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Abstract
The severe acute respiratory syndrome coronavirus 2 disease (COVID-19) was ﬁrst identiﬁed in December 2019 in Wuhan,
China, and was declared a pandemic by the World Health Organization on 11 March, 2020. Since then, physical distancing
measures such as conﬁnement have been adopted by different governments to control human to human transmission. This
study aimed to determine how conﬁnement affects children’s routines, more speciﬁcally their physical activity (PA) and
sedentary time. An online survey was launched to assess how Portuguese children under 13 years of age adjusted their daily
routines to conﬁnement. Parents reported the time each child was engaged in different activities throughout the day, which was
used to calculate overall sedentary time and overall physical activity time. Based on the data of 2159 children, our study
showed that during conﬁnement: (i) there was a decrease in children’s physical activity time and an increase in screen time and
family activities; (ii) boys engaged in more playful screen Time than girls (p < 0.05), and girls played more without PA than
boys (p < 0.05); (iii) along the age groups, there was a trend for an increase of the overall sedentary time and an associated
decrease of the overall physical activity time. In summary, PA of conﬁned children showed low levels and a clear decreasing
trend along childhood. Conjoint family and societal strategies to target speciﬁc age groups should be organized in the future.
Keywords Conﬁnement Screen time Sedentary time Play Motor development
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Highlights
This study aimed to analyze how conﬁnement affected children’s physical activity (PA) and sedentary time, during the
COVID-19 pandemic, in Portugal.
●
There was a decrease in children’s PA time, an increase in screen time, and family activities.
●
The only sex differences were found on playful screen time and in play without PA.
●
Along age groups, there was a trend for the increase of the overall sedentary time and an associated decrease of overall
PA time.
●
Low levels of PA among children have psychological, social, physical, and overall health implications that might persist
in the long term.
●

Since the ﬁrst cases reported in the city of Wuhan, China,
COVID-19 has spread across many countries infecting more

