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C?i’l‘::llol:ezilth Results: The review yielded the following results: 1) the PA of children and adolescents mostly
COVID-19 decreased; 2) the decrease in PA was more prevalent in boys and older children and adolescents; 3) the
Exercise decrease in PA was less prevalent in children who live in detached houses, houses with more space, rural

areas, and with more family members; and 4) parental support and consideration of location and activity
types may help children maintain or increase their PA during the pandemic.
Conclusion: This review shows a decline in PA among children and raises concerns about the pandemic's
impact on physical and mental health. Declines in PA appear greater among children who participate in
organized team sports and those with limited space and opportunity for habitual PA at home or in their
neighborhood. Public support for children and families should consider these findings to prevent the
negative effects of physical inactivity.
© 2021 The Society of Chinese Scholars on Exercise Physiology and Fitness. Published by Elsevier
(Singapore) Pte Ltd. This is an open access article under the CC BY license (http://creativecommons.org/li
censes/by/4.0/).

Scoping review

Background

The novel coronavirus disease (COVID-19) has been spreading
worldwide, and social restrictions for containing the spread of the
pandemic such as lockdowns or quarantines have had a profound
impact on people's lives. By April 2020, schools had been closed in
195 countries, affecting 1.6 billion children (95% of the world's
school-aged children), and closures lasted an average of 3.5 months
of an academic year.!

The social restrictions have raised concerns about potential risks
to children's health, including physical inactivity, sedentary be-
haviors, sleep patterns, screen exposures, and mental health
problems. In fact, studies have reported sleep disturbance and
increased levels of depression and anxiety among children and
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adolescents because of the COVID-19 pandemic.”~* Additionally, a
decline in physical activity (PA) among children may be associated
with school closures, cancellation of club practices, and stay-at-
home restrictions.”~’ Childhood regular PA habits are vital for
acquiring fundamental movement skills, promoting physical, and
psychological development and are also important in that they are
associated with health-related lifestyle habits, obesity, and car-
diovascular diseases in adulthood.?

Caputo and Reichert'” reviewed studies examining the impacts
on PA during the COVID-19 pandemic and reported a worldwide
decrease in PA and associated negative effects on mental health.
However, only nine of the 41 studies reviewed focused on children,
and the studies’ findings related to children were not discussed.
Lépez-Valenciano et al.'' reviewed studies examining the PA of
university students during the pandemic and found that nine out of
ten reported a significant decrease in PA. They also noted that
students who were sufficiently active before the pandemic
remained sufficiently active during the confinements, despite
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reductions in their overall PA levels. Therefore, although several
studies have measured the PA of children during the pandemic, a
comprehensive review of these studies has yet to be conducted.
Accordingly, this study aims to review the impact of the COVID-19
pandemic and related factors on children's PA. The outcome of the
review will help healthcare workers, researchers, and school-
teachers consider how public support for children and families can
help prevent the negative effects of inactivity.

Methods
Research design

Research articles that measured changes in children's PA during
the COVID-19 pandemic were reviewed. As the global pandemic is
ongoing, a scoping review method was used to create quickly an
overview of existing studies.'”> The scoping review checklist
(PRISMA-ScR)"® was used to describe the review procedure.

Study selection

On January 6, 2021, database searches were conducted on
PubMed, EBSCO (PsyclInfo), and ScienceDirect using the criteria
outlined in Table 1. Additional articles were acquired using Google
Scholar and the reference lists of the extracted articles. After
excluding duplicates, the titles and abstracts of 144 studies were
screened. In this primary screening, original research articles were
included, and other types of articles (e.g., editorials, comments,
perspectives, or reviews) were excluded. In the secondary eligibility
screening, during which the full study texts were used, articles
were selected based on the following criteria: a) written in English,
b) includes children under the age of 18 as participants (or they are
included as a target group), c) does not target a specific sample (e.g.,
patients or junior athletes), d) measures PA levels or time, and e)
surveys changes in PA before and during the pandemic (those that
measured only PA during the pandemic were excluded). The study
selection process and the number of excluded papers are shown in
Fig. 1. Finally, 21 studies were included in the analysis.

