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Abstract: A growing number of studies have highlighted the health benefits of high physical activity,
low screen time, and optimal sleep duration among school-age children and adolescents. Objective:
The present study proposes to examine the individual and combined association between movement
behaviors (physical activity, screen time, and sleep time) and quality of life in boys and girls. Method:
A total of 319 Spanish primary and secondary school students participated in the study. Physical ac-
tivity, screen time, sleep duration, and quality of life were evaluated. Results: Descriptive, correlation,
and regression analyses were carried out in order to improve knowledge about health-related behav-
iors for all participants. The results found significant positive associations between physical activities
and sleep time with quality of life. Finally, the regression models showed that physical activity scores
predict quality of life, especially in children. It is concluded that movement behaviors are important
in association with quality of life. Likewise, the impact of physical activity on the quality of life is
highlighted as the main behavior in the prediction of the quality of life for a population of school
adolescents.

Keywords: high school; teachers; physical activity; health

1. Introduction

There is an increasing number of studies that have highlighted the health benefits of
high physical activity, low screen time, and optimal sleep duration among school-aged
children [1–3]. Regarding these findings, some systematic reviews have indicated that
children and adolescents with a healthy lifestyle had better overall health [4,5]. Specifically,
they have revealed that school-aged children and youth with high physical activity [6], low
screen time [7], and greater sleep duration [8] had better health indicators (e.g., physical
and mental health and psychosocial well-being) than those in an unhealthy lifestyle.

Health-related quality-of-life is an important and multi-dimensional indicator for
youth physical, mental, emotional, and social functioning [9,10]. Since health-related qual-
ity of life is an indicator of health, previous studies have examined their independent rela-
tion to movement behaviors (i.e., physical activity, screen time, and sleep duration) [11–14].
In this regard, it is important to evaluate movement behaviors from a holistic perspective
in the 24 h period, since these have an important impact on health indicators [15]. Previous
studies have linked quality of life with a higher level of physical activity [16], less screen
time [16,17], and optimal sleep duration [12]. However, research has shown that these
three behaviors are codependent and should be studied simultaneously [6,7,13,18,19].
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The systematic review conducted by Saunders et al. [13] reported that the relationship
between combinations of movement behaviors and health indicators has been little studied.
In this regard, few studies have assessed the relationship between movement behaviors
and health-related quality of life [20]. This study found a positive relationship between
movement behaviors and health-related quality of life in adolescents. Despite these find-
ings, mixed results have been reported between boys and girls in this relationship [20].
Specifically, the relationship between all three movement behaviors and health-related
quality of life was significant in terms of the interaction of the three behaviors in girls,
whereas the interaction of the three behaviors in boys points in the same direction, but
was not significant compared to what was found in girls. In addition, greater impor-
tance was observed in relation to the quality of life for those participants who especially
complied with the recommendations for sleep and sedentary time [20]. Given that there
is no convincing evidence, more studies that examine the relationship combinations of
movement behaviors with health-related quality of life are needed [13,20]. In this sense,
24-h movement behaviors represent a new paradigm under the idea that “all day matters”,
according to Tremblay et al. [15]. This new paradigm, which is supported by the scientific
literature, alludes to the importance of assessing movement behaviors 24 h a day compared
to the paradigm that uniquely valued movement behavior related to health indicators (e.g.,
physical activity) [21]. Thus, the Canadian Guide’s line for movement behavior per 24 h
establishes that children between 5 and 13 years old must comply with the recommenda-
tions of 9 to 11 h of sleep a day, accumulate 60 min of moderate to vigorous activity a day,
several hours of a variety of structured and unstructured light physical activities, no more
than 2 h of screen time, and no sitting for long periods of time [15].

Therefore, the school domain is a great context to promote those behaviors related to
health, and teachers play an important role in promoting those healthy behaviors through
active methodologies (i.e., Flipped Classroom, Gamification, etc.) [22]. For all the above, the
present article attempts to answer the following research question: “Is there a significant
interdependent relationship between the three movement behaviors and healthy lifestyle
among boys and girls?” Thus, the purpose of this study was (i) to analyze the association
between health-related quality of life with individuals and combinations of movement
behaviors and (ii) to identify gender differences in this association. Although a possible
relationship between the combinations of movement behaviors and health-related quality
of life is expected, especially in girls, no hypotheses were formulated about the association
of movement behaviors and quality of life related to health, or the possible differences in
both boys and girls.

2. Materials and Methods
2.1. Participants

The present cross-sectional study was developed in Extremadura (Spain). The baseline
data were collected before the COVID-19 pandemic. A total of 319 Spanish students
from primary and high schools, including children (n = 150) and adolescents (n = 169),
participated in the study. Individuals ranged in age from 10 to 14 years old (12.14 ± 1.23
years), including 163 boys (12.14 ± 1.24 years) and 156 girls (12.15 ± 1.23 years). The
selection of the sample was carried out through an intentional sampling for convenience
according to the distance of the schools to the research staff in charge of data collection, the
willingness to collaborate on the part of the teaching staff, and the time required for the
researchers to travel towards collaborating centers. Likewise, all subjects consented to their
participation in the study.

2.2. Measures

Physical activity and screen time. Physical activity and screen time was measured
using the Youth Activity Profile Questionnaire—Spain (YAP-S) [23]. This self-report in-
strument, designed to measure physical activity and screen time in youths (Saint-Maurice
and Welk [24]) was validated in Spanish children and adolescents [23]. The instrument
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comprises 15 items related to the practice of physical activity in different domains (inside
and outside of school and sedentary time) every day of the week. Each answer is scored on
a 5-point Likert Scale ranging from 1 to 5. The questionnaire divided into three sections:
(1) activity at school, (2) activity out of school, and (3) screen time. Physical activity was
measured as the average of activity at school (i.e., as activity during physical education
class, lunch, and recess) and out of school (i.e., activity before school, activity right after-
school, activity during the evening, and activity on each weekend day). Screen time was
calculated by inverting values from positive to negative according to the nature of the
variable and calculating the average value of all responses related to screen media (i.e.,
watching television, playing video games, using the computer, and using a cell phone).