than 40,269,921 people worldwide (Coronatracker 2020).
Hong-Kong and Singapore’s previous experience in dealing
with the severe acute respiratory syndrome (SARS) outbreak, in 2002/2003, provided many lessons to other
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countries and showed the efﬁcacy of timely quarantine and
isolation measures (Giubilini et al. 2018; WHO 2003).
Furthermore, the three weeks lockdown experience of
China (Wuhan), which resulted in travel restrictions, home
quarantine, social distancing and outside activities limited to
30 min every second day, were quite effective, reinforcing
the idea that this kind of measures could help to contain the
epidemic (WHO 2020; Lau et al. 2020). So, due to the
highly contagious nature of this virus, and in the absence of
effective treatments, enforcing social isolation and conﬁnement was the best way to control the infection (Sun
et al. 2020).
Most of the European affected countries enforced different measures to keep people at home, such as closing the
entire school system, closing non-essential government and
private services, and asking employees to work from home
(Islam et al. 2020). Portugal responded quickly to the
coming menace. The ﬁrst case was reported on the last week
of February 2020 and, on March 16, schools, companies,
and non-essential public services were closed across the
country. Two days later, the state of emergency was
declared by the Portuguese President. Restrictions on circulation were imposed for the entire population, all shops
were closed (except for supermarkets, pharmacies, and gas
stations), and restaurants could only operate as take-away.
Despite the beneﬁt of preventing high rates of the virus
transmission, being in quarantine is an unpleasant experience, since it gives a feeling of loss of freedom, boredom,
and uncertainty over disease status, affecting one’s health
status (Mattioli et al. 2020). During this time, people are
likely to experience fear, helplessness, and stigma (Jeong
et al. 2016), and with the closure of schools and businesses,
such emotions can become exacerbated (Hall et al. 2008;
Rubin et al. 2010).
Conﬁnement brought a new paradigm to children’s lives.
Children, who used to spend their days at school and
playing outside, were suddenly confronted with a homeschooling program, locked in their homes. This signaled the
beginning of a long period of movement restriction, with no
organized physical activity (PA), no free playtime outdoors,
and no opportunities to spend time with friends. School
programs for primary-school children and most secondaryschool children were transferred to a mixed system of
broadcast television and on-line home schooling from April
to June, and all sports/leisure activities were suspended until
September. Although quick walks and outdoor playtime
(20 min) were permitted during the conﬁnement, all outside
playgrounds were closed and children were encouraged to
maintain social distance between themselves. The conﬁnement period was quite effective in reducing the virus spread
in Portugal, so a gradual lifting of the emergency measures
led to the reopening of daycares on May 18, 2020, and
preschools on June 1, 2020. However, many families with
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younger children whose parents were still working from
home, decided that their children would only go back to
school in September.
In non-quarantine conditions, measured data on PA
shows that only 36% of Portuguese children aged 10–11
years accomplished the WHO PA guidelines of 60 min
per day of moderate-to-vigorous PA (Baptista et al. 2012)
and, although 61.8% of 6- to 9-year-old children and 59%
of 10- to 17-year-old youths practice some form of organized sports at least once per week (Lopes et al. 2017),
school has a major role in promoting PA habits in this
population. In Portugal, Physical Education (PE) classes are
mandatory for all students, from pre-school until the 12th
grade. Time allocated to PE classes ranges from 90 to
150 min/week over 2 or 3 sessions/week and are taught by a
certiﬁed PE teacher (Mota et al. 2018). Considering other
PA habits of Portuguese children, some points deserve
further consideration. Portugal has low levels of independent mobility (i.e., children’s freedom to get about and play
in their neighborhood unaccompanied by adults), and
screen time is popular among children and adolescents. For
example, 76.6% of the children between 6- and 10-years old
commute by car to school, and only 17.5% walk or cycle to
school. On weekdays 22% of children spend more than 1 h
a day watching TV or using electronic devices, and this
percentage more than triples at weekends (79%) (Lopes et al.
2017). When compared to other countries, Portuguese children rank low in their levels of independent mobility. In a
study with 16 countries published in 2015 (Shaw et al. 2015),
Portugal ranked in 14th place, along with Italy and just
before South Africa, as the countries with less independent
mobility. More recently, results from the WHO Childhood
Obesity Surveillance Initiative (COSI), which provide an
overview of the PA habits of children in the WHO European
Region, showed that Portuguese children were the ones with
the lowest levels of active travel to school (Whiting et al.
2020). Conversely, although most Portuguese children spent
about 1 h a day watching TV or using electronic devices,
their levels of screen time involvement were not as high as in
most other countries (Whiting et al. 2020).
The low values of children’s PA and the high values of
sedentary behavior have a negative impact on their motor
competence (Vandorpe et al. 2011), body composition, and
cardiovascular ﬁtness (Tomkinson and Olds 2007). PA
provides signiﬁcant health beneﬁts, such as high bone
density, high levels of motor competence, better physical
ﬁtness and a healthy weight. Besides, it promotes children’s
mental health, psychosocial skills, academic performance
(Biddle et al. 2004) and a more robust immune system
(Lasselin et al. 2016), which is essential in the pandemic
situation we live in.
This pandemic event has disrupted many aspects of the
daily life of children and their families around the world.
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PA behaviors decreased (Moore et al. 2020; Pietrobelli et al.
2020), screen time increased (Carroll et al. 2020), and eating habits changed in most cases for the worst (DireçãoGeral da Saúde 2020). But little is known about the motor
behaviors of the Portuguese children through the weeks of
conﬁnement. We recently published data from a similar
study (Pombo et al. 2020), which found that such as
younger age, access to a large outdoor space, presence of
other children in the household and at least one nonworking adult at home, positively inﬂuenced the percentage
of physical activity done by children during conﬁnement.
However, a more complete description of the Portuguese
children’s routines during conﬁnement has not yet been
presented. This study ﬁlls that gap in the preceding literature, intending to describe the Portuguese children’s routines during conﬁnement that is not presented in the
previous article. Nowadays, we are seeing the acute effects
of the conﬁnement in children’s behaviors but, we still do
not know what future will bring. In that sense, we feel that
this description is fundamental, not only to understand the
implications of this conﬁnement in children’s health, but it
can also lay the foundations for future studies in this ﬁeld.
So, we aimed to understand how Portuguese families
with children under 13 years old, faced the conﬁnement
period, mainly concerning their routines of physical activity, sedentary activity, intellectual activity, play, outdoor
and screen time. We decided to focus on children under age
13 because even though families are always important in the
upbringing of their children, in the younger ages the role of
parents and families is fundamental. In fact, in Portugal the
law recognizes this role and, for that reason, parents with
children up to 12 years of age have speciﬁc privileges to
give assistance to their children when needed.
We hypothesized that children would spend more time in
sedentary, intellectual, and screen time behaviors than in
PA, play, and outdoor time. Hence, we believe that studying
the behavior of children during this period can help to
understand how daily activity is impacted, supporting the
selection of speciﬁc action strategies to minimize the
negative effects of prolonged conﬁnement.