Data analysis and synthesis

The research contexts and main findings of each study were
charted according to the following: a) author, year, and country, b)
survey period, c) age and number of samples, d) data collection
methods, and e) main findings. For data collection methods, PA
measurement methods and comparison strategies (baseline and
follow-up/recall/perceived changes) between before and during
the pandemic were categorized. To identify characteristics and
provide an overview of the studies, demographic characteristics of
the research contexts and methods were aggregated. Findings
about significant changes in PA, screen time, sedentary behaviors,
and sleep duration during the pandemic were compiled. The factors
each study described to be associated with PA were also catego-
rized: age, gender, living environment, and parental factors. The
first and second authors conducted the analyses independently,
and any discrepancies were resolved through discussion.

Table 1
Database search criteria.
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Results

An overview of the demographic characteristics and the findings
of each study are presented in Table 2, Table 3, and Table 4, and a
descriptive list of the research context and main findings of each
study are charted in Appendix Table A.

Demographic characteristics

Many studies were conducted in Europe (n = 9) and the Americas
(n = 8). The two Asian studies were both conducted in China. One
study each was found in the Eastern Mediterranean and Western
Pacific, but none were found for Africa. The age group of subjects
ranged from preschool through adolescence. The number of samples
ranged from less than 100 (in two studies) to more than 1000 (in
nine studies), including two studies with more than 10,000 (both of
which were from the same survey project). The data collection
period was mostly from March to May 2020, although some studies
were conducted in China from January to February 2020.

PA measurement methods

Online surveys were used in all 21 studies. The Physical Activity
Questionnaire for Adolescents (PAQ-A) and the International
Physical Activity Questionnaire (IPAQ; long or short version) were
frequently used in the surveys. Two studies measured PA with
devices, one using tri-axial accelerometers and the other using
smartphone sensors.

As for the survey of changes found in PA before and during the
pandemic, eight studies compared baseline and follow-up data, and
the other 13 studies were retrospective. Seven of the retrospective
studies asked participants to recall their PA before the pandemic,
while six studies asked participants to answer questions about the
perceived changes in their PA between before and during the
pandemic. One study collected qualitative data, asking adolescents
to describe facilitators and inhibitors of PA during the pandemic.

PA and health-related behaviors

The changes in children's PA and health-related behaviors are
shown in Table 3. A significant decrease in PA was reported in 13 of
the 21 studies, whereas two studies reported an increase in PA. Six
other studies also reported a decrease in PA, although they were not
statistically examined. In the studies that measured health-related
behaviors, significant increases in screen time, sleep duration, and
sedentary behaviors were generally reported.

Factors related to PA

Factors associated with PA during the pandemic are shown in
Table 4. Overall, older children or adolescents were more likely to
reduce their PA during the pandemic than younger children. Boys
had higher PA levels during the pandemic but were more likely to
experience larger reductions in PA than girls. Children with higher
baseline physical fitness were more likely to be active during the
pandemic.

Database Search criteria

PubMed
EBSCO (PsycInfo)
ScienceDirect

COVID [Title/Abstract]) AND (physical activity [Title/Abstract]) AND (child*[Title/Abstract] OR youth*[Title/Abstract] OR adolesc*[Title/Abstract]
(COVID or coronavirus or covid-19 or sars-cov-2) AND physical activity AND (children or adolescents or youth or child or teenager)
COVID AND physical activity AND (child OR children OR youth OR youths OR adolescent OR adolescents OR adolescence)
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Additional records identified
through other sources

Records excluded
(n=54)
Editorial, comment,
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perspective, review, etc.

Full-text articles excluded,
with reasons
(n=69)

Not in English (1)
Does not include children

under 18 (21)
Focuses on patients (ex.
ASD, diabetes) or

athlete (14)

Does not report PA (17)

Does not survey PA pre
and during pandemic
(16)

)
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Figure 1. Overview of the study selection process.

Children's living environments were also related to changes in
PA during the pandemic. Children who lived in detached houses,
houses with yards, garages, or more space and children from large
families tended to experience lower decreases in PA, while de-
creases in PA were greater for children living in urban areas than
children in rural areas.

Although studies reporting the effects of parental and family
factors were limited, decreases in PA tended to be greater when
parents were foreign nationals, had higher anxiety or stress levels,
and had family conflicts. In contrast, parent's support and encour-
agement were positively related to children's PA. Findings related
to associations between parents' education levels and PA are
inconsistent, with some studies finding positive, negative, and no
significant association with changes in PA.