Sleep duration. Sleep duration was measured using the self-reported sleep question-
naire. This instrument is a valid and reliable measure to assess sleep duration among
adolescents [25]. The questionnaire has four questions about usual week-day and weekend
bedtimes and wake-up times. Daily sleep time was calculated by weighting weekdays and
weekend days using a ratio of 5:2 (i.e., ([Daily sleep duration on weekdays ∗ 5] + [Daily
sleep duration on weekend days ∗ 2]/7)).

Health-related quality of life. Participants were assessed using the Spanish version
of the KIDSCREEN-10 questionnaire [26]. The KIDSCREEN-10 is a valid and reliable
measure to assess health-related quality of life in youths [27]. The scale comprises 10 items
assessing the subjective perception of health and well-being. Each statement is scored on a
5-point Likert scale ranging from 1 (never/not at all) to 5 (always/extremely). Scores were
calculated for each dimension according to the methods described by the authors of the
original scale using Rash analysis. Higher scores indicate better health-related quality of
life; for more details, see [27]. Likewise, the reliability analysis showed acceptable reliability
for the present sample (α = 0.71).

Covariates. Participants self-reported age, sex, socioeconomic status, and body mass
index. Socioeconomic status was measured using the Family Affluence Scale-II (FAS II) [28].
A socioeconomic status score ranging from 0 to 9 was calculated based on the responses to
four questions. The body mass index was calculated as weight in kilograms divided by
height in meters squared (kg/m2).

2.3. Procedure

First, the research team contacted the principal and teacher of each school to obtain
permission for data collection. In this regard, a face-to-face meeting was arranged with the
director of the educational center and the objective of the study was explained. Likewise,
an informed consent document was provided, which students had to bring signed by their
legal guardians or parents to participate in the study. Subsequently, the data collection
was carried out by the authors of the present work, who informed the students about
the contents of the questionnaire. The research team explained to the students that their
participation was voluntary and anonymous. Only those students who returned their
written informed consent participated in this study. Likewise, all the doubts raised by the
students during the administration of the questionnaire were asked. This research was
approved by the Ethics Committee of the University of Extremadura (145/2019).

2.4. Data Analysis

Descriptive statistics are presented as means and standard deviation or percentages
(%). The normal distribution of the data was checked, which suggested the use of para-
metric statistics. Differences in the study variables between boys and girls were tested via
Student’s t-test for continuous variable and chi-square test for categorical variables.

Regression analyses were used to examine the associations between physical activity
(PA), screen time (ST), sleep duration (SD), and health-related quality of life. First, the
association between each movement behavior (PA, ST, or SD) and health-related quality
of life was examined using simple linear regressions (Y = β0 + β1Xi) + Ei). Second, the
association between all possible combinations of movement behavior (PA + SC or, PA +
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SD or, SC+SD or, PA + SC + SD ... etc.) with health-related quality of life was examined
by performing various models’ multiple regressions (Y = β0 + β1Xi + β2X2 + β3X3) + Ei),
adding a new study variable at each step. Finally, the predictive value of each individual
or combined behavior related to quality of life was examined, taking into account gender
differences. In this sense, gender analyzes were carried out separately, since a significant
interaction was shown with the variables of 24 h movement behaviors (p < 0.05) in relation
to quality of life. All statistical analyzes were performed using SPSS Statistics 24.0 for
Windows (SPSS Inc, Chicago, IL, USA). The level of significance was set at p < 0.05.

3. Results

Table 1 shows descriptive statistics and bivariate correlation of the variables studied.
In this sense, the descriptive ones showed higher scores in all the study variables for the
male gender compared to the female (all, p < 0.01), except for sleep duration (p > 0.05).

The correlation analyses revealed a significant positive association between physical
activity and quality of life (p < 0.01). However, sleep time was significantly negatively
associated with screen time (p < 0.01).

Table 1. Descriptive statistics and bivariate correlations of the variables studied.

Variables of Study
Total

n = 319
Boys

n = 163
Girls

n = 156 p Correlation

M DT M DT M DT 1 2 3 4

1. Physical activity (1–5) 3.30 0.70 3.44 0.68 3.16 0.69 0.00 − 0.06 0.04 0.15 **
2. Screen Time 3.31 0.57 3.40 0.57 3.20 0.55 0.00 − − −0.18 ** 0.10
3. Sleep duration (h/day) 8.08 0.96 8.88 0.96 8.75 1.23 0.24 − − − 0.11 *
4. Quality-of-life (1−5) 3.84 0.57 3.92 0.55 3.75 0.59 0.00 − − − −

Notes: bold = significance; p * < 0.05; p ** < 0.01.

Gender Differences Regarding Movement Behavior for Predicting Quality of Life

Table 2 shows the association between individual and combined movement behaviors
with quality of life in boys and girls. In this sense, the regression analyzes that were carried
out (simple linear regression analysis (step 1) and multiple regression analysis (steps 2 and
3)) showed the impact of each behavior individually and in combination on the quality of
life. The results obtained show how the beta value varied each time a new behavior was
included in each step. More specifically, step one shows the regression weights of each of
the variables that make up movement behavior in the prediction of quality of life, showing
only significance in PA behavior. (p < 0.01). In step two, the different possible combinations
were considered, evaluating how the beta values varied when only two behaviors were
considered. Finally, in step three, the variation in the Beta values was evaluated according
to the combination of the three behaviors, resulting in a significant value (p < 0.05) that can
explain the impact on quality of life.

Similarly, the results revealed greater importance of physical activity behavior for
boys compared to girls (p < 0.01). For its part, the female gender only showed significance
in sleep for the regression model of the three behaviors combined (p < 0.50).