Materials and Methods
The Survey
To assess how children under 13 years of age were dealing
with conﬁnement due to the COVID-19 situation, we created a survey on LimeSurvey, hosted by the Faculty of
Human Kinetics, University of Lisbon. The survey was
approved by the Faculty of Human Kinetics ethics committee. After a ﬁrst validation of the questions by a group of
ﬁve child development experts and a ﬁrst pilot testing with
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23 families, the survey was launched online on the 23rd
March 2020 and advertised through social media (Facebook, Instagram, WhatsApp), and by email. The survey—to
be completed by the parent/adult responsible for the child
(ren)—took approximately 5 min to complete the following
4 sections:
1. Household (3 items, numerical input, and single
choice questions): questions regarding the composition of the household and the number of children and
adults who were at home, and how many were
working from home.
2. Housing characteristics (4 items, single choice questions): type and characteristics of the house (e.g.,
apartment or detached house; the number of rooms),
existence or not of indoor space for physical activity
(gym or exercise room) and outdoor space (no
outdoor space, small outdoor space—up to 12 m2;
large outdoor space—more than 12 m2).
3. Household routines (6 items, Likert scale questions):
questions about the level of concern regarding the
situation of Covid-19 and the way routines were being
adjusted (i.e., comparison between time spent in
different activities before and after conﬁnement).
4. Children’s routines (16 items, single choice, and
numerical input questions): questions related to child
characterization (age, sex, PA before conﬁnement,
health status) and the time (reported in minutes) spent
in different activities during the previous day.

Sample
The survey was completed with information provided by
parents, regarding 2948 children under 13 years of age,
during the second week and beginning of the third week of
conﬁnement (between March 23 and April 1). All respondents read the information about the study and gave their
consent to the conditions by clicking to proceed on the ﬁrst
page of the survey. Withdraw from the survey could occur
at any time by not proceeding or not submitting the survey
at the end. After cleaning the database for missing or
obvious wrong information (e.g., more than 24 h reported in
a day, or no sleep time reported for children; n = 789 total),
information regarding 2159 children under 13 (1.117 boys
and 1.042 girls) was considered in this study.

Statistical Analysis
The analysis of the results was based on answers relative to
a total of 2159 children. Children were divided into four age
groups according to the school levels in Portugal, which
respect the different stages of children’s development

(infancy and toddlerhood, group 1 = 0–2 years; n = 462,
early childhood, group 2 = 3–5 years, n = 765; childhood,
group 3 = 6–9 years, n = 606 and pre-adolescence, group 4
= 10–12 years, n = 326). A priori power analysis was
conducted using G∗Power3 (Faul et al. 2007) to test the
difference between four independent group means using a
two-tailed test, a medium effect size (d = 0.50), and an
alpha of 0.05. The result showed that a sample of 74 participants was required to achieve a power of 0.80.
Descriptive statistics and frequency analysis were used to
describe children’s living environments and routines during
this period. Five categories of activities were analysed:
intellectual activity (school assignments and online classes);
playful screen time (games, movies, social networks,
internet, audio, and video calls); play without physical
activity (reading, drawing, painting, board games, cards,
Legos, etc.); play with physical activity (hide and seek,
jumping, running, etc.); physical activity (organized physical activity indoors, physical activity outdoors, walking
the dog). The ﬁrst three categories (intellectual activity,
playful screen time, and play without physical activity)
were added to calculate overall sedentary time, and the last
two categories (play with physical activity and physical
activity) were added to calculate overall physical
activity time.
Separate 4 × 2 ANOVAs (age group by sex) were performed to investigate how the different activities and routines of the conﬁned children were being organized
according to children’s age and sex.

