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Abstract: Insufficient physical activity and sedentary behaviors (SB) are major risk factors for non-
communicable diseases. Monitoring the prevalence of physical activity (PA) and SB is essential to
meet the health needs of the population. This article presents the prevalence of PA and SB in the
French population and their evolution during the last decade. Data come from two cross-sectional
surveys, representative of the population in France, the “Etude Nationale Nutrition Santé” 2006-2007
and the Esteban study 2014-2016, and were collected through the International Physical Activity
Questionnaire and the Recent Physical Activity Questionnaire for adults, the Youth Risk Behavior
Survey and specific questionnaire for children. In 2014-2016, 71% of men and 53% of women met
the PA recommendations (5 or more days per week with a moderate-intensity physical activity of
at least 30 min per day). Since 20062007, PA has decreased for women, but increased for men;
80% of adults reported a daily leisure screen time of at least three hours in 2014-2016, in strong
growth since 2006-2007. Among children, only 51% of boys and 33% of girls were meeting the PA
recommendations (at least 60 min of moderate- to vigorous-intensity physical activity daily). PA
decreased significantly after the age of 10. Three-quarters of children spent two hours or more in
front of a screen every day. These results show a lack of PA, in particular among women and girls, a
high prevalence of SB in the French population, and a deterioration of these behaviours between 2006
and 2016.

Keywords: physical activity; sedentary behavior; screen time; recommendations; prevalence;
epidemiology; adults; children; France; population-based cross-sectional study

1. Introduction

Physical activity is defined as “any bodily movement produced by skeletal muscles that
requires energy expenditure” [1]. It included physical activity at work, at home, for transport,
and during leisure time. Any physical activity has significant health benefits for all age
categories [2-5]. Being physically active is also recommended to maintain or improve
cardiorespiratory and functional health and to limit the risk of non-communicable dis-
eases (NCDs), such as cardiovascular diseases, obesity, cancer, or diabetes [1,3,6,7]. The
current WHO recommendations on physical activity for health in children and adolescents
(5-17 years) are to participate in at least 60 min of moderate to vigorous-intensity physical
activity daily, and for adults, at least 150-300 min of moderate-intensity physical activity
throughout the week, or at least 75-150 min of vigorous-intensity physical activity, or
an equivalent combination of moderate- and vigorous-intensity activity [8]. In France,
guidelines recommended that adults spread out their activity during the week, in doing at
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least 30 min of moderate-intensity physical activity on at least five days, or at least 25 min
of vigorous-intensity physical activity on at least three days, or equivalent.

In 2009, insufficient physical activity (defined as the non-achievement of the WHO
recommendations) was identified as the fourth risk factor for NCDs, implicated in more
than 3 million preventable deaths [9]. Insufficient physical activity is responsible for 6-9%
of all-cause mortality worldwide, and 6% of coronary heart diseases, 7% of type 2 diabetes,
10% of breast cancer, 10% of colon cancer, and 9% of premature deaths are due to being
physically inactive [6]. Moreover, insufficient physical activity is even more detrimental
when it is coupled with a substantial sedentary lifestyle. A sedentary behavior is defined
by any behavior characterized by an energy expenditure < 1.5 METs (metabolic equivalent
task) while in a sitting, reclining, or lying posture [10]. In the literature, sedentary behaviors
are approached by various indicators or proxies, such as the daily sitting time or the
daily screen time (television or computer use on leisure time) [11]. All are associated
with increased cardio metabolic risks and all-cause mortality in case of increasing daily
durations [12-15].

To obtain substantial health benefits, individuals must be physically active and limit
their sedentary behaviors. However, Guthold et al. estimated that the global prevalence of
insufficient physical activity in 2016 was 27.5%% among adults aged 18 and older (36.8% in
high-income western countries) [16] and 81.0% among adolescents aged 11-17 years [17].
In addition, 18.5% of European adults would spend more than 7.5 h per day sitting (with
a median of 5 h per day) [18] and two thirds of 13-15 year old would watch two or more
hours of television each day [19]. In contrast, in China, only a quarter of school-age children
do not meet screen time guidelines [20].

Given the situation, it is therefore urgent to limit insufficient physical activity and
sedentary behaviors and to promote active lifestyles in order to prevent NCDs and to limit
their morbidity [12,15,21]. Monitoring the prevalence of physical activity and sedentary
behaviors is also essential to accurately assess the situation, to identify needs, to track
evolutions, and to define and adapt programs and actions to implement [22]. The preva-
lence of the physical activity and screen time during leisure (as well as their adequacy with
health recommendations) were thus measured in France in 2006, as part of the National
Health and Nutrition Survey (Etude Nationale Nutrition Santé, ENNS 2006-2007), and
more recently in 20142016, as part of the Esteban study (Health Study on Environmental,
Biomonitoring, Physical Activity and Nutrition). These two national studies, conducted by
Santé publique France (i.e., the French public health agency), produced representative data
on the French population. The aim of this article is to present the prevalence of physical
activity and leisure screen time of adults and children living in France, in 2006 and 2016.

2. Materials and Methods
2.1. Study Design

In France, the national nutritional surveillance includes monitoring dietary intake,
physical activity prevalence, sedentary behaviors, and nutritional status of the population.
This nutritional surveillance is carried out by nationwide cross-sectional studies, with
a multi-stage sampling design: i.e., random selection of geographic zones (stratified on
regions and degree of urbanization); then, random selection of households based on
randomly generated phone lists; finally, random selection of eligible subjects. Recruitment
was carried out throughout the entire territory of continental France for one year so as to
account for seasonality. The study protocol includes a questionnaire survey (face-to-face
and self-administered questionnaires), a diet survey (three 24 h dietary recalls), and a health
examination with clinical and biochemical measurements.

Two cross-sectional population-based studies have been carried out in recent years:
ENNS in 20062007 and Esteban in 2014-2016. The design and methods (already de-
scribed in detail elsewhere [23,24]) were similar between the two studies, in order to have
comparable data to study evolution of the indicators over time.
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These studies received the approval of the Advisory Committee on Information Treat-
ment in the field of Health Research (CCTIRS), the French Data Protection Authority (Cnil),
and the Personal Protection Committee (CPP). All participants signed informed consents.

2.2. Sociodemographic Data

For both studies (ENNS and Esteban), social and demographic information was col-
lected through face-to-face questionnaires. These data included the sex, age, and education
level (highest degree obtained) of the participants (or of the adult responsible for the house-
hold in the case of children), as well as general question, such as the average time spent
outdoors for children.