Subsequently, all regression models were repeated (simple linear regression analysis
(step 1) and multiple regression analysis (steps 2 and 3)) but this time adjusting for the
study covariates (sex, age, BMI, and socioeconomic status). This fact caused the results
found to be stricter. In relation to this, it was observed that the behavior of physical activity
together with time in front of the screen were the variables that best predicted the quality
of life for the total sample (p < 0.05). Regarding gender differences, adjusted regression
models showed that only men’s physical activity significantly predicts quality of life (p <
0.05). On the other hand, for the female gender, physical activity negatively affected the
quality of life, although this prediction was not significant.
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Table 2. Associations between each of the three movement behaviors (physical activity, screen time, and sleep duration)
and quality of life in the whole sample and by sex.

Models
All Sample Boys Girls

R2 β p CI 95% R2 β p CI 95% R2 β p CI 95%

Unadjusted

Step 1
PA 0.025 0.157 0.005 [0.028, 0.154] 0.098 0.313 0.000 [0.094, 0.263] −0.005 −0.041 0.611 [−0.119, 0.070]
SC 0.010 −0.102 0.069 [−0.123, 0.005] 0.012 −0.111 0.158 [−0.147, 0.024] 0.002 −0.046 0.569 [−0.125, 0.069]
SD 0.012 0.109 0.055 [−0.001, 0.127] 0.003 0.057 0.476 [−0.059, 0.127] 0.013 0.138 0.090 [−0.012, 0.166]

Step 2

PA + SC 0.033
0.151 0.007 [0.024, 0.151]

0.111
0.314 0.000 [0.095, 0.263]

0.004
−0.044 0.586 [−0.122, 0.069]

−0.093 0.095 [−0.117, 0.009] −0.114 0.130 [−0.144, 0.019] −0.049 0.547 [−0.127, 0.068]

PA + SD 0.035
0.151 0.007 [0.024, 0.151]

0.098
0.309 0.000 [0.091, 0.262]

0.022
−0.050 0.541 [−0.126, 0.066]

0.102 0.068 [−0.004, 0.123] 0.077 0.310 [−0.043, 0.135] 0.144 0.080 [−0.010, 0.170]

SC + SD 0.028
−0.131 0.022 [−0.141, −0.011]

0.019
−0.128 0.114 [−0.158, 0.017]

0.026
−0.086. 0.300 [−0.154, 0.048]

0.133 0.020 [0.012, 0.142] 0.079 0.325 [−0.047, 0.141] 158 0.059 [−0.003, 0.180]

Step 3

PA + SC + SD 0.048
0.142 0.011 [0.019, 0.146]

0.115
0.310 0.000 [0.092, 0.263]

0.030
−0.059 0.473 [−0.132, −0.061]

−0.120 0.035 [−0.134, −0.005] −131 0.089 [−0.156, 0.011] −0.092 0.271 [−0.158, 0.045]
0.125 0.028 [0.008, 0.137] 0.101 0.192 [−0.030, 0.150] 0.166 0.050 [0.000, 0.185]

Adjusted

Step 1
PA 0.082 0.114 0.045 [0.001, 0.130] 0.131 0.290 0.000 [0.078, 0.247] 0.060 −0.070 0.399 [−0.139, 0.056]
SC 0.080 −0.106 0.065 [−0.128, 0.002] 0.058 −0.108 0.179 [−0.148, 0.028] 0.066 −0.104 0.207 [−0.165, 0.036]
SD 0.071 0.059 0.325 [−0.034, 0.103] 0.047 0.058 0.483 [−0.062, 0.130] 0.058 0.043 0.639 [−0.078, 0.126]

Step 2

PA + SC 0.092
0.112 0.048 [0.000, 0.128]

0.144
0.294 0.000 [0.081, 0.249]

0.072
−0.077 0.349 [−0.143, 0.051]

−0.103 0.070 [−0.126, 0.005] −0.119 0.124 [−0.150, 0.018] −0.110 0.186 [−0.169, 0.033]

PA + SD 0.083
0.113 0.051 [0.000, 0.130]

0.128
0.286 0.000 [0.000, 0.004]

0.062
−0.065 0.440 [−0.138, 0.060]

0.057 0.342 [−0.035, 0.101] 0.077 0.332 [−0.047, 0.138] 0.049 0.596 [−0.075, 0.130]

SC + SD 0.085
−0.124 0.034 [−0.140, −0.005]

0.062
−0.125 0.334 [−0.050, 0.145]

0.072
−0.123 0.146 [−0.180, 0.027]

0.081 0.183 [−0.022, 0.116] 0.081 0.130 [−0.160, 0.021] 0.063 0.499 [−0.067, 0.138]

Step 3

PA + SC + SD 0.096
0.109 0.058 [−0.002, 0.127]

0.145
0.291 0.000 [0.079, 0.250]

0.078
−0.077 0.362 [−0.144, 0.053]

−0.121 0.039 [−0.138, −0.004] −0.136 0.085 [−0.185, 0.011] −0.130 0.126 [−0.185, 0.023]
0.078 0.198 [−0.024, 0.127] 0.102 0.203 [−0.033, 0.154] 0.071 0.448 [−0.063, 0.143]

Note. The reported β values are standardized coefficients; Model adjusted by sex, age, socioeconomic status (EUR), and body mass index;
PA: physical activity; SC: screen time; SD: sleep duration; bold = significance.

4. Discussion

The present study examined the individual and combined association between move-
ment behaviors (physical activity, screen time, and sleep time) and quality of life in boys
and girls. The main finding of this study is that a higher physical activity was positively
associated with quality of life, especially in boys.