Results
Although most children lived in apartments (60.3%),
without any outside space (26.4% of the households) or
with small outdoor spaces up to 12 m2 (37.6%), and 80.8%
did not have a space dedicated to physical exercise (gym or
exercise room) a relevant number of parents (44.8%)
reported that it was easy to be in isolation with their children. Families acknowledged having changed their routines,
more speciﬁcally the family schedule organization during
the social conﬁnement. Even though family activities have
increased, most parents reported a decrease in the level of
their children’s PA and an increased in screen time and
sleep (Fig. 1).
The effect of age and sex on time spent by the children in
the different groups of activities performed during the day
are presented in Table 1 and Fig. 2.
As reported above, all categories presented main effects
of age groups, although with different trends depending on
age groups. For intellectual activity and playful screen time,
we found that, as children get older, they signiﬁcantly spent
more time in these activities than the younger ones. Boys
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Fig. 1 Changes in time that children spent doing different activities
during social conﬁnement when compared to previous school time
(reported by parents)

from the two older groups (6–12 years old) engaged more in
playful screen time than girls.
Children in the 0-to-2 age group showed low involvement in both playtime categories (Play with PA and Play
without PA), and 3- to-5-year-old children were the most
engaged in playtime. Older age groups showed a steady
signiﬁcant decrease in both categories of Play after the age
of 5. Girls older than 2 years of age engaged more in Play
without PA than boys.
Regarding time spent in PA during conﬁnement, we can
see that all childhood groups (from 3 to 12 years old)
showed similar values, whereas the 0-to-2 age group had
signiﬁcantly lower values of PA time.
For a better understanding of the relative importance of
each of the ﬁve categories of activities in the child’s day for
the different age groups, the time spent in each activity was
converted into percentage, considering the total time
reported for all categories. Overall physical activity and
sedentary time were also calculated (Fig. 3).
The mean percentage analysis (Fig. 3) showed that
intellectual activity and playful screen Time increased across
the age groups, while the opposite trend occurred for all
other categories. Play without Physical Activity was predominant in the two younger age groups. The 6 to 9-year-old
age group showed higher values on playful screen time and
the older age group shown higher intellectual activity.
When categories were grouped on overall physical activity
(sum of physical activity and play with physical activity), and
overall sedentary time (sum of intellectual activity, playful
screen time, and play without physical activity), the results
evidenced a decrease in the overall physical activity percentage and an associated increase in sedentary time day allocation as children’s age increases.

Discussion
With this study, we aimed to assess the immediate changes
in PA and sedentary behaviors, in school-aged Portuguese
children during the conﬁnement period of the COVID-19

1668

Journal of Child and Family Studies (2021) 30:1664–1674

Table 1 Descriptive statistics and ANOVA results regarding the effect of age, sex, and their interaction on groups of activities done by children
during the day, as reported by parents
Variable

Group

Intellectual activity (h)

0–2 years
3–5 years
6–9 years
10–12 years

Playful screen time (h)

0–2 years

3–5 years

6–9 years
10–12 years
Play without physical
activity (h)

0–2 years

3–5 years

Play with physical
activity (h)

Physical activity (h)

Gender

Mean

SD

Two way ANOVA
Fage (3,2151) = 428.938, p < 0.001,
ηp2 = 0.374

Boys

0.38

0.91

Girls

0.38

0.02

Boys

1.05

1.26

Girls

1.02

1.30

Boys

2.65

1.74

Girls

2.91

1.87

Boys

3.50

2.04

Girls

3.66

2.10

F sex (1,2151) = 2.080, p = 0.149,
ηp2 = 0.001
Fage*sex (3,2151) = 1.222,
p = 0.300, ηp2 = 0.002