Discussion
Characteristics of survey contexts and methods

Most of the countries extracted in this review are located in
Europe and the Americas, where the number of infected people is
considerable, and China, where the disease was first discovered and
spread. Similar to the review of university students,'’ most studies

197

were conducted in high- or upper-middle-income countries. As
developing countries have limited medical resources and are facing
vaccination delays,>>>® a survey of the pandemic's impact on chil-
dren is urgently needed even though the infection rate in such
countries appears to be low.

Online surveys were used in all the studies included in the
current review, likely because of the social restrictions issued
during the pandemic that made on-site investigations difficult.
Online surveys have allowed researchers to collect data from
thousands of subjects in multiple countries. This trend was similar
to that found in Caputo and Reichert's review.'°

Although the IPAQ and PAQ-A have been verified as having
acceptable reliability,>”*® there are concerns about the variability
and reliability of the self-assessments conducted by the partici-
pants.>”39 In addition, 13 of the 21 studies were retrospective, asking
respondents to recall their PA habits before the pandemic or discuss
perceived changes in their PA. Concerns about recall bias exist for
surveys that ask respondents to recall the time before the pandemic
began. Moreover, studies in which respondents stated the perceived
change in their PA was “less” or “much less,” etc., compared to before
the pandemic could not evaluate the amount of PA they engaged in
and may reflect a degree of subjectivity in the respondents. Since the
spread of the infection was difficult to predict, possessing baseline
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Table 2
Summary of demographic characteristics.
Region® Number  Articles
of cases
Europe 1 191415 16 17 18 20 21 22 23 24
Americas 7 2526 2728 2129 30
South-East Asia 2 3132
Eastern Mediterranean 1 33
Western Pacific 1 34
Africa 0 —
Age group
Preschool 7 25 1416 19 20 29 22
Chl]dhOOd 11 26,I4'I6,27,!7'28'30‘20‘21‘29’22
Adolescent 17 33'14'15'31'16'27'17'28'3(]'34'1SVZ()'21'22'23'32'24
Sample size
n < 100 2 3319
100 S n< 500 4 26'27'17'23
500 < n < 1000 6 15'1()'34'21'29'24
n > 1000 9 2514 31 28 30 18 20 22 32
PA measurement
Online questionnaire 21
PAQ-A 4 33152324
IPAQ 3 31’2]'32
PACE+ 2 3418
Others 12 252614162717 28 30 19 20 29 22
Measuring devices 2
Tri-axial accelerometer 1 19
Smartphone sensors 1 34
Data comparison
Baseline & follow-up 8 33151734 19 22 23 24
Recall before pandemic 7 25143116 20 21 32
Perceived changes 6 2627 28 3018 29

IPAQ = International Physical Activity Questionnaire; PA = Physical Activity;
PACE+ = PACE + Adolescent Physical Activity Measure; PAQ-A = Physical Activity
Questionnaire for Adolescents.

2 The regional classification of countries is based on World Health Organization
regions.

data from before the pandemic is valuable. These available data are
expected to be used for comparative studies.
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Only one study used accelerometers to evaluate PA. However, it
reported difficulties getting children to wear the devices long
enough to ensure the reliability of the data.'” Smartphones, used in
one study,>* do not require any special equipment, and tracking
applications can collect data over time using a pedometer and GPS
tracking. This method is expected to be used in future large-scale
studies measuring adolescents’ PA during the pandemic. In fact,
several studies have assessed PA in adults using smartphone app
data during the pandemic.**! However, issues concerning mea-
surement accuracy and user bias remain.*’

