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ABSTRACT

Background:Lockdown during the COVID-
19 pandemic can affect the behavior of daily
habits among children and adolescents. This
study aims to determine the effect of the
COVID-19 pandemic lockdown on the physical
activity and sleeping habits of children and
adolescents.

Subjects and Method:This study is a syste-
matic review by searching for articles using the
online database PubMed and BASE. The depen-
dent variable is the COVID-19 lockdown. The
independent variables are physical activity and
sleep habits.

Results:: A total of 8 articles were included in
the qualitative analysis. 6 articles explained
that the lockdown during the COVID-19 virus
pandemic reduced the frequency of physical
activity in children and adolescents. 6 articles
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explained that the lockdown during the COVID-
19 pandemic caused disturbances in sleep qua-
lity and an imbalance of sleep time in children
and adolescents.

Conclusion:The lockdown policy or activity
restriction during the COVID-19 pandemic
significantly reduces physical activity and
causes sleep quality disturbances and imba-
lance sleep time in children and adolescents.
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BACKGROUND

The COVID-19 virus pandemic first started in
China in December 2019. Then, on March 11,
2020, WHO declared COVID-19 a global
pandemic (World Health Organization.,
2020). Since then, governments in several
countries have started implementing various
policies to tackle the spread of virus trans-
mission, one of these policies is the impleme-
ntation of Lockdown (Xiang et al., 2020). In
Indonesia, the change in online or indepen-
dent learning systems due to the direct
discontinuation of the teaching and learning
system has resulted in school-age children
and adolescents having to stay and carry out
their daily activities at home. This may have
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an impact on children's lifestyles which can
change their daily habitual behavior (Guan et
al., 2020). The closure of schools resulted in a
reduction in school children's activity so that
it was possible not to meet the standard time
for physical activity recommended by the
WHO, namely 60 minutes (Wang et al.,
2020). Studies conducted in Italy explain that
quarantine or lockdown reduces the amount
of physical activity in all age groups, espe-
cially in men (Maugeri et al., 2020). This may
be due to the prohibition of daily activities
that are usually carried out, such as walking
to school, doing sports activities in the field
or sports clubs, and other outdoor activities
(Pombo et al., 2020). Lockdowns may also
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have a significant impact on lifestyle changes
that can affect a child's physical and mental
health. Research by Sprang and Silman shows
that the prevalence of post-traumatic stress
disorder (PTSD) is four times more common
in children who experience quarantine than
those who are not (Sprang et al., 2013). The
relationship between sleep disorders and
emotional problems such as disorder,
depression, stress, and anxiety has long been
established, even in children (Baum et al.,
2014). Therefore, this study's objectives are 1)
to explain the relationship between COVID-
19 lockdown and physical activity in children
and adolescents and 2) to explain the rela-
tionship between COVID-19 lockdown and
sleep habits in children and adolescents.

SUBJECTS AND METHOD

1. Study Design

The design of this study is a systematic
review.

2. Inclusion Criteria

Search for articles using the online database
PubMed and BASE. The articles used in this
review are articles published from 2019 to
December 2020. In the process of searching
for articles, researchers used the keywords
"COVID-19", '"children", "sleep"”, "physical
activities”, and "confinement". This study's
inclusion criteria were: 1) an article that
explained the relationship or influence betwe-
en lockdown and slept habits or physical
activity; 2) an original research paper. The
exclusion criteria of this study were: 1) arti-
cles that use languages other than English
and Indonesian; 2) review papers; 3) data is
incomplete or unavailable.

3. Study Variables

The dependent variable of this study is the
lockdown during the COVID-19 virus pande-
mic. The independent variables of this study
were physical activity and sleep habits.

4. OperationalDefinition of Variables
Lockdown during the pandemic of the COV-
ID-19 virus is defined as self-quarantine at
home or restrictions on the neighborhood's
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mobilization. Physical activity is defined as
the time to do physical activities such as spo-
rts and other physical activities. A child's
sleep habits are defined as the amount of
sleep time and sleep disturbances (sleep
anxiety, night wakings, parasomnias, daytime
sleepiness, and others) experienced by
children and adolescents.

5. Study Instruments

Search for articles using an online database.
The process of searching and filtering articles
uses the Prisma diagram (Figure 1). Articles
included in this study must meet the inclu-
sion criteria and have been reviewed using
a critical appraisal in accordance with the
research design of each article.