Boys

1.37

1.55

Girls

1.30

1.48

Fage (3,2151) = 120.14, p < 0.001,
ηp2 = 0.144

Boys

2.41

1.38

F sex (1,2151) = 20.16, p < 0.001,
ηp2 = 0.009

Girls

2.38

1,42

Fage*sex (3,2151) = 5.51,
p = 0.001, ηp2 = 0.008

Boys

3.00

1.63

Girls

2.41

1.36

Boys

3.63

2.13

Girls

3.05

1.79

Boys

2.06

1.97

Girls

2.03

2.03

Fage (3,2151) = 55.38, p < 0.001, ηp2
= 0.072

Boys

2.82

1.59

F sex (1,2151) = 17.52, p < 0.001, ηp2
= 0.008
Fage*sex (3,2151) = 2.56, p = 0.054,
ηp2 = 0.004

Girls

3.26

1.65

6–9 years

Boys

2.31

1.38

Girls

2.60

1.42

10–12 years

Boys

1.64

1.33

Girls

2.17

1.46

0–2 years

Boys

1.45

1.47

Girls

1.31

1.51

3–5 years

Boys

1.66

1.23

Fage (3,2151) = 29.18, p < 0.001, ηp2
= 0.039

Girls

1.51

1.17

Fsex (1,2151) = 2.75, p = 0.098,
ηp2 = 0.001

6–9 years

Boys

1.27

1.05

Girls

1.24

0.93

Fage*sex (3,2151) = 0.39,
p = 0.761, ηp2 = 0.001

10–12 years

Boys

0.89

0.90

Girls

0.86

0.90

Boys

0.76

1.10

Girls

0.62

0.95

Fage (3,2151) = 10.929, p < 0.001,
ηp2 = 0.015

Boys

0.99

1.10

Fsex (1,2151) = 0.819, p = 0.365,
ηp2 = 0.002

Girls

0.95

0.96

Boys

1.07

1.10

Fage*sex (3,2151) = 0.594,
p = 0.619, ηp2 = 0.002

Girls

1.03

1.09

0–2 years

3–5 years

6–9 years
10–12 years

Boys

0.90

0.98

Girls

0.95

1.14
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Fig. 2 Children’s average time (hours) as reported by parents, in different activities during social conﬁnement according to sex and age groups.
Error bars represent 95% CI

pandemic. Conﬁrming the hypotheses that this type of
restrictions are adverse to children movement behaviors
(Guan et al. 2020; Wang et al. 2020), we found that during
conﬁnement Portuguese children were less active, more
sedentary, more engaged in recreational screen-based
activities, and spending more time sleeping when compared to the pre-conﬁnement period.
The increase in sedentary behaviors and screen time,
alongside the decrease of PA, is a serious concern. In schoolaged children, sedentary behavior has been associated with

inadequate body composition, decreased ﬁtness, lower selfesteem and pro-social behavior, and decreased academic
achievement (Tremblay et al. 2017). Reduced PA during
childhood also hast long-term implications. As a child ages,
the relationship between PA and motor competence (MC)
becomes more reciprocal. Higher levels of MC foster more
PA and, reciprocally, more PA fosters greater MC, this
creates a positive spiral of engagement in PA across childhood, into adolescence bringing the healthy habits to
adulthood (Stodden et al., 2008).
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Fig. 3 Mean percentage of time that children spent doing different
activities, and overall physical activity and sedentary time, as reported
by parents