2.3. Measures of Physical Activity and Sedentary Behaviors

Data were collected by self-questionnaires adapted to the age of the participants.

In ENNS, adults completed the short form of the International Physical Activity
Questionnaire (IPAQ), which records the activity of different intensity levels (vigorous-
intensity, moderate-intensity, walking and sitting time) over the past seven days [25].
Questions on the average daily leisure screen time (including TV, computer, and game
console time outside of any professional or educational activity) were added to complete
sedentary data. In Esteban, adults completed the Recent Physical Activity Questionnaire
(RPAQ), which is more detailed and assess daily physical activity over the past four weeks
detailed by type of activities (sports, transport, leisure ... ) [26]. Home activities (cleaning,
gardening, and DIY) have been added in the RPAQ for comparison with the IPAQ and
to include the measure of physical activity in all areas of daily life (at work, at home, for
transport, and during leisure time). The comparison of data between the IPAQ and the
RPAQ was based on the estimation of common indicators, i.e., weekly energy expenditure
(expressed in METs-minutes/week) and the number of days per week with at least 30 min of
moderate-intensity physical activity (3.0-5.9 METs) or at least 25 min of vigorous-intensity
physical activity (>6.0 METs).

In 2006, as part of the ENNS, physical activity and sedentary behaviors of adolescents
aged 15-17 years were measured using the IPAQ), as for adults. For children aged 11-14,
the Youth Risk Behavior Survey (YRBS) was used with an adaptation of items to the French
recommendation of 60 min of physical activity per day. In the Esteban study, the use of this
tool was extended to children and adolescents aged 11-17. Items assessed moderate- and
vigorous-intensity physical activity, strengthening exercises, physical education at school,
participation in sport clubs, and screen time in the last seven days. Both questionnaires,
IPAQ and YRBS, describe global physical activities over the past seven days and by level of
intensity (vigorous, moderate, ... ). However, IPAQ records detailed durations per day
and the number of days per week, whereas the YRBSS only collects the number per week
of days during which physical activity reached the recommended level.

Finally, for children aged 6-10, a specific questionnaire (the same in the two studies)
was filled out by the parents, with questions on physical activity at school, active play in
outdoor, participation in sport clubs, active transportation to school, and screen time in
the last seven days. As the general information collected from children being on vacation
during the week surveyed was not similar between ENNS and Esteban (concerning the
average time spent outdoors), evolutions analysis between 2006 and 2016 only included
children who went to school during the week interviewed (for whom the same questions
were asked in both surveys).

2.4. Data Analysis

The prevalence of physical activity was calculated according to current French health
recommendations (for adults, at least 30 min of moderate-intensity physical activity on at
least five days, or at least 25 min of vigorous-intensity physical activity on at least three
days, or equivalent; and for adolescents and children, at least 60 min of moderate- to
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vigorous-intensity physical activity daily) [8]. The construction of this indicator is detailed
for each age group in Table 1.

Table 1. Level of physical activity required to meet health recommendations for adults and children.

Age Group Level of Physical Activity Required

Accumulate 3 or more days per week with a
vigorous-intensity physical activity of at least 25 min per day;
Or accumulate 5 or more days per week with a
moderate-intensity physical activity of at least 30 min per day;
Or accumulate 5 or more days per week with a moderate- to
vigorous-intensity physical activity to reach a minimum of
600 METs per week.

Adults
18-74-year-olds

Accumulate at least 60 min of moderate- to vigorous-intensity
physical activity daily;

Or accumulate 5 or more times per week with a
vigorous-intensity physical activity of at least

40 consecutive minutes.

Adolescents
11-17-year-olds

For children at school during the week surveyed:
Accumulate 5 or more days per week with physical activity
(including active play in outdoor, organized sports, physical
education and active transportation to get to school).

For children on holiday during the week surveyed:

Child considered “physically active” by his parents and 3 or
more days per week with organized sports;

Or child considered “physically active” by his parents and

average daily time spent outside >90 min !.

Children
6-10-year-olds

1 assumption that the child is active 60 min out of the 90 min spent outdoors.

Time spent sedentary was estimated using daily leisure screen time. We reported the
percentage of adults reporting a daily leisure screen time of three hours or more, and that
of children spending two hours or more on screens each day [27].

The prevalence of physical activity and daily leisure screen time were calculated
using a comparable method for the two studies (ENNS and Esteban), in order to be able to
discuss comparisons between 2006 and 2016. Prevalence estimates included 95% confidence
intervals (95% CI) and were presented with stratification by sex. All differences between sex,
age, education level, and between the two surveys were examined by Pearson’s Chi-square
test corrected with the Rao-Scott method.

All analyses were performed on weighted and calibrated data using Stata14® software.
Sampling weights were calculated according to the sampling design and calibrated on
census data (sex, age, education level, presence of at least one child in the household). The
complex design of the study was considered particularly in the estimation of variances and
95% CI using the “svyset” function in Stata.

The statistically significant changes were confirmed by standardization of the ENNS
data on the characteristics of the Esteban population, in order to avoid any effect due to the
possible change in the profile of the population during the period. This standardization
of ENNS data was achieved by calculating a new set of weights for ENNS, according to
the same adjustment principles and with the same calibration data (on sex, age, education
level) as those used for the Esteban calibration.
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3. Results

In the Esteban study, analyses of physical activity and sedentary behaviors included
2682 adults aged 18-74 years and 1281 children aged 6-17 years for whom data were
available (Figure 1). In ENNS, analyses included 2971 adults and 1358 children of the same
age [24].

Adults (18-74 years) |

Children (6-17 years)

Contacted households

n=12039

\4

Eligible households

n=8628

\4

Agreement for participation

n=3476

\4

Physical activity data

n=2775

v

Physical activity analyses

n=2682

—— Missing questionnaires (n=53)

Contacted households
n=5912

Ineligible households (n=634)
Unreachable households (n=2777)

Ineligible households (n=380)
Unreachable households (n=1539)
v
Eligible households
n=3993

Households refusals (n=3716)
Individual refusals (n=1436)

Households refusals (n=1830)
Individual refusals (n=592)
v

Agreement for participation
n=1571

Withdrawals (n=634)
—— Withdrawals (n=290)

Empty questionnaires (n=14)
v

Physical activity data
n=1281

Missing sociodemographic data
and weights not available (n=93)

v

Physical activity analyses
n=1281

Figure 1. Flow diagram of inclusion—Esteban study (2014-2016).