In this regard, the results found by Gonipath et al. [16] and Warner et al. [29] showed
that changes in physical activity levels were related to positive changes in quality of life.
These results could be explained by the benefits that the practice of physical activity repre-
sents in physical and psychosocial health, which is why the quality of life of adolescents is
affected. Likewise, our results show that sleep time was positively and significantly related
to quality of life. In this sense, previous studies showed a negative association between
quality of sleep with a lesser quality of life and quality of life in children [14,30]. In this
sense, lower quality of sleep was related to stress and depression [31,32], which could have
a significant association with the quality of life of children and adolescents.

On the other hand, the regression models were presented without taking into account
the impact of the covariates, and only the sex of the participants showed different findings.
For unadjusted regression models, our findings showed that only individual physical
activity behavior and combined sleep and screen time predict quality of life. In this
sense, previous studies based on the "paradigm of the study of the behavior of segmented
movement” [33] are in line with our results. Thus, several investigations highlight among
their results the benefits of physical activity, showing that children and adolescents who
maintain an active lifestyle exhibit better physical and psychosocial health (for example,
quality of life or improvement in body composition) than those who do not [34–36]. In
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this regard, the work of Zurita-Ortega et al. [37] noted that when levels of physical activity
increase, there is an overall increase in quality of life. Likewise, previous studies showed
the relationship between quality of life, sleep time and screen time. In this regard, poor
sleep time can have consequences on mood and the immune system [14,30,38], in addition
to causing problems related to weight gain, which may be caused by increased use of
television, video consoles, and mobile devices [39]. Likewise, in the unadjusted model for
the whole sample, where the three behaviors (physical activity, screen time, and sleep time)
were considered together, our findings showed that the sum of all of them predicted the
quality of life; these results are similar to those found by Marques et al. [40] where healthy
behaviors, such as physical activity, healthy eating, and sleep time, were strongly related to
quality of life.

Considering the unadjusted regression model for children, our results show that
only physical activity behavior had a significant predictive value for quality of life. This
fact could be due to different leisure options, differences in motor skills, and gender
stereotypes that sometimes limit the practice of physical activity [41,42]. However, for
girls in the unadjusted regression models, our findings highlighted that only sleep time
combined with physical activity and screen behaviors were important for quality of life.
In this sense, there are differences in the results obtained by previous studies [20,43,44].
Furthermore, in contrast to our findings, the studies by Guimarães et al. [43] and Hesketh
et al. [44] showed a higher adherence to movement behaviors. More specifically in line
with our results, Guimarães states that girls show more ease in complying with sleep
recommendations compared to their peers. A possible explanation for this fact is that not
all healthy behaviors are equally important to predicting quality of life in the different
genders. In this sense, it may happen that children with fewer hours of sleep are also those
who consume more screen time due to the influence of new technologies (smartphones,
game consoles, computers) that can cause difficulty sleeping, fatigue, and headache [14,45];
however, it could also happen that parenting style and home conditions influence their
quality of life [46].

Finally, in the models adjusted for the covariates, our results showed significance for
physical activity and screen time in the combination of the three behaviors in the total
sample and in physical activity for males. In this sense, our findings are consistent with
those found in previous studies [47–49] where the amount and intensity of physical activity
are related to a better quality of life. Likewise, the fact that physical activity was only
significant in predicting quality of life in boys could be due to leisure opportunities, differ-
ences in social and cultural roles, and psychological attributes [50,51]. On the other hand,
individual or combined healthy behaviors did not show significance for the prediction of
quality of life in this adolescent population.

The findings of the present study support the evidence that healthy behaviors should
be evaluated on the whole, since not all healthy behaviors are equally important in the
physical and psychological well-being of adolescents. Likewise, the following stand out
as strengths of the present study: the novelty of the 24 h behavioral movement paradigm
in the Spanish context, its contribution to addressing some of the gaps in the scientific
literature [7,13], the use of a comprehensive set of covariates that provide more robustness
to the results found, the finding that not all behaviors are equally important in the quality
of life for the different genders, and finally the practical implications derived from this
study. However the study has some limitations, such as its design, which does not allow
establishing cause−effect relationships; the sample size, which does not allow the results
to be extrapolated to other populations; the approach of considering the sample and
subdividing it into participants that comply with the recommendations of the movement
behaviors compared to those that do not; and the measurement instruments based on
self-reports, which do not allow an exact assessment of the results but rather close to reality.
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5. Conclusions

The present work concludes that healthy behaviors throughout the day are important
for a better quality of life in adolescents. However, not all behaviors are equally important
in the perception of the well-being of different genders. Therefore, the general conclusion is
that the incidence of physical activity on quality of life is highlighted as the main behavior
in predicting quality of life for a population of school adolescents. Furthermore, the need
to promote these healthy habits from the educational context at an early age is highlighted.
Future studies aimed at evaluating the impact of healthy behaviors should include eating
habits as behavior in addition to physical activity, sleep time, and sedentary time to link
them with different psychosocial benefits. Likewise, it is convenient to study the different
sedentary behaviors separately (use of mobile phones, video game consoles, computers) to
assess whether they all have a negative impact on the psychosocial well-being of children
and adolescents.

Practical Implications

The present work contributes among its implications a new perspective of promoting
healthy behaviors to improve the well-being of children and adolescents. In this sense,
future intervention work should focus on the promotion of healthy habits throughout the
day, developing activities that promote the development of adequate sleep habits, avoiding
sedentary leisure, and complying with the recommendations of moderate to vigorous
physical activity among children and adolescents, thanks to the use of active teaching
methods in primary and high schools.

Promoting healthy behaviors in the school environment can contribute significantly
to improving the well-being of children and adolescents. In this sense, health should be
promoted from a global perspective within the educational context, using active method-
ologies and the development of projects that encourage greater involvement of students
and their families, thus favoring the collaboration of teachers, students, and families in
the development of activities that promote healthy habits, such as the correct use of new
technologies, adequate sedentary habits, and compliance with the recommendations of
moderate to vigorous physical activity in children and adolescents.