Reducing children’s sedentary behavior is an important
goal, not only for the prevention and treatment of childhood
(Epstein et al. 2000), but also to help to satisfy some of the
children’s basic psychological needs, like social connectedness, self-acceptance, and purpose in life (Rodriguez-Ayllon et al. 2019).
In Portugal, school provides a fundamental environment
to achieve PA guidelines, mainly due to three reasons. First,
physical education is mandatory, although school offer
varies regarding the number of hours children have PE
during the week (from 90 to 150 min/per week). Second,
school sports clubs exist in most schools. These clubs work
as extra-curricular activities, which offer structured practice
under the supervision of a PE teacher and have within and
between school competitions. Finally, recess is generally
viewed as a time for students to be active, so in most
schools, few restrictions to movement are imposed during
that time (Mota et al. 2018). The role of school as an
important environment to promote children’s PA is highlighted by the fact that when Portuguese children do not go
to school, their average PA time drops for less than half of
the total time reported by accelerometry during school days,
which is about 5.0 h for boys and 4.5 h for girls (Marques
et al. 2016).
Although we were anticipating conﬁrmation of the
observed Portuguese trend of a moderate to vigorous
decrease in moderate to vigorous PA followed by an
increase in sedentary behaviors as children grow up (Baptista et al. 2011), we were not expecting the non-existing
difference between boys and girls in PA engagement time.
Usually, girls have lower involvement in PA and higher
engagement in sedentary behaviors (Fu et al. 2016; Kann
et al. 2018; Telford et al. 2016). However, during conﬁnement, all children were in the same constrained space
situation that did not allow the practice of vigorous PA,
which usually needs large spaces to happen for children of
this age range. This constraint might explain the lack of sex
differences regarding PA engagement time in our sample.

Acknowledging that these children were taking online
school classes, we saw an increase of 30–120 min (De
Sousa and Mendes 2017) per day of screen time, not only to
study but also for leisure purposes, when compared to the
pre-conﬁnement period. This increase was probably heavily
inﬂuenced by the popularity of social networking, which
was the preferred way children had to keep in touch with
their friends during this period, but other screen time,
related to playing video games or just watching TV, also
played an important role. The fact that many children,
especially the older ones, have a smartphone (Mascheroni
and Ólafsson 2016; Zilka 2020), can also help to explain
our results regarding the higher percentage of screen time as
ages increase.
Previous research has shown that children who watch TV
for more than 3 h a day have a 65% higher chance of being
obese compared to children who watch less than 1 h (Singh
et al. 2008) and that the presence of a TV, computer, or
video game device in the child’s bedroom increases
sedentary behavior (Tandon et al. 2014). Also, children with
greater screen time values, show a lower academic
achievement, fail more often to deliver their homework
(Shin 2004), study and read less (Wiecha et al. 2001), have
focusing and attention difﬁculties (Johnson et al. 2007), and
show more learning problems (Özmert et al. 2002).
The percentage of time allocated to intellectual activities
in the child’s day steadily increases with age. In the two
older groups, children spent circa 4 h per day in organized
or leisure intellectual activities. These values were not
surprising, since children in the older age groups were
already in primary school (1st to 6th grade) and many of
them had several school tasks to do. It is important to
emphasize that, we do not know if all children were affected
in the same magnitude. We do not have any direct data
regarding the social-economic status of the children or their
accessibility to a computer and the internet. In Spain,
middle-class families were able to maintain higher standards
of education quality, while children from socially disadvantaged families had few learning opportunities both in
terms of time and learning experiences (Bonal and González
2020). Access to screens is not equal across children from
different SES, but we did not address this issue in the
present study.
Regarding play time, we saw a decline in primary school
children when compared to younger age groups, also
probably caused by the number of school tasks they were
required to do.