3.1. Prevalence of Physical Activity and Sedentary Behaviors in Adults in the Esteban Study
(2014-2016)

In 2014-2016, 70.6% [67.0-73.9] of men and 52.7% [49.3-56.1] of women met the
recommendations on physical activity for health (significant gender difference; p < 0.001).
Analyses conducted by age groups or education levels (based on the highest diploma
obtained) showed no difference in the prevalence of physically active adults (Table 2).
However, this prevalence was lower among people who reported a daily leisure screen
time greater than or equal to three hours (significantly among men p < 0.01; not among
women p = 0.08). The lower prevalence of physical activity for women compared to men
was statistically significant regardless of age, education level, or screen time.

Concerning sedentary behaviours, 80.5% [77.4-83.2] of men and 79.8% [77.1-82.2] of
women reported a daily leisure screen time greater than or equal to three hours (Table 2).
There were no significant differences by gender, regardless of age, education level, or
achievement of physical activity recommendations. However, this prevalence was lower
among women aged 40-54 (p < 0.01), among people with a level of education at least equal
to a master’s degree, for both men and women (p < 0.001), and among men who met the
recommendations on physical activity (p < 0.01).
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Table 2. Prevalence of physical activity and sedentary behaviors in adults (18-74 years old) in the
Esteban study (2014-2016).

Men (n = 1169) Women (n = 1513) pl
% 95%CI % 95%CI
Prevalence of physical
activity(achievement of 70.6 [67.0-73.9] 52.7 [49.3-56.1] <0.001
recommendations)
Age groups
18-39 years old 69.1 [61.7-75.5] 50.3 [43.6-57.0] <0.001
40-54 years old 70.8 [64.9-76.0] 49.4 [43.7-55.1] <0.001
55-74 years old 71.8 [67.0-73.9] 57.8 [562.6-62.9] <0.001
Education level
<High school degree 70.9 [65.0-76.1] 51.6 [45.9-57.2] <0.001
High school degree 69.7 [60.9-77.2] 54 [46.9-60.9] 0.006
Bachelor’s degree 74.6 [67.4-80.6] 50.2 [43.6-56.8] <0.001
Master’s degree 68.5 [61.9-74.3] 57.3 [50.8-63.5] 0.02
Daily leisure screen time
<3 h/day 80.1 [73.5-85.4] 58.3 [51.3-65.0] <0.001
>3 h/day 68.3 [64.2-72.1] 51.3 [47.4-55.2] <0.001
Prevalence of sedentary behaviors
(daily leisure screen time >3 h/day) 80.5 [77.4-83.2] 79.8 [77.1-82.2] 0.7
Age groups
18-39 years old 81.8 [75.6-86.7] 80 [74.6-84.5] 0.6
40-54 years old 774 [71.9-82.1] 74.4 [69.5-78.9] 04
55-74 years old 82.1 [77.3-86.0] 84.5 [80.5-87.8] 04
Education level
<High school degree 86.3 [81.6-89.9] 85.3 [80.9-88.7] 0.7
High school degree 77.1 [68.5-83.9] 81.2 [75.1-86.1] 0.4
Bachelor’s degree 80.9 [74.1-86.2] 78.6 [73.2-83.2] 0.6
Master’s degree 69 [62.8-74.5] 62.1 [55.8-68.1] 0.1
Recommendations on physical activity
achieved 77.8 [73.9-81.3] 77.6 [73.9-81.0] 0.9
non-achieved 86.8 [82.1-90.4] 82.2 [78.2-85.6] 0.1

1 p value for the difference between men and women. In bold, significant difference in PA prevalence by screen
time for men (p < 0.01), significant difference in sedentary prevalence: by age group for women (p < 0.01), by
education level for men and women (p < 0.001) and by achievement of PA recommendations for men (p < 0.01).

3.2. Physical Activity Prevalence of Adults since 2006

In 2006-2007, the prevalence of physical activity was similar for men and women
(i.e., 63.2% [60.8-65.5]), which was no longer the case in 2014-2016. Between 20062007
and 2014-2016, the proportion of physically active men increased by 10% (p < 0.05), while
the proportion of physically active women fell by almost 16% (p < 0.001). Men aged
40-54 experienced a significant change in their physical activity: in 10 years, the propor-
tion of men reaching the recommendations increased by 30% in this age group (p < 0.01;
Figure 2). Conversely, for women, the decrease in physical activity was observed in all age
groups. There was no change in the prevalence of physical activity according to individuals’
education level.
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Figure 2. Prevalence of physical activity in men and women aged 18-74 years, between ENNS
(2006—2007) and Esteban (2014-2016). * significant change (p < 0.01).

3.3. Daily Leisure Screen Time of Adults since 2006

In 2006-2007, the prevalence of adults reporting three or more hours of daily leisure
screen time was 53.2% [50.8-55.7], while it reached 80.1% [78.1-82.0] in 2014-2016. This
increase was more pronounced in women (+67%; p < 0.001) than in men (+37%; p < 0.001).
This was statistically significant across all age groups (p < 0.001; Figure 3). It was highest
among women aged 40-54 years (+113% between the two studies; p < 0.001).

| Men 1o Women
{ * £ 0 -
*
4 80 - *
| 70 -
1 60 -
! 818 774 821 40 |
] 60.4 68.6 2 |
_ 487 20 |
1 10 -
| . . 0.
Age 18-39 Age 40-54 Age 55-74 Age 18-39 Age 40-54 Age 55-74
= ENNS (2006-2007) = Esteban (2014-2016) =ENNS (2006-2007) = Esteban (2014-2016)

Figure 3. Prevalence of men and women aged 18-74 years reporting 3 or more hours of daily leisure
screen time 1, between ENNS (2006-2007) and Esteban (2014-2016). ! Leisure screen time includes TV,
computer and game console time outside of any professional activity. * significant change (p < 0.001).

While the daily leisure screen time has increased over 10 years for the entire adult
population and for all education levels (p < 0.001), this increase was greater among the
least educated (+42% for men and +74% for women with less than a high school degree;
p < 0.001) and among adults with a bachelor’s degree (+39% for men and +124% for women;
p <0.001).

3.4. Prevalence of Physical Activity and Sedentary Behaviors in Children in the Esteban Study
(2014-2016)

In 2014-2016, 50.7% [45.1-56.3] of boys and 33.3% [28.4-38.6] of girls aged 6-17 met
the physical activity recommendations (significant gender difference; p < 0.001). Younger
children (6-10 years old) were more likely to achieve adequate physical activity prevalence
(p < 0.001), as were boys compared to girls in each age group and whatever daily screen
time (Table 3).
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Table 3. Prevalence of physical activity and sedentary behaviors in children (6-17 years old) in the
Esteban study (2014-2016).

