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HIGHLIGHTS

+ Time spent using electronic devices was
increased during the pandemic period.

+ Children from Poa city maintain their play
time while social distancing.

+ Pandemic restrictions did not impact total
sleeping time in children from Po3 city.
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BACKGROUND: The disease caused by the novel coronavirus (COVID-19) has produced one of the most
dramatic health crises, impacting humans’ daily lives worldwide. Social distancing and lockdown measures have
limited everyone’s daily activities and have likely also affected children’s physical activity.

AIM: To investigate physical activity and electronics use during COVID-19 social distancing in children from the
city of Poa, Sao Paulo.

METHOD: Data from 28 children (10 males, 18 females) were obtained on two occasions: pre-pandemic
(October 2019) and during the pandemic (May 2020). To further examine possible changes in physical activity,
data from another sample of 40 children (20 males, 20 females) were obtained during the pandemic (May 2020).
From both cohorts, anthropometric information and play, television, electronics, and sleep time expenditures
were obtained using a questionnaire.

RESULTS: Results from the first cohort (28 children) showed similar time spent engaged in playful activities and
sleeping before and during the pandemic. Although hours spent watching television remained constant, a
dramatic increase in the overall electronics time expenditure was observed (from 3.4 to 5.8 hours/day) during
the pandemic period. A comparison of the results for the two cohorts confirmed these findings: there were no
between-group differences in the data obtained during the pandemic period.

CONCLUSION: Although the children maintained their play time while social distancing, an increase in the time
spent using electronic devices was observed, possibly due to the characteristics of the social distancing
implemented in Brazil, as well as the characteristics of the children’s neighborhood.
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INTRODUCTION

Severe acute respiratory syndrome coronavirus 2 (SARS-Cov-2), which causes an
infection termed as coronavirus disease (COVID-19), might lead to acute respiratory
distress syndrome and several other health issues, and in extreme cases, can lead to
death. Presently, there are over 120 million global cases, and there have been more than
2.6 million deaths.2

Due to the lack of pharmacological resources to combat COVID-19, several
protective behaviors have been recommended and adopted worldwide, such as avoiding
physical contact, including handshakes, hugs, and kisses, and banning large social
gatherings and events. More dramatic measures like self-isolation, social/physical
distancing, home confinement, and quarantine have also been implemented and enforced.
Such dramatic and unprecedented measures, at least in contemporary society, have
altered the daily living activities of most of the world’s population.> Moreover, following the
necessary COVID-19 procedures may lead reduced physical activity and increased
sedentary behavior,* since measures such as isolation, social distancing, confinement, and
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quarantine restrict most people’s freedom to engage in physical activities.

Lack of physical activity is just one of several health risks associated with
lockdown and/or social distancing measures. Staying at home in observance of the
COVID-19 pandemic measures has led people to increase the time they spend seated in
front of screens, as lockdown has prompted a massive surge in teleworking,5 which, in turn,
has increased sedentary behavior. In addition, although most people are expected to
suffer some type of mental disorder amidst the pandemic, the lack of physical activity and
the increase in sedentary behavior may lead to a significant portion of the population
experiencing minor emotional adjustments.8 For instance, sleep time has increased in both
adults* and children,”® and children’s sleep quality has worsened.” Therefore, social
distancing measures might not only impact physical activity, but also a person’s behavior
and health as a whole.

Despite all the changes that have been imposed due to the quarantine, little is
known about the impact of social distancing measures on children’s behavior. Children’s
daily activities have been severely impacted due to school closure. Instead of going to
school and interacting with their peers, children must stay at home due to the lockdown,
likely with little opportunity to engage in outdoor activities and interactions. A recent study
showed a significant reduction in physical activity and an increase in sedentary behavior in
Spanish children during a lockdown period.® Similar results were observed even for very
young children (3-year-olds) in Chile, who exhibited dramatic behavioral changes.”