Practical Implications
Although social conﬁnement seems to be a necessary and
effective strategy to prevent the human-to-human transmission of the COVID-19, our results suggest that it is
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detrimental to children’s PA levels, as suggested by previous opinions (Chen et al. 2020; Wang et al. 2020).
Moreover, prolonged homestay can lead to an increase in
sedentary behaviors, such as spending excessive amounts of
time sitting, reclining, or lying down for screening activities
(playing games, watching television, using mobile devices);
reducing regular PA (hence having lower energy expenditure); or engaging in activities that, consequently, lead to an
increased health risk (Owen et al. 2010).
Knowing that PA can provide protection from viral
infections, especially among vulnerable populations (Laddu
et al. 2020), and that it seems to be associated with a lower
prevalence of COVID-19-related hospitalizations (Ribeiro
de Souza et al. 2020), it is necessary to think on fast solutions to protect against sedentarism and minimize the
impact of such conﬁnement in health. Considering that
some countries are already experiencing a second wave of
Covid-19 infection, leading to a new conﬁnement period,
along with the fact that this virus will probably not be the
last one linked to zoonotic spillover events (RodriguezMorales et al. 2020), we recommend that:
(1) Support guidelines for parents should be designed to
support the interaction with their children during
extraordinary periods like this one. Parents play an
important role as health behavior models for children,
and active parents bring up more physically active
children (Sigmund et al. 2008). So, physical activity
family-centered interventions, that can be done within
the home environment, are important for healthy
living and should be promoted during the coronavirus
crisis or any other similar crisis in the future.
Involving children in family activities, such as
physically active games, walks in nature (following
public health recommendations), and engaging in
daily outside sports activity should be encouraged.
(2) Playtime can also be used to improve more intense
movement involvement. Combining movement and
story-telling interventions enhance motor competence
(Duncan et al. 2019), which is a key contributor to
children’s physical, cognitive and social development,
and provides the foundations for healthy living
trajectories (Lubans et al. 2010).
(3) Replace leisure screen time by active screen time
(Tremblay et al. 2017) in which children are
encouraged to engage in PA, can be another viable
solution. Active video games (AVGs), also called
“exergames”, are video games that require movement
or physical exertion (Kann et al. 2018). Studies have
shown that playing AVGs over short periods of time
is similar to light-to-moderate physical activities
(Biddiss and Irwin 2010; Wagener et al. 2012).
However, play and PA away from screens should be
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the parent’s ﬁrst choice for their children, when
possible.

Limitations and Future Directions
Although this study provides important information considering the routines of children during this conﬁnement
situation, it is important to highlight that it has some limitations. First, it is a cross-sectional study design and thus
susceptible to biases. Second, it is a parental report online
and not a direct or quantiﬁable observation of the time
children spent in each activity. We believe that these
methodological options were necessary considering the
conﬁnement situation we were living in. Lastly, the fact that
we could not collect any data on the SES of the respondents
was a limitation. We do have indirect indicators, such as the
type of house, but we do not really know the SES of the
respondents, which is probably an inﬂuent factor in the way
families dealt with the conﬁnement.
Along the conﬁnement period, different attempts to
improve movement time and quality within the households
appeared. Social media, YouTube channels, television
programs, social inﬂuencers, organized groups (e.g., sports
clubs, health clubs, universities, government health authorities, etc.), and many others tried to deliver to families and
children the best ideas to help them keep active and healthy.
The ﬁnal consequences of this forced living style will be
lived long after the end of the conﬁnement, but a better
understanding of the effects will only be possible if a
thorough description of this period is possible. With this
study, we hope to contribute to characterize the Portuguese
children’s PA routines during the conﬁnement period, but
also to offer possible ways for changing the families’ present situation.
In conclusion, this study offers a ﬁrst look at the Portuguese children’s routines within the families’ households
during conﬁnement, highlighting the impact on children’s
physical activity time during this period. The results suggest
that the known general decreasing trend in physical activity
time that occurs along childhood also occurs when children
are mandatorily conﬁned to their homes, where the amount
of physical activity is much lower. Although screen time
increased along age groups, and a gender effect was
detected, with girls being more involved in play without
physical activity, and boys in playful screen time, there
were no sex differences in overall physical activity.
Overall, this pandemic can have a harmful impact on the
children’s health by increasing their sedentary behavior and
decreasing their levels of physical activity, but the follow up
of this situation is warranted to act appropriately. Strategies
to increase activity during conﬁnement must be targeted to
each child’s speciﬁc age group, and conjoint family
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strategies should be promoted. The tracking of the situation
over time will allow evaluating the effect of different physical activity initiatives that are appearing every day in the
community intending to minimize the impact of this situation on children’s health.
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