Author Contributions: Conceptualization, M.V.-S. and M.A.T.-S.; methodology, M.V.-S. and M.A.T.-
S.; software, M.V.-S.; formal analysis, M.V.-S. and M.A.T.-S.; investigation, M.V.-S.; resources, D.H.-
A. and M.J.-S.; data curation, M.V.-S.; writing—original draft preparation, M.V.-S. and M.A.T.-S.;
writing—review and editing, P.A.S.-M.; visualization, D.H.-A. and M.J.-S.; supervision, D.H.-A.,
M.J.-S. and P.A.S.-M.; project administration, P.A.S.-M.; funding acquisition, P.A.S.-M. 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 according to the guidelines of the
Declaration of Helsinki and approved by the Institutional Review Board of University of Extremadura
(145/2019).

Informed Consent Statement: Informed consent was obtained from all subjects involved in
the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Acknowledgments: This may include administrative and technical support or donations in kind
(e.g., materials used for experiments). M.A.T.-S. is supported by the Ministry of Economy and
Infrastructures of Extremadura (PD18015).

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



Int. J. Environ. Res. Public Health 2021, 18, 7550 8 of 10

References
1. Cappuccio, F.P.; Taggart, F.M.; Kandala, N.-B.; Currie, A.; Peile, E.; Stranges, S.; Miller, M.A. Meta-analysis of short sleep duration

and obesity in children and adults. Sleep 2008, 31, 619–626. [CrossRef]
2. Janssen, I.; LeBlanc, A.G. Systematic review of the health benefits of physical activity and fitness in school-aged children and

youth. Int. J. Behav. Nutr. Phys. Act. 2010, 7, 40. [CrossRef] [PubMed]
3. Tremblay, M.S.; LeBlanc, A.G.; Kho, M.E.; Saunders, T.J.; Larouche, R.; Colley, R.C.; Goldfield, G.; Gorber, S.C. Systematic review

of sedentary behaviour and health indicators in school-aged children and youth. Int. J. Behav. Nutr. Phys. Act. 2011, 8, 98.
[CrossRef] [PubMed]

4. Chaput, J.-P.; Carson, V.; Gray, C.; Tremblay, M. Importance of all movement behaviors in a 24 Hour period for overall health. Int.
J. Environ. Res. Public Health 2014, 11, 12575–12581. [CrossRef] [PubMed]

5. Saunders, T.J.; Chaput, J.P.; Tremblay, M.S. Sedentary behaviour as an emerging risk factor for cardiometabolic diseases in
children and youth. Can. J. Diabetes 2014, 38, 53–61. [CrossRef] [PubMed]

6. Poitras, V.J.; Gray, C.E.; Borghese, M.M.; Carson, V.; Chaput, J.P.; Janssen, I.; Katzmarzyk, P.T.; Pate, R.R.; Connor Gorber, S.;
Kho, M.E.; et al. Systematic review of the relationships between objectively measured physical activity and health indicators in
school-aged children and youth. Appl. Physiol. Nutr. Metab. 2016, 41, S197–S239. [CrossRef] [PubMed]

7. Chaput, J.-P.P.; Gray, C.E.; Poitras, V.J.; Carson, V.; Gruber, R.; Olds, T.; Weiss, S.K.; Connor Gorber, S.; Kho, M.E.; Sampson, M.;
et al. Systematic review of the relationships between sleep duration and health indicators in school-aged children and youth.
Appl. Physiol. Nutr. Metab. 2016, 41, S266–S282. [CrossRef] [PubMed]

8. Carson, V.; Hunter, S.; Kuzik, N.; Gray, C.E.; Poitras, V.J.; Chaput, J.-P.; Saunders, T.J.; Katzmarzyk, P.T.; Okely, A.D.; Connor
Gorber, S.; et al. Systematic review of sedentary behaviour and health indicators in school-aged children and youth: An update.
Appl. Physiol. Nutr. Metab. 2016, 41, S240–S265. [CrossRef]

9. Rajmil, L.; López, A.R.; López-Aguilà, S.; Alonso, J. Parent-child agreement on health-related quality of life (HRQOL): A
longitudinal study. Health Qual. Life Outcomes 2013, 11, 1–10. [CrossRef]

10. Matza, L.S.; Swensen, A.R.; Flood, E.M.; Secnik, K.; Leidy, N.K. Assessment of Health-Related Quality of Life in Children: A
Review of Conceptual, Methodological, and Regulatory Issues. Value Health 2004, 7, 79–92. [CrossRef]

11. Sampasa-Kanyinga, H.; Colman, I.; Goldfield, G.S.G.S.; Janssen, I.; Wang, J.L.; Hamilton, H.A.H.A.; Chaput, J.P.J.-P. Associations
between the Canadian 24 h movement guidelines and different types of bullying involvement among adolescents. Child Abus.
Negl. 2020, 108, 1–12. [CrossRef]

12. Chen, G.; Ratcliffe, J.; Olds, T.; Magarey, A.; Jones, M.; Leslie, E. BMI, health behaviors, and quality of life in children and
adolescents: A school-based study. Pediatrics 2014, 133, e868–e874. [CrossRef]

13. Saunders, T.J.; Gray, C.E.; Poitras, V.J.; Chaput, J.-P.; Janssen, I.; Katzmarzyk, P.T.; Olds, T.; Connor Gorber, S.; Kho, M.E.; Sampson,
M.; et al. Combinations of physical activity, sedentary behaviour and sleep: Relationships with health indicators in school-aged
children and youth. Appl. Physiol. Nutr. Metab. 2016, 41, S283–S293. [CrossRef]

14. Mireku, M.O.; Barker, M.M.; Mutz, J.; Dumontheil, I.; Thomas, M.S.C.; Röösli, M.; Elliott, P.; Toledano, M.B. Night-time
screen-based media device use and adolescents’ sleep and health-related quality of life. Environ. Int. 2019, 124, 66–78. [CrossRef]