Reduced physical activity in children and adolescents has several consequences.
First, physical activity in the early years of life is critical to promote active habits in
subsequent years,'0 which is associated with health benefits. Moreover, the activities that
are typically promoted in the school environment are critical to increase children and
adolescents’ participation in active play.!" Thus, social distancing and, more drastically,
months-long lockdowns might not only affect physical participation at present, but also in
the future. Therefore, it is necessary to further examine the effects of social distancing
measures on children’s physical activity. Thus, this study aimed to investigate physical
activity and electronics use during COVID-19 social distancing among children from the
city of Poa, Séo Paulo, Brazil.

METHODS

Participants

Two cohorts of children participated in this study. First, 28 children (16 girls, 12
boys) were evaluated on two occasions: before and during the implementation of COVID-
19 social distancing measures. On the first occasion, children were evaluated in October of
2019 (before the social distancing measures), and on the second occasion, the same
children were evaluated in May of 2020 (after about two months of the implementation of
social distancing measures).

Given the relatively small sample size, the second cohort, consisting of 40 children
(24 girls and 16 boys), was also evaluated in May of 2020 (after about two months of social
distancing measures). Data from this cohort were compared to the data obtained during
social distancing (i.e., from the 28 children in the first cohort). Age and anthropometric
information for both groups, taken at each evaluation time point, is depicted in Table 1.

The study participants were enrolled in the Poa, Sdo Paulo public school system
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and come from a low middle class social background. Initial contact with the children’s
parents (October 2019) occurred at the children’s schools. Parents were informed about
the study’s purpose and procedures, and they signed a consent form. Contact while social
distancing measures were in place occurred via phone calls/text messages. Again, parents
were informed about the procedures, and they signed a consent form. Therefore, all
procedures were performed with the adequate understanding and written consent of the
persons legally responsible for the participating children. Furthermore, the study was
conducted with the approval of the Institutional Review Board.

Table 1 - Means (standard deviations) of chronological age, body mass, height and body mass index of each group at the

moment of evaluation.
Group 1 Group 2
Characteristics (n=28) (n=40)

Before During During

Age (yrs.) 9.1(1.0) 10.0 (1.0) 9.6 (1.9
Body mass (kg) 36.5 (9.7) 39.3 (10.4) 37.0 (15.9)
Height (m) 1.36 (0.11) 1.41(0.14) 1.36 (0.15)

Body mass index (kg/m?) 19.4 (3.5) 19.3 (2.7) 19.3 (4.5)

Procedures

Before the implementation of social distancing, the study participants’ parents
were contacted at their children’s school. They completed the questionnaire (see below) in
a designated room. The children’s anthropometric information (body mass and height) was
obtained at this time. While social distancing measures were in place, the same
questionnaire was digitally sent to and returned by the parents, using media that was
available to them. Parents were also asked to report their child’s body mass and height (as
measured independently).

This study utilized the SAUDES-Vitéria questionnaire, which is composed of 17
questions; five address the commute between home and school, three address leisure
physical activities, and six address sedentary activities. Prior to its use in this study, the
questionnaire was tested,'? validated,'® and employed in a study involving children of the
same age as the present study’s participants.

At any time, parents could either physically or virtually contact the researchers to
clarify questionnaire items. Due to its simplicity, the SAUDES-Vitéria questionnaire only
takes a few minutes to complete, and parents reported no difficulty.

Data Reduction

Based on the responses to the SAUDE-Vitéria questionnaire, the total time that
each child spent engaged in physical activity per week was obtained. Regarding sedentary
activity, the number of hours per day that each child spent watching television was also
obtained, along with the number of hours spent with electronic use. Finally, each child’s
sleeping time (hours/night) was also computed.

Each child's body mass index was calculated based on the anthropometric
information, i.e., body mass and height, obtained via direct measurement or as reported by
the participants’ parents.

