opin. Cardiol. 2017, 32, 541-556. [CrossRef]


http://doi.org/10.1016/S2214-109X(20)30211-4
http://www.ncbi.nlm.nih.gov/pubmed/32562648
http://doi.org/10.1016/S2214-109X(20)30035-8
http://www.ncbi.nlm.nih.gov/pubmed/32199120
http://doi.org/10.1016/S0140-6736(16)30383-X
http://www.ncbi.nlm.nih.gov/pubmed/27475266
https://www.who.int/es/news-room/factsheets/detail/obesity-and-overweight
https://www.who.int/es/news-room/factsheets/detail/obesity-and-overweight
http://doi.org/10.1016/j.mayocp.2016.09.017
http://doi.org/10.1007/s12098-017-2531-x
http://doi.org/10.1097/HCO.0000000000000437

Int. |. Environ. Res. Public Health 2023, 20, 2004 11 of 13

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Rodriguez-Ayllon, M.; Cadenas-Sanchez, C.; Estévez-Lopez, F.; Mufioz, N.E.; Mora-Gonzalez, J.; Migueles, J.H.; Molina-Garcia, P;
Henriksson, H.; Mena-Molina, A.; Martinez-Vizcaino, V.; et al. Role of Physical Activity and Sedentary Behavior in the Mental
Health of Preschoolers, Children and Adolescents: A Systematic Review and Meta-Analysis. Sports Med. 2019, 49, 1383-1410.
[CrossRef]

World Health Organization. Guidelines on Physical Activity and Sedentary Behaviour; World Health Organization: Geneva,
Switzerland, 2020.

Ruiz, LM.; Martin-Matillas, M.; Delgado-Fernandez, M.; Delgado-Rico, E.; Campoy, C.; Verdejo-Garcia, A. Effect of increased
physical activity on physical fitness in an overweight and/or obese group of adolescents. SPORT TK Rev. Euroam. Cienc. Deporte
2021, 10, 17-28.

Biddle, S.J.H.; Ciaccione, S.; Thomas, G.; Vergeer, 1. Physical activity and mental health in children and adolescents: An updated
review of reviews and an analysis of causality. Psychol. Sport Exerc. 2019, 42, 146-155. [CrossRef]

Sanz-Martin, D.; Melguizo-Ibafiez, E.; Ruiz-Tendero, G.; Ubago-Jiménez, ].L. An Explanatory Model of the Relationships between
Physical Activity, Social Support and Screen Time among Adolescents. Int. ]. Environ. Res. Public Health 2022, 19, 7463. [CrossRef]
U.S. Department of Health and Human Services. Physical Activity Guidelines for Americans, 2nd ed.; Department of Health and
Human Services: Washington, DC, USA, 2018.

Guthold, R;; Stevens, G.A; Riley, L.M.; Bull, F.C. Global trends in insufficient physical activity among adolescents: A pooled
analysis of 298 population-based surveys with 1.6 million participants. Lancet Child Adolesc. Health 2020, 4, 23-35. [CrossRef]
Steene-Johannessen, J.; Herman, B.; Eirik, K.; Kolle, E.; Northstone, K.; Christian, N.; Grentved, A.; Wedderkopp, N.; Kriemler,
S.; Page, A.S,; et al. Variations in accelerometry measured physical activity and sedentary time across Europe—Harmonized
analyses of 47,497 children and adolescents. Int. |. Behav. Nutr. Phys. Act. 2020, 17, 38. [CrossRef] [PubMed]

Santos-Labrador, R.M. Measurement by accelerometry of physical activity levels in a sample of Spanish adolescents. Rev. Salud
Puiblica 2019, 21, 485-491.

Sanz-Martin, D. Levels of Physical Activity and Perceived Social Support of Adolescent Students in the Province of Soria. Ph.D.
Thesis, Complutense University of Madrid, Madrid, Spain, 2018.

Castafieda-Vazquez, C.; Corral-Pernia, J.A.; Chacén-Borrego, F. Influencia de la actividad fisica sobre la capacidad aerodbica en
escolares espanoles. |. Sport Health Res. 2020, 12, 31-38.