Changes in PA throughout the pandemic

Most studies reported a significant decrease in PA and changes in
health-related behaviors during the pandemic, such as increased
screen time, sedentary behaviors, and sleep duration. It should be
noted that a decline in sleep quality was reported despite the in-
crease in sleep duration.?” In addition to a decrease in PA, these
lifestyle changes may critically impact one's physical and mental
health. As Lopez-Bueno warned in his narrative review, decreased
PA, increased sedentary time, and screen exposure among children
were confirmed.*? This review presents data on short-term changes
in the first half of 2020, but lifestyle changes over an extended period
would have more serious effects on children's health. The World
Health Organization and Centers for Disease Control and Prevention
are encouraging to engage in PA for maintaining physical and mental
health together with taking infection prevention measures.*>**
Furthermore, there is evidence that regular PA can improve one's
immune function and reduce the risk of viral infections.*>**® Given
that lifestyle habits in childhood are to some extent still relevant in
adulthood,®® proactive strategies are needed for “improving hu-
mankind's resiliency during future pandemics.”*/(P109)

Overall, children's PA decreased during the pandemic, but two
studies found that PA increased. A study of Swedish preschoolers
showed an increase in exercise and outdoor playtime.'® A German

Table 3
Overview of the changes in PA and health-related behaviors.
Increased No changes Decreased
Physical activity 19 22 _ 253314 15 31 16 17 30 34 20 23 32 24
Screen tlme 253116 17 3419 20 22 32 _
Sleep duration 253117 202132 16 _
Sedentary time 3132 - -
Table 4
Overview of the associations found with PA.
Positive None Negative
During Changes During Changes During Changes
Gender (ref' glrlS) 2615301923 _ 29 251728 _ 3323
Age _ _ 21 17 2629 2526 28 30 22
BL-PAL, BL fitness ? 33,1823 24 3 - - - -
Home
detached house - 2528 — - — -
garden, garage - 17 - - — -

large spaces 2517

dog ownership

number of families

family income

Urbanization, dwelling density
Parent

education level

non-native, immigration
support, encouragement
stress, anxiety

Conflict

28
28

2526

BL = baseline; PA = Physical Activity; PAL = PA level.
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study also showed an increase in overall PA due to an increase in
habitual activities, despite a decrease in sports activity.’> Addi-
tionally, some studies described the features of children who
increased or adjusted their PA. For instance, increases in PA at
home, the neighborhood, and household activities were re-
ported.?>?”“8 One study also introduced the use of online exercise
resources among adolescents.?® The study that conducted a quali-
tative analysis of the factors affecting PA reported that school clo-
sures were seen as a promoting factor as they created more time for
PA.'® In addition to the current review, a study of college health
science students also reported an increase in the students' PA levels
during lockdown periods, which modified their habitual behav-
iors.* A study of German adults also reported that subjects who
maintained or increased their PA exercised at home and through
outdoor endurance activities.’® These findings suggest that social
restrictions do not necessarily obstruct PA but can maintain or in-
crease PA by adjusting the location and form of exercise (i.e., in the
neighborhood or at home) when the restrictions are mitigated.

Age and gender differences

During the pandemic, the PA of boys and older children or ado-
lescents was more likely to decrease. With increasing age, adoles-
cents are known to become less physically active than children.”'

The pandemic caused adolescents to be more inactive. This may
be related to the fact that toddlers and preschool children are more
likely to engage in play in small spaces at home or in their neigh-
borhoods.?> This may also be because boys and adolescents are more
likely to participate in organized team sports, most of which were
canceled due to the pandemic.>> However, the decrease in PA among
girls may not be statistically significant because girls generally have
lower levels of PA.?® In fact, five out of six studies reported that girls
were less physically active than boys during the pandemic. In other
words, the results may not be optimistic for girls.

Home and community environment

Previous studies on the effects of such residential environments
on children's PA have produced limited research and inconsistent
results®>># since such residential environments may be related to
diverse factors, such as climate, income, or racial and other soci-
ometric factors. However, predictably, during periods in which
stay-at-home orders were issued, PA was less likely to decrease in
children who lived in detached houses, houses with a yard, garage,
or larger spaces, and in rural areas; relatedly, the pandemic may
have restricted PA for urban or apartment dwellers, especially in
densely populated areas where space is limited and there was a
large number of infected cases. The closure of sports facilities may
have also had a greater impact on those in urban areas.”* However,
children living in rural areas are generally less physically active
than those living in urban areas.>>° Therefore, it is possible that a
statistically significant decrease did not appear in the PA of children
in rural areas because their PA before the pandemic was lower than
that of children living in urban areas.