Statistical analysis
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After accepting the normality and homogeneity of variance assumptions, two sets
of tests were performed. The first set of analyses involved two multivariate analyses of
variance (MANOVA) and two analyses of variance (ANOVA), with evaluation (before and
during social distancing) as a factor, treated as a repeated measure. The first MANOVA
had body mass, height, and body mass index as dependent variables, and the second had
hours spent watching television and hours spent playing electronic games. The dependent
variable in the first ANOVA was total time spent engaged in physical activity. In the second
ANOVA, hours spent sleeping was the dependent variable.

The second set of analyses involved MANOVAs and three analyses of variance
ANOVAs, with group as a factor (Group 1: n = 28; Group 2: n = 40). As dependent
variables, the first MANOVA had body mass, height, and body mass index, and the second
had hours spent watching television and playing electronic games. The first ANOVA had
chronological age as the dependent variable, while the second and third had total time
spent engaged in physical activity and hours spent sleeping, respectively.

When necessary, follow-up univariate analyses were performed. All the
procedures were performed using the Statistical Package for Social Sciences software
(SPSS), and an alpha level of 0.05 was adopted.

RESULTS

Table 2 depicts the hours the children in each group spent engaged in the various
activities at each evaluation point.

Table 2 — Means (standard deviations) of hours in specific activities presented by both groups of children at the occasion of
evaluation.

Group 1 Group 2
Activity (n=28) (n=40)
Before During During
Physical activity (hours/week) 123.3 (88.8) 132.3(83.5) 121.7 (96.3)
Electronic games (hours/day) 3.44 (2.16) 5.87 (1.82) 5.36 (2.65)
Television (hours/day) 2.80 (1.37) 2,92 (1.19) 3.07 (1.30)
Sleep (hours/night) 8.75 (1.04) 9.07 (1.11) 8.97 (1.40)

Comparison between before and during social distancing

MANOVA revealed an evaluation effect (Wilks’ Lambda = 0.661, F325) = 4.27, p <
0.05) for the anthropometric variables. Univariate analyses showed that the children’s body
mass (F1,27) = 8.11, p < 0.01) and height (F(127) = 11.81, p < 0.005) increased, but there
was no change in body mass index (F(1,27 = 0.02, p > 0.05), as shown in Table 2.

ANOVA did not reveal an evaluation effect for physical activity (F(127) = 0.16, p >
0.05). Similarly, ANOVA did not reveal an evaluation effect for time spent sleeping (F,27) =
1.55, p > 0.05). However, MANOVA revealed an evaluation effect (Wilks’ Lambda = 0.062,
F226) = 198.08, p < 0.001) for sedentary activity. Univariate analysis showed that while
there was no difference between evaluations for television (F1.27) = 0.29, p > 0.05), time
spent playing electronic games increased during social distancing (Fi127) = 36.83, p <
0.001) (Table 2).
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Comparison between cohorts during social distancing

ANOVA did not reveal a difference in age (F(1,65 = 1.05, p > 0.05) between cohorts,
nor did MANOVA reveal anthropometric differences between cohorts (Wilks' Lambda =
0.947, Fi3e4) = 1.20, p > 0.05) (Table 1). ANOVA also did not reveal any effect for physical
activity (F1.66) = 0.22, p > 0.05) and time spent sleeping (F(1.66) = 0.09, p > 0.05) in either
cohort. Finally, MANOVA did not reveal any sedentary activity effect in either cohort (Wilks’
Lambda = 0.982, F(265) = 0.58, p > 0.05) (Table 2).

DISCUSSION

The purpose of this study was to investigate physical activity and use of electronics
during COVID-19 social distancing among children from the city of Poa, Sdo Paulo, Brazil.
Our results showed that, in a small cohort of children, time spent engaged in active play
and time spent sleeping were similar before and at the time of the implementation of social
distancing measures. However, results showed an increase in hours spent using electronic
devices. These findings were confirmed in a comparison with the results from the larger
cohort of children.