Craggs, C.; van Sluijs, EM.E,; Corder, K.; Panter, ].R.; Jones, A.P; Griffin, S.J. Do children’s individual correlates of physical
activity differ by home setting? Health Place 2011, 17, 1105-1112. [CrossRef] [PubMed]

Sallis, J.E.; Prochaska, J.J.; Taylor, W.C. A review of correlates of physical activity of children and adolescents. Med. Sci. Sports
Exerc. 2000, 32, 963-975. [CrossRef] [PubMed]

Xu, F; Adams, S.K.; Cohen, S.A.; Earp, ].E.; Greaney, M.L. Relationship between Physical Activity, Screen Time, and Sleep
Quantity and Quality in US Adolescents Aged 16-19. Int. J. Environ. Res. Public Health 2019, 30, 1524. [CrossRef]

Lizandra, ]J.; Devis-Devis, J.; Valencia-Peris, A.; Tomas, ].M.; Peir6-Velert, C. Screen time and moderate-to-vigorous physical
activity changes and displacement in adolescence: A prospective cohort study. Eur. J. Sport Sci. 2019, 19, 686—695. [CrossRef]
National Library of Medicine. Medline Plus. Medical Encyclopedia. Screen Time and Children. Available online: https:
/ /medlineplus.gov/ency/patientinstructions/000355.htm (accessed on 20 November 2022).

Moraleda-Cibrian, M.; Albares-Tendero, J.; Pin-Arboledas, G. Screen media use and sleep patterns in Spanish adolescents during
the lockdown of the coronavirus pandemic. Sleep Breath. 2022, 15, 1993-2000. [CrossRef]

Schmidt, S.C.E.; Anedda, B.; Burchartz, A.; Eichsteller, A.; Kolb, S.; Nigg, C.; Niessner, C.; Oriwol, D.; Worth, A.; Woll, A.
Physical activity and screen time of children and adolescents before and during the COVID-19 lockdown in Germany: A natural
experiment. Sci. Rep. 2020, 10, 21780. [CrossRef]

O’Brien, W.; Issartel, J.; Belton, S. Relationship between Physical Activity, Screen Time and Weight Status among Young
Adolescents. Sports 2018, 6, 57. [CrossRef] [PubMed]

Hrafnkelsdottir, S.M.; Brychta, R.J.; Rognvaldsdottir, V.; Chen, K.Y.; Johannsson, E.; Gudmundsdottir, S.L.; Arngrimsson, S.A.
Less screen time and more physical activity is associated with more stable sleep patterns among Icelandic adolescents. Sleep
Health 2020, 6, 609-617. [CrossRef] [PubMed]

Kjellenberg, K.; Ekblom, 0O.; Stdlman, C.; Helgadottir, B.; Nyberg, G. Associations between Physical Activity Patterns, Screen Time
and Cardiovascular Fitness Levels in Swedish Adolescents. Children 2021, 8, 998. [CrossRef] [PubMed]

Bejarano, C.M.; Carlson, J.A.; Conway, T.L.; Saelens, B.E.; Glanz, K.; Couch, S.C.; Cain, K.L.; Sallis, J.F. Physical Activity, Sedentary
Time, and Diet as Mediators of the Association Between TV Time and BMI in Youth. Am. J. Health Promot. 2021, 35, 613-623.
[CrossRef] [PubMed]

Braig, S.; Genuneit, J.; Walter, V.; Brandt, S.; Wabitsch, M.; Goldbeck, L.; Brenner, H.; Rothenbacher, D. Screen Time, Physical
Activity and Self-Esteem in Children: The Ulm Birth Cohort Study. Int. J. Environ. Res. Public Health 2018, 15, 1275. [CrossRef]
[PubMed]

Ortiz-Sanchez, J.A.; del Pozo-Cruz, J.; Alfonso-Rosa, R.M.; Gallardo-Goémez, D.; Alvarez-Barbosa, F. Effects of sedentary school-age
children: A systematic review of longitudinal studies. Retos 2021, 40, 404-412.