Boys (1 = 643) Girls (n = 638) pl
% 95%CI % 95%CI
Prevalence of physical activity 50.7 [45.1-56.3] 333 [28.4-38.6] <0.001
(achievement of recommendations)
Age groups
6-10 years old 69.7 [61.1-77.1] 55.5 [47.0-63.7] 0.02
11-14 years old 33.7 [26.0-42.4] 20.2 [14.3-27.7] 0.01
15-17 years old 40.1 [28.0-53.6] 15.7 [9.7-24.4] <0.001
Parent education level
<High school degree 48.8 [39.7-57.9] 27.7 [20.3-36.5] 0.001
High school degree 47.6 [35.8-59.7] 35.8 [24.3-49.2] 0.2
Bachelor’s degree 56.9 [47.0-66.3] 36 [27.6-45.3] 0.003
Master’s degree 55.2 [45.5-64.6] 425 [32.7-53.0] 0.08
Daily screen time
<2 h/day 70.3 [58.2-80.1] 46.7 [36.3-57.3] 0.004
>2h/day 47.6 [41.0-54.4] 30.1 [24.5-36.5] <0.001
Prevalence of sedentary behaviors (daily
screen time >2 h/day) 80.7 [75.8-84.8] 734 [68.2-78.0] 0.03
Age groups
6-10 years old 71.7 [63.4-78.7] 58.5 [49.8-66.8] 0.03
11-14 years old 83.7 [75.6-89.5] 82.7 [75.6-88.0] 0.83
15-17 years old 97.4 [92.7-99.1] 86.3 [75.6-92.7] 0.003
Parent education level
<High school degree 85.1 [76.3-90.9] 79.1 [70.1-85.9] 0.28
High school degree 84.6 [73.8-91.5] 70.5 [57.2-81.0] 0.06
Bachelor’s degree 75 [65.5-82.6] 73.2 [63.1-81.4] 0.78
Master’s degree 69.4 [60.0-77.4] 59.6 [48.7-69.6] 0.16
Recommendations on physical activity
achieved 73.9 [66.2-80.3] 64 [54.7-72.5] 0.089
non-achieved 88 [82.2-92.1] 78.3 [72.1-83.5] <0.014

1 p value for the difference between boys and girls. In bold, significant difference by age group (p < 0.001), by
parent education level (p < 0.05, only for the prevalence of sedentary behaviors), by screen time (p < 0.01) and by
achievement of PA recommendations (p < 0.01), for boys and girls.

There was a marked decrease in physical activity after age 10, with a greater decrease
for girls and a continuing decline as they got older. The prevalence of children achieving
60 min of physical activity per day tended to increase with the education level of the
responsible adult; however, this was not globally statistically significant. On the other
hand, this prevalence was higher among children spending less than 2 h a day in front of
the screen than the others (p < 0.01), regardless of gender (Table 3).

The physical activity of the 6-10 year olds was mostly due to school-based phys-
ical education, active play outdoor, and participation in sport clubs. Less than half
(40.2% [33.7-47.1]) reported an active mode of transportation (walking, cycling, scooter,
rollerblades) to go to school. The physical activity of children aged 11-14 year olds was
mostly due to school-based physical education and participation in sport clubs, which was
more common among children from the most highly educated households. Finally, the phys-
ical activity of 15-17 year olds was the result of school physical education, participation in
sport clubs (also more frequent in the most educated households but decreasing compared
to 11-14-year-olds), and weight training exercises that were more popular among boys.

Concerning sedentary behaviors, 80.7% [75.8-84.8] of boys and 73.4% [68.2-78.0] of
girls aged 6-17 reported a daily screen time greater than or equal to two hours (significant
gender difference; p < 0.05; Table 3). This percentage increased with age (p < 0.001),
decreased with the education level of the responsible adult (p < 0.05) and was lower among
children achieving 60 min of physical activity per day (p < 0.01), regardless of gender.
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3.5. Physical Activity Prevalence of Children since 2006

The percentage of children and adolescents reaching the recommended 60 min of
physical activity per day has not changed significantly over the past 10 years, regardless
of sex and age group. There is, however, an increase in the prevalence of physical activity
among boys aged 15-17 years, but this is not statistically significant (Figure 4).

Boys 100 Girls
90
80
I 7
60 :[

X 50
}: 40
I 30

20 I [
0

Age 6-10 Age 11-14 Age 15-17 Age 6-10 Age 11-14 Age 15-17
# ENNS (2006-2007) Esteban (2014-2016) ® ENNS (2006-2007) Esteban (2014-2016)

Figure 4. Prevalence of physical activity in boys and girls aged 6-17 years, between ENNS (2006-2007)
and Esteban (2014-2016).

3.6. Daily Leisure Screen Time of Children since 2006

The percentage of children and adolescents reporting a daily screen time greater
than or equal to two hours has increased by 17% in 10 years (it was 65.5% [62.2-68.7] in
2006-2007 versus 76.9% [73.3-80.1] in 2014-2016; p < 0.001). This increase was generalized
to all children, regardless of the gender, age, or education level of the responsible adult. It
was highest among boys aged 6-10 years (+23%; p < 0.01), boys aged 15-17 years (+24%
p <0.001), and girls aged 15-17 years (+26% p < 0.01) (Figure 5).
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Figure 5. Prevalence of boys and girls aged 6-17 years spending two hours or more on screens ! each
day, between ENNS (2006-2007) and Esteban (2014-2016). 1 Screen time accumulates TV, computer
and game console time. * significant change (p < 0.01).

4. Discussion

This is the first article to present the estimation of the prevalence of physical activity
and sedentary behaviors of the French population using national data (Esteban 2014-2016)
across children, adolescent, and adult age groups, and their association with age and level
of education. It is also the first article to compare these behaviors from two time-points
over 10 years.

The results of the Esteban study indicate that in 20142016, 61.4% of adults living in
metropolitan France met the physical activity recommendations. This rate was lower than
the average rate in high-income western countries (63.2% according to the study of Guthold
et al. based on the same recommendations [16]), but higher than those of 51.6% and 52.6%
observed in the United States and Australia, respectively [28,29].