Parental factors

It has been consistently argued that parental support, encour-
agement, and engagement in PA are important facilitators of chil-
dren's PA.>>°7°8 However, immigrant children in the U.S. have been
reported to have lower PA levels than native-born children.>>®° The
current review indicates that parental stress and anxiety, non-native
parents, and family conflicts are negatively related to children's PA,
while parents' supportive encouragement is expected to help chil-
dren maintain their PA during the pandemic. This means that the
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shortage of supportive environments for PA could create a larger gap
among children during the pandemic. However, the results on
parental education were not consistent. These findings validated
Lopez-Bueno's warning about the potential health risks for children
from socio-economically disadvantaged families.*? Although studies
have reported that parents with higher education levels tend to
encourage their children to lead healthier lifestyles and engage in
higher levels of PA>>°! previous literature reviews have shown a
negative association between higher maternal, rather than parental,
education level and children's PA,°? typically in countries with lower
economic status.>>%4 The studies in this review do not provide a clear
argument for the influence of parental educational background.
However, families with highly educated mothers tend to have both
parents working, and the absence of a caregiver during school clo-
sures may lead to a decline in PA.?

Limitations

This review has several limitations. First, there may be a study
bias. Since the review examines studies published in 2020, the
survey period is limited to the first half of 2020. Longer-term effects
may need to be investigated. The regions reviewed are also biased
toward Europe and the Americas. Second, the status and degree of
intensity and duration of COVID-19 restrictions differ between
countries and regions. Finally, the quality of the studies was not
evaluated. Because the survey contexts and methods used varied
considerably, quality assessment and meta-analysis are left as is-
sues for future investigation.

Conclusions

This scoping review suggests that the COVID-19 pandemic has
caused a decline in PA among children. The decrease was greater in
boys, older children or adolescents, and those who live in apartments
or houses with limited space, high population density, or urban
areas. However, the studies suggest that PA could be maintained or
increased by ensuring parental support and engagement, making
effective use of available time, and arranging locations and forms of
PA. Moreover, children and adolescents with higher levels of PA
tended to cope better with barriers to PA. Since the effects of COVID-
19 are predicted to be prolonged, public support for children and
families should consider these findings to prevent the negative ef-
fects of physical inactivity among children. One pessimistic scenario
is that worldwide PA levels will continue to decline and could be
worse than before the pandemic.*” We need to take the disease as an
opportunity to reaffirm the awareness of the importance of daily PA
among children and adolescents as well as people of all genera-
tions.**” Moreover, given that globalized modern society cannot
prevent the transmission of infectious diseases that might appear in
the future, it is necessary to accumulate knowledge and prepare for
rapid countermeasures to keep children active and healthy.
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Appendix