Ghekiere, A.; Van Cauwenberg, J.; Vandendriessche, A.; Inchley, J.; Gaspar, M.; Borraccino, A.; Gobina, I.; Tynjil4, J.; Deforche,
B.; de Clercq, B. Trends in sleeping difficulties among European adolescents: Are these associated with physical inactivity and
excessive screen time? Int. J. Public Health 2019, 64, 487-498. [CrossRef] [PubMed]


http://doi.org/10.1007/s40279-019-01099-5
http://doi.org/10.1016/j.psychsport.2018.08.011
http://doi.org/10.3390/ijerph19127463
http://doi.org/10.1016/S2352-4642(19)30323-2
http://doi.org/10.1186/s12966-020-00930-x
http://www.ncbi.nlm.nih.gov/pubmed/32183834
http://doi.org/10.1016/j.healthplace.2011.05.013
http://www.ncbi.nlm.nih.gov/pubmed/21795097
http://doi.org/10.1097/00005768-200005000-00014
http://www.ncbi.nlm.nih.gov/pubmed/10795788
http://doi.org/10.3390/ijerph16091524
http://doi.org/10.1080/17461391.2018.1548649
https://medlineplus.gov/ency/patientinstructions/000355.htm
https://medlineplus.gov/ency/patientinstructions/000355.htm
http://doi.org/10.1007/s11325-021-02558-y
http://doi.org/10.1038/s41598-020-78438-4
http://doi.org/10.3390/sports6030057
http://www.ncbi.nlm.nih.gov/pubmed/29937496
http://doi.org/10.1016/j.sleh.2020.02.005
http://www.ncbi.nlm.nih.gov/pubmed/32331863
http://doi.org/10.3390/children8110998
http://www.ncbi.nlm.nih.gov/pubmed/34828712
http://doi.org/10.1177/0890117120984943
http://www.ncbi.nlm.nih.gov/pubmed/33423502
http://doi.org/10.3390/ijerph15061275
http://www.ncbi.nlm.nih.gov/pubmed/29914149
http://doi.org/10.1007/s00038-018-1188-1
http://www.ncbi.nlm.nih.gov/pubmed/30535677

Int. |. Environ. Res. Public Health 2023, 20, 2004 12 of 13

34.

35.

36.

37.

38.

39.

40.
41.

42.
43.

44.

45.

46.

47.
48.

49.

50.

51.

52.

53.

54.

55.

56.
57.

58.

59.

60.

61.

Hirshkowitz, M.; Whiton, K.; Albert, S.M.; Alessi, C.; Bruni, O.; DonCarlos, L.; Hazen, N.; Herman, J.; Katz, E.S.; Kheirandish-
Gozal, L.; et al. National Sleep Foundation’s sleep time duration recommendations: Methodology and results summary. Sleep
Health 2015, 1, 40-43. [CrossRef]

Tremblay, M.S.; Carson, V.; Chaput, ].P.; Connor, S.; Dinh, T.; Duggan, M.; Faulkner, G.; Gray, C.E.; Gruber, R.; Janson, K; et al.
Canadian 24-Hour Movement Guidelines for Children and Youth: An Integration of Physical Activity, Sedentary Behaviour, and
Sleep. Appl. Physiol. Nutr. Metab. 2016, 41, S311-5327. [CrossRef]

Gariepy, G.; Danna, S.; Gobina, I.; Rasmussen, M.; Gaspar, M.; Tynjdld, J.; Janssen, I.; Kalman, M.; Villerusa, A.; Husarova, D.;
et al. How Are Adolescents Sleeping? Adolescent Sleep Patterns and Sociodemographic Differences in 24 European and North
American Countries. ]. Adolesc. Health. 2020, 66, S81-S88. [CrossRef]

Tapia-Serrano, M. A.; Sevil-Serrano, J.; Sanchez-Miguel, P.A.; Lépez-Gil, ].E; Tremblay, M.S.; Garcia-Hermoso, A. Prevalence
of meeting 24-Hour Movement Guidelines from pre-school to adolescence: A systematic review and meta-analysis including
387,437 participants and 23 countries. . Sport Health Sci. 2022, 11, 427-437. [CrossRef] [PubMed]

Chaput, ].P; Dutil, C.; Sampasa-Kanyinga, H. Sleeping hours: What is the ideal number and how does age impact this? Nat. Sci.
Sleep 2018, 27, 421-430. [CrossRef] [PubMed]

Mason, J.O.; Powell, K.E. Physical activity, behavioral epidemiology, and public health. Public Health Rep. 1985, 100, 113-115.
[PubMed]

Dishman, R.K.; Heath, G.W.; Lee, 1. Physical Activity Epidemiology; Human Kinetics: Champaign, IL, USA, 2013.