Furthermore, women were less physically active than men, with only 53% of women
meeting the physical activity recommendations compared to 71% of men. The prevalence
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of physically inactive men, around 29% in France, is below the average for high-income
western countries (31.2%), while that of women is almost five points higher (47% in France
versus 42.3% on average in high-income western countries [16]). A lower prevalence of
physical activity was generally observed among women in population surveys, but this
difference has been particularly marked in recent years in France. The low prevalence
of physical activity among women is concerning, given the decrease in this indicator in
recent years. Between 2006-2007 and 2014-2016, the proportion of women reaching the
physical activity recommendations fell by almost 16%. This decline was more pronounced
among women aged 40-54 (—21%), while, conversely, among men in the same age group,
there was a significant increase in the prevalence of physical activity (+30% over the last 10
years). To our knowledge, no other population-based studies have observed such divergent
evolution of physical activity behaviors between men and women in recent years. The
next French survey, scheduled in 2024 and including a new RPAQ measurement, would
confirm these trends and analyze more precisely the nature of French adults’ practices to
explain these evolutions. In the meantime, this highlights the importance of taking these
differences into account when developing prevention actions for the general population.

Among children and adolescents, the results of the Esteban study showed that in
2014-2016, only half of boys and one third of girls aged 6-17 years met the physical activity
recommendations. This rate varied according to gender and age. Boys were more active
than girls and physical activity prevalence decreased significantly after the age of 10.
Although quite low, these figures were nevertheless higher than those found in the “Health
Behaviour in School-aged Children” study, which reported an international prevalence
averaging 28% and 19% for boys aged 11 and 15 and 19% and 10%, respectively, for girls of
the same age [19].

The percentage of children and adolescents reaching physical activity recommen-
dations has not changed significantly over the past 10 years. However, results showed
an increase in the overall prevalence of physical activity among 15-17-year-olds, as ob-
served in Europe and North America between 2002 and 2010 [30]. These data highlight
the need for appropriate physical activity promotion actions targeting each age group to
maintain adequate prevalence of physical activity among the youngest age groups and
to confirm the observed increase in the overall prevalence of physical activity among the
oldest age groups.

While children’s involvement in leisure-time physical activity remains, according
to literature and confirmed by our study, dependent on many social inequalities (i.e.,
household income, parental education level, parental employment, ethnic minorities, and
availability of physical recreation and sporting facilities) [31-33], increasing time dedicated
to school-based physical education in the school curriculum could be a strategic way to
improve access to regular physical activity for all children and adolescents, regardless
of age, gender, or socio-economic level, as well as encourage the development of active
outdoor play [34]. It also seems important to further increase active transportation to go to
school, given the low rate of children and adolescents with active mobility (only 40% of
6-10 year-olds in the Esteban study) and the positive impact of this behavior on children’s
health [35].

Regarding the prevalence of sedentary behaviors in the French population, the Esteban
study also highlighted the high levels of screen time in the French population: in 2014-2016,
80% of adults declared spending more than three hours a day in front of a screen outside
their professional activity and 77% of children spent two hours or more in front of a screen
each day. This prevalence is higher than the international estimates reporting two-thirds
of the children with screen time of 2 h or more [34], and 64% among 6-7 aged Italian
children [36]. Screen time was also higher among adults with lowest education level and
among children from the least educated households, reflecting, as in international studies,
the presence of social inequalities in the development of this behavior [37]. For adults, the
threshold of 3 h per day complicates comparisons with other studies. This threshold has
been retained here because it easily allows the comparison between ENNS and Esteban.
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However, this threshold often varies from one study to another and the indicators of
sedentary lifestyle often relate to different items (sitting time, leisure screen time, screen
time including professional or educational activities, ... ). Moreover, the use of screens
evolves according to their types (television, computer, video games, videos, smartphones)
making comparisons over time sometimes difficult. The type of screen used can also have
different effects on the health of populations. Indeed, looking at your smartphones in
transport does not have the same impact on your health as spending hours sitting in an
armchair watching television.

Daily leisure screen time has strongly increased during the last decade for the entire
population and more pronounced among women, boys aged 6-10, and youth aged 15-17.
Preventive actions must therefore be directed mainly towards these groups and take into
account the evolution and development of screen uses (computers, smartphones) to limit
the sedentary behavior of the population. Moreover, among children and adolescents, sev-
eral studies have shown that the increase in time spent outdoors, particularly in informal
after-school activities, is associated both with better adherence to physical activity recom-
mendations and with the limitation of sedentary behavior, including screen time [34,37,38].
Spending more time outdoors should therefore be encouraged, either through specific pro-
grams or through the development of supportive environments (playgrounds, parks, etc.).

When considering insufficient physical activity and sedentary behavior as risk factors
for health in both children and adults, the opportunities and benefits of promoting active
systems to build better societies are evident. Physical activity contributions should not be
limited to health outcomes, and should include different sectors of the society and consider
social, cultural, environmental, and economic factors to reverse insufficient physical activity
and reduce inequalities. Specifically, the Global Action Plan on Physical Activity (GAPPA)
launched by WHO in 2018 represents a guide to countries as it provides a framework for
delivering policy actions for supporting systems to increase physical activity [22]. The
GAPPA can be used together with the recently launched 2020 WHO guidelines to continue
improving the French surveillance system and policies to promote physical activity and
achieve the global targets [39,40].

Strengths and Limitations

The comparative data between ENNS and Esteban studies should be considered with
caution given the changes in the tools used to measure physical activity in the popula-
tion (RPAQ versus IPAQ in adults, YRBS versus IPAQ in adolescents, and the addition
of questions on weight training and sports club attendance in 11-14-year-olds). These
methodological changes may have affected the accuracy of the data, particularly the precise
definition of activity intensity. However, these are two population-based surveys and the
study of common indicators, calculated as close as possible between the two studies, made
it possible to estimate the general changes that have taken place over the last 10 years.
Like most studies, ENNS and Esteban may have been affected by the classic biases of
self-administered and face-to-face questionnaires. Moreover, concerning children under 11,
parents were asked to answer on behalf of their children. However, without being able to
assess these biases, these biases are supposed to be limited and nothing can suggest that
they could have evolved significantly over this period. The next wave of data collection
will have to repeat these observations to measure these behaviors and study their evolution
over time, but it will also have to produce additional data (such as active transportation or
social environment). The aim is to respond to the set of indicators retained in international
monitoring systems, such as the Active Healthy Kids Global Alliance Report Cards on
physical activity for children and youth [27,41].

From 2006 to 2016, the prevalence of meeting physical activity recommendations
decreased among women. Over the same period, screen time has increased significantly,
regardless of age and gender. Additionally, the deterioration of these indicators cannot be
explained by the evolution of the characteristics of the population between the two studies
(as shown by the standardization).
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Due to the COVID-19 pandemic, this surveillance data is critical and has a strong role
in global physical activity advocacy. The indicators can be used directly and immediately
to influence the physical activity agenda. It is important to monitor the effects of the
COVID-19 pandemic on physical activity and vice versa. Insufficient physical activity is
one of the biggest risk factors for severe COVID-19 outcomes. Good public health practice
must be promoted.