Table A

Summary of the characteristics and main findings of each study
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Author, year, Survey period Sample Data collection Main findings
H a
country size, age PA measurement Comparison
Aguilar-Farias Mar—Apr 2020 age 1-5, PAT (min/day), Recall PAT significantly decreased (3.6—2.8 h/day); ST and SD increased.
(2020),% n=3157 (online) Older preschoolers had greater reductions in PA and SD but more increases in
Chile ST than toddlers (age 1).
Children with space to play at home and living in rural areas had lower
reductions in PA.
Children whose caregivers had higher education levels and living in
apartments had greater reductions in PA.
Delisle Nystrom Mar—May 2019 (BL),  preschool Tri-axial BL-FU PAT (+53 min/day), time spent outside on weekdays (+124 min/day) and
(2020)," May—Jun 2020 (FU)  (age accelerometer weekends (+68 min/day), and ST (+30 min/day) significantly increased
Sweden 4.0 + 0.5), (ActiGraph wGT3x-BT) during the pandemic.
n=382 (BL survey), Children meeting WHO PA, ST, and SD guidelines were 90.3%, 37.8%, and
PAT (min/day), 62.5%, respectively.
(online)
Dunton (2020),%° Apr—May 2020 age 5—13, PAT (min/day), Perceived Parents perceived children's PA had decreased and SB had increased.
USA n=211 Perceived changes in changes Older children (age 9—13) perceived greater reductions in PA and increases in
frequency of PA (5- SB.
point), PA at home, in the garage, or on neighborhood streets increased during the
(online) pandemic.
About a third of children used remote/streaming activity classes and lessons.
Elnaggar N/A (before and during age 14—18, BL fitness test, BL-FU PAL among the total sample and boys reduced significantly during the
(2020),* social distancing n=63 PAQ-A (online) pandemic (3.05—2.77, PAQ-A).
Saudi Arabia restrictions) PAL for boys was significantly higher than girls at BL; no gender difference at
FU.
PAL during the pandemic was determined by BL fitness for girls.
Francisco Mar—Apr 2020 age 3—18, PAT (min/day, 6- Recall PAT significantly declined; psychological and behavioral symptoms, ST, and
(2020),'4 n=1480 point), SD increased.
Italy, Spain, and (online) Before quarantine, most children practiced 30—60 min/day of PA (33.1%);
Portugal during quarantine, most children practiced <30min/day of PA (53.0%).
Gilic (2020),"®  Jan 2020 (BL), age 15—18, PAQ-A (online) BL-FU A significant decline in PAL was recorded between BL and FU (2.98—2.31,
Croatia, Bosnia ~ Apr 2020 (FU) n = 688 PAQ-A).
and Approximately 50% of adolescents had sufficient PA (<2.73) at BL; at FU, 24%
Herzegovina had sufficient PA.
Paternal education positively associated with PAL before and during the
pandemic; conflicts with parents/family had negative effect.
Jia (2020),*! Apr—May 2020 age [PAQ-long form Recall PAL decreased significantly during lockdown; SB, SD, and ST increased.
China 19.8 + 2.3, (online) BMI significantly increased (from 21.8 to 22.1) after lockdown.
n = 10082
Lopez-Bueno Mar—May 2020 age 3—16, PAT (min/week) Recall Children's PAT decreased significantly (—102.4 min/week), and ST increased
(2020),'° n=2860 (online) (+2.9 h/day) during confinement.
Spain
McCormack Apr—May 2020 age 5—17, Perceived changes in Perceived Children achieved >60 min of MVPA on 3.48 + 2.41 days/week (18.3% with no
(2020),%7 n=345 frequency of PA(5-  changes MVPA days).
Canada point) PA, PA at home increased (48.8%) or remained unchanged (32.9%) during the
Days of >60min pandemic, while PA outdoors either increased (38.7%) or decreased (39%).
MVPA/week, (online) Higher anxiety parents reported more decreases in their child's PA and
increases in ST.
Medrano Sep—Dec 2019 (BL), age 8—16, PAL, PAT (min/day) BL-FU Total PA decreased significantly (—91 min/day), whereas ST and SD increased.
(2020)," Mar—Apr 2020 (FU) n =291 (YAP), PA decreases were higher in children with mothers of non-Spanish origin or
Spain (online) non-university studies than their counterparts.
Children with outside space at home or big spaces (garage, attic, or gym) had
fewer decreases in PA.
Mitra (2020),®  Apr 2020 age 5—17, Perceived changes in Perceived Majority reported a decrease in outdoor activities (64%) and increases in
Canada n = 1472 frequency of PA (5-  changes indoor play (53%) and ST (79%).
point), Youth (age 12—17) experienced a larger decline in PA than children (age 5
(online) —11).
Living in a house (not an apartment), a low dwelling density, and further from
major roads, and higher income and multi-child households were associated
with increases in outdoor activities.
Moore (2020),° Apr 2020 age 5—17, Perceived changes in Perceived Significant declines in PA and outside time and increases in SB, ST, and SD
Canada n = 1472 frequency of PA (5-  changes during the pandemic were found.
point), Younger parents were associated with less decline in child PA.