National Statistics Institute. Government of Spain. 2022. Available online: https:/ /www.ine.es/index.htm (accessed on 14 January
2023).

Cale, L. Monitoring Physical Activity in Children. Ph.D. Thesis, Loughborough University, Leicestershire, UK, 1993.

Soler, J.J.; Generelo, E.; Zaragoza, J.; Julian, J.A. Validity and Reliability Criteria for the “Four by One-Day Physical Activity
Questionnaire” in Spanish Adolescents. Apunts. Phys. Educ. Sport. 2010, 101, 19-24.

Peir6-Velert, C.; Valenciano, J.; Beltran-Carrillo, V.; Devis-Devis, J. Variability of physical activity in 17-18 year-old Spanish
adolescents by type of day and season. J. Sport Psychol. 2014, 23, 347-354.

Peir6-Velert, C.; Devis-Devis, J.; Beltran-Carrillo, V.J.; Fox, K.R. Variability of Spanish adolescent’s physical activity patterns by
seasonality, day of the week and demographic factors. Eur. J. Sport Sci. 2008, 8, 163-171. [CrossRef]

Beltran-Carrillo, V.J.; Devis-Devis, J.; Peir6-Velert, C. Physical activity and sedentary behaviour in adolescents from valencian
region. Rev. Int. Med. Cienc. Act. Fisica Deporte 2012, 12, 122-137.

Gil, J.A. Quantitative Methodology in Education; National University of Distance Education: Madrid, Spain, 2011.

Hair, ].F; Black, W.C.; Babin, B.].; Anderson, R.E. Multivariate Data Analysis, 7th ed.; Pearson Prentice Hall: New York, NY,
USA, 2010.

Aldenderfer, M.S.; Blashfield, R.K. Cluster Analysis; Sage Publications: Beverly Hills, CA, USA, 1984.

Tabachnick, B.G.; Fidell, L.S. Using Multivariate Statistics, 6th ed.; Allyn and Bacon: Boston, MA, USA, 2013.

Ferrer-Santos, P.; Iglesia, I.; Mufiiz-Pardos, B.; Miguel-Berges, M.L.; Flores-Barrantes, P.; Moreno, L.A.; Rodriguez-Martinez, G.
Moderate-to-Vigorous Physical Activity and Body Composition in Children from the Spanish Region of Aragon. Children 2021,
8, 341. [CrossRef]

Zhang, Z.H.; Li, H.].; Slapsinskaite, A.; Zhang, T.; Zhang, L.; Gui, C.Y. Accelerometer-measured physical activity and sedentary
behavior in Chinese children and adolescents: A systematic review and meta-analysis. Public Health 2020, 186, 71-77. [CrossRef]
Wang, W.-Y,; Hsieh, Y.-L.; Hsueh, M.-C; Liu, Y.; Liao, Y. Accelerometer-Measured Physical Activity and Sedentary Behavior
Patterns in Taiwanese Adolescents. Int. |. Environ. Res. Public Health 2019, 16, 4392. [CrossRef]

Llorente-Cantarero, EJ.; Aguilar-Gomez, FJ.; Anguita-Ruiz, A.; Rupérez, A.l; Vazquez-Cobela, R.; Flores-Rojas, K.; Aguilera,
C.M.; Gonzalez-Gil, E.M.; Gil-Campos, M.; Bueno-Lozano, G.; et al. Changes in Physical Activity Patterns from Childhood to
Adolescence: Genobox Longitudinal Study. Int. ]. Environ. Res. Public Health 2020, 17, 7227. [CrossRef] [PubMed]

Grant, V.M.; Tomayko, E.J.; Kingfisher, R.D. Sleep and Physical Activity Patterns in Urban American Indian Children. Am. ].
Health Behav. 2020, 44, 67-75. [CrossRef] [PubMed]

Li, J.; Vitiello, M.V.; Gooneratne, N.S. Sleep in Normal Aging. Sleep Med. Clin. 2018, 13, 1-11. [CrossRef]

Lee, PH.; Tse, A.C.Y.,; Wu, C.S.T.; Mak, Y.W.; Lee, U. Temporal association between objectively measured smartphone usage, sleep
quality and physical activity among Chinese adolescents and young adults. J. Sleep Res. 2021, 30, e13213. [CrossRef] [PubMed]
Perrault, A.A.; Bayer, L.; Peuvrier, M.; Afyouni, A.; Ghisletta, P.; Brockmann, C.; Spiridon, M.; Hulo, S.; Haller, D.M.; Pichon, S.;
et al. Reducing the use of screen electronic devices in the evening is associated with improved sleep and daytime vigilance in
adolescents. Sleep 2019, 42, zsz125. [CrossRef] [PubMed]