5. Conclusions

The results of the Esteban study provide an overview of the physical activity and
sedentary behaviors of adults and children living in metropolitan France in 2014-2016.
Comparisons with the data collected in 2006-2007 in the ENNS study allowed the study of
the evolution of these indicators over the last 10 years.

The low prevalence of physical activity and high sedentary lifestyle were reported
among adults and children living in metropolitan France in 2014-2016, and a decline
in these indicators was observed over 10 years (2006-2007 to 2014-2016). These results
highlight the need for the development of effective interventions and actions to: (1) increase
the population’s prevalence of physical activity; and (2) limit the time spent in sedentary
behaviors. It is necessary to act on these two factors independently of each other and in
a targeted manner according to individual’s needs. Particular attention must be paid to
women, among whom these factors deteriorated more markedly over the last 10 years, and
to the need to reduce the social inequalities still present in terms of physical activity and
even more so in terms of sedentary behaviors.

Author Contributions: C.V.,, B.S. and V.D. developed the protocol, monitored the data collection,
performed the analyses, and interpreted the data; C.V. draft the manuscript; S.A. and A.R.V. refined
the definition of the indicators, contributed to the interpretation of results and worked on the
comparability of French data with international data; All authors have read and agreed to the
published version of the manuscript.

Funding: ENNS was supported by the French Institut de veille sanitaire (Santé publique France,
the national public health agency), the University Sorbonne Paris Nord, and the Caisse nationale
d’assurance maladie des travailleurs salariés (CnamTS). Esteban was supported by Santé publique
France (the national public health agency), the French Ministry of Health, and the French Ministry of
the Environment.

Institutional Review Board Statement: The protocol of ENNS was approved by the Consultation
Committee for the Protection of Participants in Biomedical Research of Paris Saint-Louis (no. 2011/22)
and the French National Information and Citizen Freedom Committee (DR-2012-467). The Esteban
study was approved by the Consultation Committee for the Protection of Participants in Biomedical
Research of “Ile-de-France IX” (no. 2012-A00459-34); the computer processing of these data obtained
authorization from the Council of State (Council of State decree n°2013-742 published in the official
journal on 14 August 2013) after approval of the French National Information and Citizen Freedom.

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

Data Availability Statement: The data is not deposited in publicly available repositories but are
available on request from Santé publique France. For more information, please consult: https://www.
santepubliquefrance.fr/les-actualites /2019/appel-a-projet-d-ouverture-des-bases-de-donnees-y-compris-
de-la-collection-biologique-de-I-etude-esteban-2014-2016. Accessed on: 11 February 2022.

Acknowledgments: The authors would like to thank all participants who took part in ENNS and
Esteban studies, and all those who contributed to the development and implementation of the studies.

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


https://www.santepubliquefrance.fr/les-actualites/2019/appel-a-projet-d-ouverture-des-bases-de-donnees-y-compris-de-la-collection-biologique-de-l-etude-esteban-2014-2016
https://www.santepubliquefrance.fr/les-actualites/2019/appel-a-projet-d-ouverture-des-bases-de-donnees-y-compris-de-la-collection-biologique-de-l-etude-esteban-2014-2016
https://www.santepubliquefrance.fr/les-actualites/2019/appel-a-projet-d-ouverture-des-bases-de-donnees-y-compris-de-la-collection-biologique-de-l-etude-esteban-2014-2016

Int. |. Environ. Res. Public Health 2022, 19, 2164 13 of 14

References

1.
2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

World Health Organization. Physical Activity; World Health Organization: Geneva, Switzerland, 2017.

Carson, V,; Lee, E.Y.; Hewitt, L.; Jennings, C.; Hunter, S.; Kuzik, N.; Stearns, J.A.; Unrau, S.P; Poitras, V.J.; Gray, C.; et al. Systematic
review of the relationships between physical activity and health indicators in the early years (0—4 years). BMC Public Health 2017,
17 (Suppl. 5), 854.

Jakicic, ].M.; Kraus, W.E.; Powell, K.E.; Campbell, WW.; Janz, K.F; Troiano, R.; Sprow, K.; Torres, A.; Piercy, K.L. Association
between Bout Duration of Physical Activity and Health: Systematic Review. Med. Sci. Sports Exerc. 2019, 51, 1213-1219. [CrossRef]
[PubMed]

Pate, R.R.; Hillman, C.H.; Janz, K.F; Katzmarzyk, P.T.; Powell, K.E.; Torres, A.; Whitt-Glover, M.C. Physical Activity and Health
in Children Younger than 6 Years: A Systematic Review. Med. Sci. Sports Exerc. 2019, 51, 1282-1291. [CrossRef] [PubMed]
Poitras, VJ.; Gray, C.E.; Borghese, M.M.; Carson, V.; Chaput, ].-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, S197-5239. [CrossRef]

Lee, I.-M.; Shiroma, E.J.; Lobelo, F,; Puska, P.; Blair, S.N.; Katzmarzyk, P.T.; Kahlmeier, S.; the Lancet Physical Activity Series
Working Group. Effect of physical inactivity on major non-communicable diseases worldwide: An analysis of burden of disease
and life expectancy. Lancet 2012, 380, 219-229. [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]

Bull, EC.; Al-Ansari, S.S.; Biddle, S.; Borodulin, K.; Buman, M.; Cardon, G.; Carty, C.; Chaput, J.-P; Chastin, S.; Chou, R.; et al.
World Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br. ]. Sports Med. 2020, 54, 1451-1462.
[CrossRef]

World Health Organization. Global Health Risks: Mortality and Burden of Disease Attributable to Selected Major Risks; World Health
Organization: Geneva, Switzerland, 2009.