15. Tremblay, M.S.; Carson, V.; Chaput, J.-P.P.; Connor Gorber, S.; Dinh, T.; Duggan, M.; Faulkner, G.; Gray, C.E.; Grube, R.; Janson, K.;
et al. Canadian 24-h movement guidelines for children and youth: An integration of physical activity, sedentary behaviour, and
sleep. Appl. Physiol. Nutr. Metab. 2016, 41, III–IV. [CrossRef] [PubMed]

16. Gopinath, B.; Hardy, L.L.; Baur, L.A.; Burlutsky, G.; Mitchell, P. Physical activity and sedentary behaviors and health-related
quality of life in adolescents. Pediatrics 2012, 130, e167–e174. [CrossRef] [PubMed]

17. Lacy, K.E.; Allender, S.E.; Kremer, P.J.; De Silva-Sanigorski, A.M.; Millar, L.M.; Moodie, M.L.; Mathews, L.B.; Malakellis, M.;
Swinburn, B.A. Screen time and physical activity behaviours are associated with health-related quality of life in Australian
adolescents. Qual. Life Res. 2012, 21, 1085–1099. [CrossRef]

18. Janssen, I.; Roberts, K.C.; Thompson, W. Is adherence to the Canadian 24-Hour movement behaviour guidelines for children and
youth associated with improved indicators of physical, mental, and social health? Appl. Physiol. Nutr. Metab. 2017, 42, 725–731.
[CrossRef] [PubMed]

19. Chastin, S.F.M.; Palarea-Albaladejo, J.; Dontje, M.L.; Skelton, D.A. Combined Effects of Time Spent in Physical Activity, Sedentary
Behaviors and Sleep on Obesity and Cardio-Metabolic Health Markers: A Novel Compositional Data Analysis Approach. PLoS
ONE 2015, 10, e0139984. [CrossRef] [PubMed]

20. Sampasa-Kanyinga, H.; Standage, M.; Tremblay, M.S.; Katzmarzyk, P.T.; Hu, G.; Kuriyan, R.; Maher, C.; Maia, J.; Olds, T.;
Sarmiento, O.L.; et al. Associations between meeting combinations of 24-h movement guidelines and health-related quality of life
in children from 12 countries. Public Health 2017, 153, 16–24. [CrossRef] [PubMed]

21. Carson, V.; Tremblay, M.S.; Chaput, J.-P.; Chastin, S.F.M. Associations between sleep duration, sedentary time, physical activity,
and health indicators among Canadian children and youth using compositional analyses. Appl. Physiol. Nutr. Metab. 2016, 41,
S294–S302. [CrossRef]

22. Garcia-Gomez, A.; Moratinos Morillo, M.; Zambrano Sanchez, J.C.; Jose Cotrina, L.; García-Gómez, A.; Morillo, M.M.; Sánchez,
J.C.Z.; Santano, L.J.C. Physical activity and sleep in a group of three teenagers with autism. Retos-Nuevas Tend. Educ. Fis. Deport.
Y Recreacion 2020, 38, 248–254.

http://doi.org/10.1093/sleep/31.5.619
http://doi.org/10.1186/1479-5868-7-40
http://www.ncbi.nlm.nih.gov/pubmed/20459784
http://doi.org/10.1186/1479-5868-8-98
http://www.ncbi.nlm.nih.gov/pubmed/21936895
http://doi.org/10.3390/ijerph111212575
http://www.ncbi.nlm.nih.gov/pubmed/25485978
http://doi.org/10.1016/j.jcjd.2013.08.266
http://www.ncbi.nlm.nih.gov/pubmed/24485214
http://doi.org/10.1139/apnm-2015-0663
http://www.ncbi.nlm.nih.gov/pubmed/27306431
http://doi.org/10.1139/apnm-2015-0627
http://www.ncbi.nlm.nih.gov/pubmed/27306433
http://doi.org/10.1139/apnm-2015-0630
http://doi.org/10.1186/1477-7525-11-101
http://doi.org/10.1111/j.1524-4733.2004.71273.x
http://doi.org/10.1016/j.chiabu.2020.104638
http://doi.org/10.1542/peds.2013-0622
http://doi.org/10.1139/apnm-2015-0626
http://doi.org/10.1016/j.envint.2018.11.069
http://doi.org/10.1139/apnm-2016-0203
http://www.ncbi.nlm.nih.gov/pubmed/27306430
http://doi.org/10.1542/peds.2011-3637
http://www.ncbi.nlm.nih.gov/pubmed/22689863
http://doi.org/10.1007/s11136-011-0014-5
http://doi.org/10.1139/apnm-2016-0681
http://www.ncbi.nlm.nih.gov/pubmed/28199795
http://doi.org/10.1371/journal.pone.0139984
http://www.ncbi.nlm.nih.gov/pubmed/26461112
http://doi.org/10.1016/j.puhe.2017.07.010
http://www.ncbi.nlm.nih.gov/pubmed/28818582
http://doi.org/10.1139/apnm-2016-0026


Int. J. Environ. Res. Public Health 2021, 18, 7550 9 of 10

23. Segura-Díaz, J.M.; Barranco-Ruiz, Y.; Saucedo-Araujo, R.G.; Aranda-Balboa, M.J.; Cadenas-Sanchez, C.; Migueles, J.H.;
Saint-Maurice, P.F.; Ortega, F.B.; Welk, G.J.; Herrador-Colmenero, M.; et al. Feasibility and reliability of the Spanish version of the
Youth Activity Profile questionnaire (YAP-Spain) in children and adolescents. J. Sports Sci. 2020, 39, 801–807. [CrossRef]

24. Saint-Maurice, P.F.; Welk, G.J. Validity and Calibration of the Youth Activity Profile. PLoS ONE 2015, 10, e0143949. [CrossRef]
[PubMed]