Days of >60 m MVPA/
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Youths (age 12—17) experienced greater declines in PA than children (age 5
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Table A (continued )
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Author, year, Survey period Sample Data collection Main findings
H a
country size, age PA measurement Comparison
week —11).
(online) Parental encouragement and support, engagement in PA, and dog ownership
were positively associated with PAL.
Munasinghe Nov 2019 (BL), age 13—19, Smartphone sensors  BL—FU Significant decrease in days with >60 min PA/day (OR = .53, CI = .34—.83),
(2020),4 Apr 2020 (FU) n =582 (Ethica app), (sequential) and steps/day, sensor-based activity time were estimated.
Australia PACE+ (days of Physical distancing was associated with lower levels of happiness, increases
>60 min PA/week), in ST and social media and internet use, and decreases in fast food
(online) consumption.
Ng (2020),'® Apr 2020 age 12—18, PACE+ (days of Perceived Adolescents displayed less PA (50%), no change (30%), or more PA (20%)
Ireland n=1214 >60 min PA/week), changes during lockdown.
Perceived changes in Adolescents with prior strong PA habits were over two times more likely to
frequency of PA (3- report more PA during lockdown than those with weak PA habits.
point), The biggest barrier to PA was club training cancellations; adolescents who
PA barriers and increased their PA stated that the school closure provided them more time for
facilitators (open- PA.
ended),
(online)
Orgilés (2020),° N/A (before Jun 2020, age 3—18, PAT (min/day), Recall Children has significantly less PA, more ST, and longer SD during quarantine.
Italy and Spain  submitted) n= 1143 (online) Only 14.8% of youth undertook >60 min/day of PA, compared to before the
quarantine (54.1%).
Higher level of parental stress was related to more ST and less PAT and SD.
Ruiz-Roso Apr—May 2020 age 10—19, IPAQ-long form, Recall The proportion of adolescents considered inactive was 73.0% before social
(2020),% n=726 (online) isolation and 79.5% during.
Italy, Spain, Adolescents in Latin America and those whose mothers have high levels of
Brazil, Chile, education were less active during lockdown.
and Colombia
S4 (2020),%° Mar 2020 age 0—12, Perceived changes in Perceived Most parents reported reductions in PA among their children (much less:
Brazil n =816 frequency of PA (5- changes 46.1%; less: 37.0%) and increases in ST and family activities during isolation.
point),
PAT (h/day),
(online)
Schmidt Aug 2018—Mar 2020  age 4—17, MoMo-PAQ (28 items BL-FU Days with >60 min of PA significantly increased (+0.44 day/week).
(2020),% (BL), n=1711 for PAL), Total PA increased, associated with increased habitual activities, but
Germany Apr—May 2020 (FU) (online) participation in sport activities declined.
Adolescents (age 14—17) saw a lower increase in PA and a greater increase in
ST than younger children.
Sekulic (2020),>> Sep—Oct 2019 (fitness age 15—18, BL fitness test, BL-FU PAL significantly decreased in total sample (2.99—2.67, PAQ-A) and boys
Croatia test), n =388 PAQ-A, (online) (3.10—2.79); no differences were found in girls (2.71—2.59).
Feb 2020 (PAL-BL), Youth with higher BL fitness were positively correlated with higher PAL
Apr 2020 (PAL-FU) during social distancing.
Yang (2020),>*>  Jan—Feb 2020 age IPAQ-long form, Recall Frequency of PA significantly decreased, while SB, SD, and ST increased.
China 19.8 + 2.3, (online) BMI significantly increased during lockdown in the overall youth sample
n = 10082 (21.8—-22.6).
Overweight/obese children have significantly increased (21.3%—25.1%).
Zenic (2020),°*  Sep—Oct. 2019 (fitness age BL fitness test, BL-FU PAL decreased significantly in the total sample (2.97—2.63, PAQ-A).
Croatia test) 16.5 + 2.1, PAQ-A, (online) Adolescents in urban areas had a greater decrease in PAL (3.11—-2.68, PAQ-A)
Mar 2020 (PAL-BL), n =823 than those in rural areas.

Apr 2020 (PAL-FU)

The BL fitness of urban adolescents predicted their PAL during the pandemic;
no evidence for the same was found among rural adolescents.

a The age of samples is given as the age of the children; in some studies, however, parents were asked to evaluate the PA levels for younger children.

BL = baseline; BMI = body mass index; CI = confidence interval; FU = follow-up; IPAQ = International Physical Activity Questionnaire; MoMo-PAQ = MoMo physical activity
questionnaire; MVPA = moderate-to-vigorous physical activity.
OR = odds ratio; PACE+ = PACE + Adolescent Physical Activity Measure; PAL = PA level; PAQ-A = Physical Activity Questionnaire for Adolescents; PAT = PA time;
SB = sedentary behavior; SD = sleep duration; ST = screen time; YAP = Youth Activity Profile questionnaire.
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