Tremblay, M.S.; Aubert, S.; Barnes, ].D.; Saunders, T.J.; Carson, V.; Latimer-Cheung, A.E.; Chastin, S.EM.; Altenburg, TM.;
Chinapaw, M.].M.; Participants, S.T.C.P. Sedentary Behavior Research Network (SBRN)—Terminology Consensus Project process
and outcome. Int. |. Behav. Nutr. Phys. Act. 2017, 14, 75. [CrossRef]

Mansoubi, M.; Pearson, N.; Biddle, S.J.; Clemes, S. The relationship between sedentary behaviour and physical activity in adults:
A systematic review. Prev. Med. 2014, 69, 28-35. [CrossRef]

Chau, J.Y,; Grunseit, A.; Chey, T.; Stamatakis, E.; Brown, W.J.; Matthews, C.; Bauman, A.E.; van der Ploeg, H. Daily Sitting Time
and All-Cause Mortality: A Meta-Analysis. PLoS ONE 2013, 8, e80000. [CrossRef]

Chau, J.Y.; Grunseit, A.; Midthjell, K.; Holmen, J.; Holmen, T.L.; Bauman, A E.; van der Ploeg, H.P. Cross-sectional associations of
total sitting and leisure screen time with cardiometabolic risk in adults. Results from the HUNT Study, Norway. . Sci. Med. Sport
2014, 17, 78-84. [CrossRef] [PubMed]

Ekelund, U.; Tarp, J.; Steene-Johannessen, J.; Hansen, B.H.; Jefferis, B.; Fagerland, M.W.; Whincup, P; Diaz, KM.; Hooker, S.P;
Chernofsky, A.; et al. Dose-response associations between accelerometry measured physical activity and sedentary time and all
cause mortality: Systematic review and harmonised meta-analysis. BMJ 2019, 366, 14570. [CrossRef] [PubMed]

Rezende, L,; Sa, T.; Mielke, G.; Viscondi, ].; Rey-Lopez, J.; Garcia, L. All-Cause Mortality Attributable to Sitting Time: Analysis of
54 Countries Worldwide. Am. J. Prev. Med. 2016, 51, 253-263. [CrossRef] [PubMed]

Guthold, R.; Stevens, G.A ; Riley, L.M.; Bull, EC. Worldwide trends in insufficient physical activity from 2001 to 2016: A pooled
analysis of 358 population-based surveys with 1.9 million participants. Lancet Glob. Health 2018, 6, e1077-€1086. [CrossRef]
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]
Loyen, A.; van der Ploeg, H.; Bauman, A.; Brug, J.; Lakerveld, J. European Sitting Championship: Prevalence and Correlates of
Self-Reported Sitting Time in the 28 European Union Member States. PLoS ONE 2016, 11, e0149320. [CrossRef]

Currie, C.; Zanotti, C.; Morgan, A.; Currie, D.; De Looze, M.; Roberts, C.; Samdal, O.; Smith, O.R.; Barnekow, V. Social determinants
of health and well-being among young people. In Health Behaviour in School-aged Children (HBSC) Study: International Report from
the 2009/2010 Survey; WHO Regional Office for Europe: Copenhagen, Denmark, 2012.

Zhu, X.; Haegele, J.A.; Tang, Y.; Wu, X. Prevalence and Demographic Correlates of Overweight, Physical Activity, and Screen
Time Among School-Aged Children in Urban China: The Shanghai Study. Asia Pac. |. Public Health 2018, 30, 118-127. [CrossRef]
Biswas, A.; Oh, P,; Faulkner, G.; Bajaj, R.; Silver, M.; Mitchell, M.; Alter, D. Sedentary time and its association with risk for disease
incidence, mortality, and hospitalization in adults: A systematic review and meta-analysis. Ann. Intern. Med. 2015, 162, 123-132.
[CrossRef]

World Health Organization. Global Action Plan on Physical Activity 2018-2030: More Active People for a Healthier World: At-a-Glance;
World Health Organization: Geneva, Switzerland, 2018.

Balicco, A.; Oleko, A.; Szego, E.; Boschat, L.; Deschamps, V.; Saoudi, A.; Zeghnoun, A ; Fillol, C. Protocole Esteban: Une Etude
transversale de SanTé sur ’Environnement, la Biosurveillance, I’Activité physique et la Nutrition (2014-2016). Toxicol. Anal. Clin.
2017, 29, 517-537. [CrossRef]


http://doi.org/10.1249/MSS.0000000000001933
http://www.ncbi.nlm.nih.gov/pubmed/31095078
http://doi.org/10.1249/MSS.0000000000001940
http://www.ncbi.nlm.nih.gov/pubmed/31095085
http://doi.org/10.1139/apnm-2015-0663
http://doi.org/10.1016/S0140-6736(12)61031-9
http://doi.org/10.1097/HCO.0000000000000437
http://doi.org/10.1136/bjsports-2020-102955
http://doi.org/10.1186/s12966-017-0525-8
http://doi.org/10.1016/j.ypmed.2014.08.028
http://doi.org/10.1371/journal.pone.0080000
http://doi.org/10.1016/j.jsams.2013.03.004
http://www.ncbi.nlm.nih.gov/pubmed/23619159
http://doi.org/10.1136/bmj.l4570
http://www.ncbi.nlm.nih.gov/pubmed/31434697
http://doi.org/10.1016/j.amepre.2016.01.022
http://www.ncbi.nlm.nih.gov/pubmed/27017420
http://doi.org/10.1016/S2214-109X(18)30357-7
http://doi.org/10.1016/S2352-4642(19)30323-2
http://doi.org/10.1371/journal.pone.0149320
http://doi.org/10.1177/1010539518754538
http://doi.org/10.7326/M14-1651
http://doi.org/10.1016/j.toxac.2017.06.003

Int. |. Environ. Res. Public Health 2022, 19, 2164 14 of 14

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Castetbon, K.; Vernay, M.; Malon, A ; Salanave, B.; Deschamps, V.; Roudier, C.; Oleko, A.; Szego, E.; Hercberg, S. Dietary intake,
physical activity and nutritional status in adults: The French nutrition and health survey (ENNS, 2006-2007). Br. J. Nutr. 2009,
102, 733-743. [CrossRef]

Craig, C.L.; Russell, S.J.; Cameron, C. Reliability and validity of Canada’s Physical Activity Monitor for assessing trends. Med. Sci.
Sports Exerc. 2002, 34, 1462-1467. [CrossRef] [PubMed]

Golubi¢, R.; May, A.M.; Borch, K.B.; Overvad, K.; Charles, M.-A.; Diaz, M.].T.; Amiano, P; Palli, M.; Valanou, E.; Vigl, M.; et al.
Validity of Electronically Administered Recent Physical Activity Questionnaire (RPAQ) in Ten European Countries. PLoS ONE
2014, 9, €92829. [CrossRef] [PubMed]

Fillon, A.; Genin, P; Larras, B.; Vanhelst, J.; Luiggi, M.; Aubert, S.; Verdot, C.; Rey, O.; Lhuisset, L.; Bois, J.; et al. France’s 2020
Report Card on Physical Activity and Sedentary Behaviors in Children and Youth: Results and Progression. J. Phys. Act. Health
2021, 18, 811-817. [CrossRef] [PubMed]

Bennie, J.; Pedisic, Z.; van Uffelen, ].; Gale, ]J.; Banting, L.; Vergeer, I.; Stamatakis, E.; Bauman, A.; Biddle, S. The descriptive
epidemiology of total physical activity, muscle-strengthening exercises and sedentary behaviour among Australian adults—
Results from the National Nutrition and Physical Activity Survey. BMC Public Health 2016, 16, 73. [CrossRef] [PubMed]
Centers for Disease Control and Prevention State Indicator. Report on Physical Activity, 2014; U.S. Department of Health and
Human Services: Atlanta, GA, USA, 2014.