25. Yamakita, M.; Sato, M.; Ando, D.; Suzuki, K.; Yamagata, Z. Availability of a simple self-report sleep questionnaire for 9- to
12-year-old children. Sleep Biol. Rhythms 2014, 12, 279–288. [CrossRef]

26. Ravens-Sieberer, U.; Gosch, A.; Rajmil, L.; Erhart, M.; Bruil, J.; Duer, W.; Auquier, P.; Power, M.; Abel, T.; Czemy, L.; et al.
KIDSCREEN-52 quality-of-life measure for children and adolescents. Expert Rev. Pharm. Outcomes Res. 2005, 5, 353–364.
[CrossRef]

27. Ravens-Sieberer, U.; Erhart, M.; Rajmil, L.; Herdman, M.; Auquier, P.; Bruil, J.; Power, M.; Duer, W.; Abel, T.; Czemy, L.; et al.
Reliability, construct and criterion validity of the KIDSCREEN-10 score: A short measure for children and adolescents’ well-being
and health-related quality of life. Qual. Life Res. 2010, 19, 1487–1500. [CrossRef]

28. Currie, C.; Molcho, M.; Boyce, W.; Holstein, B.; Torsheim, T.; Richter, M. Researching health inequalities in adolescents: The
development of the Health Behaviour in School-Aged Children (HBSC) Family Affluence Scale. Soc. Sci. Med. 2008, 66, 1429–1436.
[CrossRef] [PubMed]

29. Wanner, M.; Probst-Hensch, N.; Kriemler, S.; Meier, F.; Bauman, A.; Martin, B.W. What physical activity surveillance needs:
Validity of a single-item questionnaire. Br. J. Sports Med. 2014, 48, 1570–1576. [CrossRef] [PubMed]

30. Foerster, M.; Röösli, M. A latent class analysis on adolescents media use and associations with health related quality of life.
Comput. Hum. Behav. 2017, 71, 266–274. [CrossRef]

31. Lee, C.G.; Park, S.-J.; Yim, S.-Y.; Sohn, Y.B. Clinical and cytogenetic features of a Potocki-Lupski syndrome with the shortest 0.25
Mb microduplication in 17p11.2 including RAI1. Brain Dev. 2013, 35, 681–685. [CrossRef]

32. Short, M.A.; Blunden, S.; Rigney, G.; Matricciani, L.; Coussens, S.; Reynolds, C.; Galland, B. Cognition and objectively measured
sleep duration in children: A systematic review and meta-analysis. Sleep Health 2018, 4, 292–300. [CrossRef] [PubMed]

33. Rollo, S.; Antsygina, O.; Tremblay, M.S. The whole day matters: Understanding 24-h movement guideline adherence and
relationships with health indicators across the lifespan. J. Sport Health Sci. 2020, 9, 493–510. [CrossRef]

34. Dumuid, D.; Maher, C.; Lewis, L.K.; Stanford, T.E.; Martín Fernández, J.A.; Ratcliffe, J.; Katzmarzyk, P.T.; Barreira, T.V.; Chaput,
J.P.; Fogelholm, M.; et al. Human development index, children’s health-related quality of life and movement behaviors: A
compositional data analysis. Qual. Life Res. 2018, 27, 1473–1482. [CrossRef] [PubMed]

35. Talarico, R.; Janssen, I. Compositional associations of time spent in sleep, sedentary behavior and physical activity with obesity
measures in children. Int. J. Obes. 2018, 42, 1508–1514. [CrossRef] [PubMed]

36. Wu, X.Y.; Han, L.H.; Zhang, J.H.; Luo, S.; Hu, J.W.; Sun, K. The influence of physical activity, sedentary behavior on health-related
quality of life among the general population of children and adolescents: A systematic review. PLoS ONE 2017, 12, e0187668.
[CrossRef] [PubMed]

37. Zurita-Ortega, F.; Salvador-Pérez, F.; Knox, E.; Gámiz-Sánchez, V.M.; Chacón-Cuberos, R.; Rodríguez-Fernández, S.; Muros, J.J.
Physical activity and health-related quality of life in schoolchildren: Structural equations analysis. An. Psicol. 2018, 34, 385–390.
[CrossRef]

38. Otsuka, Y.; Kaneita, Y.; Itani, O.; Jike, M.; Osaki, Y.; Higuchi, S.; Kanda, H.; Kinjo, A.; Kuwabara, Y.; Yoshimoto, H. The relationship
between subjective happiness and sleep problems in Japanese adolescents. Sleep Med. 2020, 69, 120–126. [CrossRef]

39. Stiglic, N.; Viner, R.M. Effects of screentime on the health and well-being of children and adolescents: A systematic review of
reviews. BMJ Open 2019, 9, e023191. [CrossRef]

40. Marques, A.; Peralta, M.; Santos, T.; Martins, J.; Gaspar de Matos, M. Self-rated health and health-related quality of life are related
with adolescents’ healthy lifestyle. Public Health 2019, 170, 89–94. [CrossRef]

41. Burns, R.D.; Kim, Y.; Byun, W.; Brusseau, T.A. Associations of school day sedentary behavior and physical activity with gross
motor skills: Use of compositional data analysis. J. Phys. Act. Health 2019, 16, 811–817. [CrossRef] [PubMed]

42. Demetriou, Y.; Reimers, A.K.; Alesi, M.; Scifo, L.; Borrego, C.C.; Monteiro, D.; Kelso, A. Effects of school-based interventions
on motivation towards physical activity in children and adolescents: Protocol for a systematic review. Syst. Rev. 2019, 8, 4–9.
[CrossRef]

43. Guimarães, R.d.F.; Gilbert, J.-A.; Lemoyne, J.; Mathieu, M.-E. Better health indicators of FitSpirit participants meeting 24-h
movement guidelines for Canadian children and youth. Health Promot. Int. 2020. [CrossRef]