Chattu, VK,; Sakhamuri, S.M.; Kumar, R.; Spence, D.W.; BaHammam, A.S.; Pandi-Perumal, S.R. Insufficient Sleep Syndrome: Is it
time to classify it as a major noncommunicable disease? Sleep Sci. 2018, 11, 56—64. [CrossRef]

Master, L.; Nye, R.T; Lee, S.; Nahmod, N.G.; Mariani, S.; Hale, L.; Buxton, O.M. Bidirectional, Daily Temporal Associations
between Sleep and Physical Activity in Adolescents. Sci. Rep. 2019, 9, 7732. [CrossRef]

Redeker, N.S.; Caruso, C.C.; Hashmi, S.D.; Mullington, ].M.; Grandner, M.; Morgenthaler, T.I. Workplace Interventions to Promote
Sleep Health and an Alert, Healthy Workforce. J. Clin. Sleep Med. 2019, 15, 649-657. [CrossRef]


http://doi.org/10.1016/j.sleh.2014.12.010
http://doi.org/10.1139/apnm-2016-0151
http://doi.org/10.1016/j.jadohealth.2020.03.013
http://doi.org/10.1016/j.jshs.2022.01.005
http://www.ncbi.nlm.nih.gov/pubmed/35066216
http://doi.org/10.2147/NSS.S163071
http://www.ncbi.nlm.nih.gov/pubmed/30568521
http://www.ncbi.nlm.nih.gov/pubmed/3920708
https://www.ine.es/index.htm
http://doi.org/10.1080/17461390802020868
http://doi.org/10.3390/children8050341
http://doi.org/10.1016/j.puhe.2020.07.001
http://doi.org/10.3390/ijerph16224392
http://doi.org/10.3390/ijerph17197227
http://www.ncbi.nlm.nih.gov/pubmed/33023228
http://doi.org/10.5993/AJHB.44.1.7
http://www.ncbi.nlm.nih.gov/pubmed/31783933
http://doi.org/10.1016/j.jsmc.2017.09.001
http://doi.org/10.1111/jsr.13213
http://www.ncbi.nlm.nih.gov/pubmed/33049798
http://doi.org/10.1093/sleep/zsz125
http://www.ncbi.nlm.nih.gov/pubmed/31260534
http://doi.org/10.5935/1984-0063.20180013
http://doi.org/10.1038/s41598-019-44059-9
http://doi.org/10.5664/jcsm.7734

Int. |. Environ. Res. Public Health 2023, 20, 2004 13 of 13

62.

63.

64.

65.

Fernandez, E.; Blandez, J.; Camacho, M.J.; Sierra, M.A.; Vazquez, B.; Rodriguez, I.; Mendizabel, S.; Sdnchez, F.; Sanchez, M.
Estudio de los Estereotipos de Género Vinculados con la Actividad Fisica y el Deporte en los Centros Docentes de Educacion Primaria y
Secundaria: Evolucion y Vigencia. Disefio de un Programa Integral de Accion Educativa; Instituto de la Mujer: Madrid, Spain, 2008.
Alemany, I.; Aguilar, N.; Granda, L.; Granda, J. Estereotipos de género y practica de actividad fisica. Mov. Rev. Esc. Educ. Fisica
2019, 25, 1-16. [CrossRef]

Serra, ].R.; Generelo, E.; Zaragoza, ]. Barreras para la realizacion de actividad fisica en adolescentes en la provincia de Huesca.
Rev. Int. Med. Cienc. Act. Fisica Deporte 2010, 10, 470-482.

Salas, M.L; Vidal, J. Interventions during school recess to increase physical activity. Systematic review. SPORT TK Rev. EuroAm.
Cienc. Deporte 2022, 11, 1-32.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.22456/1982-8918.93460

	Introduction 
	Materials and Methods 
	Design and Subjects 
	Instrument and Variables 
	Procedure 
	Data Analysis 

	Results 
	Discussion 
	Conclusions 
	References