Kalman, M.; Inchley, J.; Sigmundova, D.; Iannotti, R.].; Tynjéld, J.A.; Hamrik, Z.; Haug, E.; Bucksch, J. Secular trends in moderate-
to-vigorous physical activity in 32 countries from 2002 to 2010: A cross-national perspective. Eur. J. Public Health 2015, 25, 37-40.
[CrossRef]

Gonzalo-Almorox, E.; Urbanos-Garrido, R.M. Decomposing socio-economic inequalities in leisure-time physical inactivity: The
case of Spanish children. Int. J. Equity Health 2016, 15, 1-10. [CrossRef]

Wijtzes, A.L; Jansen, W.; Bouthoorn, S.H.; Pot, N.; Hofman, A.; Jaddoe, VW.V,; Raat, H. Social inequalities in young children’s
sports participation and outdoor play. Int. J. Behav. Nutr. Phys. Act. 2014, 11, 1-10. [CrossRef]

Wiltshire, G. Inequalities in young-people’s physical activity: How can school-based interventions make more of a difference? In
Proceedings of the 7th International Society for Physical Activity and Health Congress, London, UK, 15-17 October 2018.
Schaefer, L.; Plotnikoff, R.C.; Majumdar, S.R.; Mollard, R.; Woo, M.; Sadman, R.; Rinaldi, R.L.; Boulé, N.; Torrance, B.; Ball, G.D.;
et al. Outdoor Time Is Associated with Physical Activity, Sedentary Time, and Cardiorespiratory Fitness in Youth. J. Pediatr. 2014,
165, 516-521. [CrossRef]

Hallal, P.C.; Andersen, L.B.; Bull, F.C.; Guthold, R.; Haskell, W.; Ekelund, U.; Lancet Physical Activity Series Working Group.
Global physical activity levels: Surveillance progress, pitfalls, and prospects. Lancet 2012, 380, 247-257. [CrossRef]

Paduano, S.; Greco, A.; Borsari, L.; Salvia, C.; Tancredi, S.; Pinca, J.; Midili, S.; Tripodi, A.; Borella, P.; Marchesi, I. Physical and
Sedentary Activities and Childhood Overweight/Obesity: A Cross-Sectional Study among First-Year Children of Primary Schools
in Modena, Italy. Int. ]. Environ. Res. Public Health 2021, 18, 3221. [CrossRef]

Atkin, A.J.; Sharp, S.J.; Corder, K.; van Sluijs, E.M.; International Children’s Accelerometry Database, C. Prevalence and correlates
of screen time in youth: An international perspective. Am. . Prev. Med. 2014, 47, 803-807. [CrossRef] [PubMed]

Larouche, R.; Garriguet, D.; Gunnell, K.E.; Goldfield, G.S.; Tremblay, M.S. Outdoor time, physical activity, sedentary time, and
health indicators at ages 7 to 14: 2012 /2013 Canadian Health Measures Survey. Health Rep. 2016, 27, 3-13. [PubMed]

Troiano, R.P,; Stamatakis, E.; Bull, EC. How can global physical activity surveillance adapt to evolving physical activity guidelines?
Needs, challenges and future directions. Br. J. Sports Med. 2020, 54, 1468-1473. [CrossRef] [PubMed]

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

Aubert, S.; Barnes, ].D.; Abdeta, C.; Nader, P.A.; Adeniyi, A.F; Aguilar-Farias, N.; Tenesaca, D.S.A.; Bhawra, J.; Brazo-Sayavera, J.;
Cardon, G.; et al. Global Matrix 3.0 Physical Activity Report Card Grades for Children and Youth: Results and Analysis from 49
Countries. J. Phys. Act. Health 2018, 15, S251-5273. [CrossRef] [PubMed]


http://doi.org/10.1017/S0007114509274745
http://doi.org/10.1097/00005768-200209000-00010
http://www.ncbi.nlm.nih.gov/pubmed/12218739
http://doi.org/10.1371/journal.pone.0092829
http://www.ncbi.nlm.nih.gov/pubmed/24667343
http://doi.org/10.1123/jpah.2021-0025
http://www.ncbi.nlm.nih.gov/pubmed/34039777
http://doi.org/10.1186/s12889-016-2736-3
http://www.ncbi.nlm.nih.gov/pubmed/26809451
http://doi.org/10.1093/eurpub/ckv024
http://doi.org/10.1186/s12939-016-0394-9
http://doi.org/10.1186/s12966-014-0155-3
http://doi.org/10.1016/j.jpeds.2014.05.029
http://doi.org/10.1016/S0140-6736(12)60646-1
http://doi.org/10.3390/ijerph18063221
http://doi.org/10.1016/j.amepre.2014.07.043
http://www.ncbi.nlm.nih.gov/pubmed/25241193
http://www.ncbi.nlm.nih.gov/pubmed/27655167
http://doi.org/10.1136/bjsports-2020-102621
http://www.ncbi.nlm.nih.gov/pubmed/33239352
http://doi.org/10.1123/jpah.2018-0472
http://www.ncbi.nlm.nih.gov/pubmed/30475137

	Introduction 
	Materials and Methods 
	Study Design 
	Sociodemographic Data 
	Measures of Physical Activity and Sedentary Behaviors 
	Data Analysis 

	Results 
	Prevalence of Physical Activity and Sedentary Behaviors in Adults in the Esteban Study (2014–2016) 
	Physical Activity Prevalence of Adults since 2006 
	Daily Leisure Screen Time of Adults since 2006 
	Prevalence of Physical Activity and Sedentary Behaviors in Children in the Esteban Study (2014–2016) 
	Physical Activity Prevalence of Children since 2006 
	Daily Leisure Screen Time of Children since 2006 

	Discussion 
	Conclusions 
	References