It is surprising that there was no difference in the time children spent playing
before and during the implementation of COVID-19 social distancing measures. In other
countries, social distancing and lockdown measures have restricted people's mobility,
leading to decreased physical activity and increased sedentariness among adults* and
young children,”? but it seems that this is not the case for the Brazilian children who
participated in this study. Several issues could be related to our children’s behavior. First,
Brazilian social distancing measures did not prohibit people from going out and thus never
effectively restricted people's mobility. Although children might differ from adults in terms of
going out behavior, it was still possible for children to move around the area around their
home, playing by themselves and/or with their friends in the neighborhood. Second,
although the city of Pod is in the S&o Paulo metropolitan area, it is mostly populated by
houses and townhouses, allowing children to use front- and backyard spaces to move
around in and play. In fact, young children in rural Chile who had space to play at home
were less affected by the restrictions than children living in urban areas, who had less
space to play, such as those living in apartments.”

Despite the fact that there was no difference in the time spent playing before and
during the implementation of the social distancing measures, children might still be less
active during social distancing. A relatively recent study'" observed that children from the
same city and region spent about three times more time engaged in physical activity when
activities such as commuting to school and other places, and sport practice were
considered. As our results have shown, time spent playing did not differ before and during
the implementation of the social distancing measures, but children from the present study
might not be performing and/or enrolled in the same amount of physical activity as children
in their age group typically did prior to the pandemic. This suggestion needs to be
considered with caution and explored further with additional research.

Another important finding from this study is the dramatic increase in the use of
electronic devices. As has already been observed in adults, people in general are
spending more time sitting in front of screens,® and this seems to be the same with the
children in this study. Our results showed an increase in the amount of time that children
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spent playing electronic games, although there was no increase in time spent watching
television. Aguilar-Farias and colleagues’ also observed an increase in time spent in front
of a screen in young children, but they did not specify the activities involved. Thus, it
seems that at the beginning of the adoption of social distancing measures (May 2020), a
fair amount of the time that children would have otherwise spent at school was used to
play games on electronic devices. As observed in adults, who spent more time sitting in
front of computers due to the massive surge in teleworking,® our children also increased
the amount of time they spent sitting in front of screens, albeit to play games. It is
important to note that at the time of data collection, many remote classroom activities had
still not been fully implemented; hence, the amount of time children spend using electronic
devices might have increased even more subsequently.

Increased use of electronic devices is also an indicator that children’s
sedentariness might have increased due to the pandemic-induced mobility restrictions.
Surprisingly, no difference in the time spent sleeping was observed for children, unlike
adults, for whom longer sleeping periods have been noted.* Aguilar-Farias and colleagues’
observed that although young children spent more time sleeping, their sleep quality
decreased. Unfortunately, this study did not examine quality of sleep in older children,
which would have provided a means of comparison with these previous data.

This study has several limitations. First, the sample size involved in direct
comparison, i.e., before and during the implementation of COVID-19 restrictions, was small
(n = 28). This was due to the difficulties we experienced contacting and obtaining
cooperation from the children’s family members. However, the second, larger cohort of
children (n = 40) provided similar information, corroborating the results obtained in the
smaller cohort. Second, no direct measure was found regarding physical activity. Again,
the social distancing measures prevented any action regarding the direct measure. Finally,
our results are based on data that were obtained almost one year ago and might not reveal
the actual picture at present. New actions are underway in order to obtain new data, but
execution is challenging due to the dramatic changes that Brazilian society has
experienced, given the high number of COVID-19 infections and the concomitant adoption
of new distancing measures.

CONCLUSION

Brazilian children from Poa remained constant in terms of the total time they spent
engaged in playful activities in the initial stage of the implementation of COVID-19 social
distancing measures; however, indirect measures indicated a reduction in their overall
level of physical activity. An increase in the time spent using electronic devices was
observed, even though remote schooling had not yet been or was just beginning to be
implemented at the time. The pandemic restrictions did not impact total time spent
sleeping.
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