44. Hesketh, K.D.; Downing, K.L.; Campbell, K.; Crawford, D.; Salmon, J.; Hnatiuk, J.A. Proportion of infants meeting the Australian
24-h Movement Guidelines for the Early Years: Data from the Melbourne InFANT Program. BMC Public Health 2017, 17, 856.
[CrossRef] [PubMed]

45. Hysing, M.; Pallesen, S.; Stormark, K.M.; Jakobsen, R.; Lundervold, A.J.; Sivertsen, B. Sleep and use of electronic devices in
adolescence: Results from a large population-based study. BMJ Open 2015, 5, e006748. [CrossRef] [PubMed]

46. Knell, G.; Durand, C.P.; Kohl, H.W.; Wu, I.H.C.; Pettee Gabriel, K. Prevalence and Likelihood of Meeting Sleep, Physical Activity,
and Screen-Time Guidelines Among US Youth. JAMA Pediatr. 2019, 173, 387–389. [CrossRef] [PubMed]

47. Dong, X.; Ding, M.; Chen, W.; Liu, Z.; Yi, X. Relationship between Smoking, Physical Activity, Screen Time, and Quality of Life
among Adolescents. Int. J. Environ. Res. Public Health 2020, 17, 8043. [CrossRef] [PubMed]

http://doi.org/10.1080/02640414.2020.1847488
http://doi.org/10.1371/journal.pone.0143949
http://www.ncbi.nlm.nih.gov/pubmed/26630346
http://doi.org/10.1111/sbr.12072
http://doi.org/10.1586/14737167.5.3.353
http://doi.org/10.1007/s11136-010-9706-5
http://doi.org/10.1016/j.socscimed.2007.11.024
http://www.ncbi.nlm.nih.gov/pubmed/18179852
http://doi.org/10.1136/bjsports-2012-092122
http://www.ncbi.nlm.nih.gov/pubmed/23770662
http://doi.org/10.1016/j.chb.2017.02.015
http://doi.org/10.1016/j.braindev.2012.09.009
http://doi.org/10.1016/j.sleh.2018.02.004
http://www.ncbi.nlm.nih.gov/pubmed/29776624
http://doi.org/10.1016/j.jshs.2020.07.004
http://doi.org/10.1007/s11136-018-1791-x
http://www.ncbi.nlm.nih.gov/pubmed/29362939
http://doi.org/10.1038/s41366-018-0053-x
http://www.ncbi.nlm.nih.gov/pubmed/29568110
http://doi.org/10.1371/journal.pone.0187668
http://www.ncbi.nlm.nih.gov/pubmed/29121640
http://doi.org/10.6018/analesps.34.2.299781
http://doi.org/10.1016/j.sleep.2020.01.008
http://doi.org/10.1136/bmjopen-2018-023191
http://doi.org/10.1016/j.puhe.2019.02.022
http://doi.org/10.1123/jpah.2018-0549
http://www.ncbi.nlm.nih.gov/pubmed/31357260
http://doi.org/10.1186/s13643-019-1029-1
http://doi.org/10.1093/heapro/daaa102
http://doi.org/10.1186/s12889-017-4856-9
http://www.ncbi.nlm.nih.gov/pubmed/29219073
http://doi.org/10.1136/bmjopen-2014-006748
http://www.ncbi.nlm.nih.gov/pubmed/25643702
http://doi.org/10.1001/jamapediatrics.2018.4847
http://www.ncbi.nlm.nih.gov/pubmed/30715096
http://doi.org/10.3390/ijerph17218043
http://www.ncbi.nlm.nih.gov/pubmed/33142847


Int. J. Environ. Res. Public Health 2021, 18, 7550 10 of 10

48. Motamed-Gorji, N.; Qorbani, M.; Nikkho, F.; Asadi, M.; Motlagh, M.E.; Safari, O.; Arefirad, T.; Asayesh, H.; Mohammadi, R.;
Mansourian, M.; et al. Association of screen time and physical activity with health-related quality of life in Iranian children
and adolescents 11 Medical and Health Sciences 1117 Public Health and Health Services. Health Qual. Life Outcomes 2019, 17, 2.
[CrossRef] [PubMed]

49. Chacón Cuberos, R.; Muros Molina, J.J.; Cachón Zagalaz, J.; Zagalaz Sánchez, M.L.; Castro Sánchez, M.; Zurita Ortega, F. Physical
activity, mediterranean diet, maximal oxygen uptake and motivational climate towards sports in schoolchildren from the province
of Granada: A structural equation model. Nutr. Hosp. 2018, 35, 774–781. [PubMed]

50. Eddolls, W.T.B.; McNarry, M.A.; Lester, L.; Winn, C.O.N.; Stratton, G.; Mackintosh, K.A. The association between physical activity,
fitness and body mass index on mental well-being and quality of life in adolescents. Qual. Life Res. 2018, 27, 2313–2320. [CrossRef]

51. Peral-Suárez, Á.; Cuadrado-Soto, E.; Perea, J.M.; Navia, B.; López-Sobaler, A.M.; Ortega, R.M. Physical activity practice and
sports preferences in a group of Spanish schoolchildren depending on sex and parental care: A gender perspective. BMC Pediatr.
2020, 20, 337. [CrossRef] [PubMed]

http://doi.org/10.1186/s12955-018-1071-z
http://www.ncbi.nlm.nih.gov/pubmed/30611271
http://www.ncbi.nlm.nih.gov/pubmed/30070863
http://doi.org/10.1007/s11136-018-1915-3
http://doi.org/10.1186/s12887-020-02229-z
http://www.ncbi.nlm.nih.gov/pubmed/32635918

	Introduction 
	Materials and Methods 
	Participants 
	Measures 
	Procedure 
	Data Analysis 

	Results 
	Discussion 
	Conclusions 
	References