RESULTS

1. Sample Characteristics

A total of 8 articles have been submitted to

the qualitative synthesis. 6 articles related to

the relationship between the COVID-19 lock-
down and physical activity in children and
adolescents. 6 articles related to the relation-
ship between the COVID-19 lockdown and
sleeping habits in children and adolescents.

Several articles cover physical activity and

sleep habits at the same time. The charac-

teristics of each article have been described in

table 2 and table 3.

2. The Effect of the COVID-19 Lock-
down on the Physical Activities of
Children and Adolescents

The lockdown policy during the COVID-19

virus pandemic had an impact on children

and adolescents, one of the impacts was a

decrease in the frequency of physical activity.

Pombo et al. (2020) explained that there was

a reduction in physical activity in children

and adolescents during the COVID-19 pande-

mic lockdown, reduced activity was also
influenced by several other factors such as
age, having an outdoor area at home, the
number of children at home, and parents
working from home. According to Medrano et
al. (2020) there was a decrease in physical
activity for 91 minutes per day and an incre-
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ase in screen time (television and gadgets) by
1.8 hours per day. The study by Lopez-Bueno
et al. (2020) also emphasized that there was a
reduction in the level of physical activity and
an increase in screen time and sleep time
during the COVID-19 pandemic lockdown
period. Prior to the quarantine or lockdown
period, children and adolescents had an ave-
rage of 30-60 minutes of physical activity per
day, but after the quarantine and lockdown
period, that number decreased to an average
of fewer than 30 minutes per day (Francisco

et al., 2020). The study by Arufe-Giraldez et
al. (2020) concluded that during the pande-
mic, the children less than 5 years of age who
were the subjects of the study did not meet
the standard time of physical activity (180
minutes per day) recommended by WHO.
Bonavolonta et al. (2020) explain that child-
ren and adolescents who get online support
and guidance from teachers or tutors each
have better physical activity times than those
who do not.
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Figure 1. Prisma Diagram

3. The effect of COVID-19 Lockdown on
Sleep Habits in Children and
Adolescents

The study by Medrano et al. (2020) explains

that sleep time in children during the lock-

down period increases by 0.8 to 1.1 hours/day
and on weekends increases by 0.7 to 1.6 hours
per day. The study of Lopez-Bueno et al.

(2020) shows an increase in sleep time duri-

ng periods of strict quarantine compared to
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relaxed and pre-quarantine. Studies in Italy,
Portugal, and Spain show that there is a
significant increase in sleep time in children
during the quarantine or lockdown of the
COVID-19 pandemic (Francisco et al., 2020).
The study by Arufe-Giraldez et al. (2020)
shows that children under 4 years of age who
are undergoing quarantine during the
COVID-19 pandemic lockdown have met the
standard sleep time recommended by WHO
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(10-12 hours/day). Sleep time for children
and adolescents during quarantine is delayed
by 57 minutes on weekdays and 30 minutes
on weekends while waking times are 1 hour
52 minutes longer on weekdays and 1 hour on
weekends (Liu et al.,, 2020) . The study by
Cellini et al. (2020) shows that children wake
up 1 hour 50 minutes longer during the qua-
rantine period than when they do not, the
quarantine policy during the lockdown period
also has a significant effect on the quality of
children's sleep. Cellini et al. (2020) also
explained that sleep quality and sleep time
affect children's emotional state, although in
the aspect of sleep time, the relationship is
not statistically significant.

DISCUSSION

The review results show that there is a rela-
tionship between the lockdown policy during
the COVID-19 virus pandemic and the
physical activity and sleeping habits of child-
ren and adolescents.

Physical Activity of Children and
Adolescents during the Pandemic

The decline in children's physical activity is
one of the negative impacts of the quarantine
or lockdown policy. The association between
social isolation and low physical activity
levels has been reported since several decades
ago (Andersen et al., 1980). Xiang et al.
(2020) reported a decrease in physical activi-
ty time of 435 minutes per week during the
quarantine period. Pietrobelli et al. (2020)
explained that in a sample of 41 obese child-
ren in Italy who underwent quarantine for 3
weeks, decreased sports activity (2.30 to 4.60
hours/week) and increased screen time (4.45-
2.40 hours per day). The decrease in physical
activity in children and adolescents during
the quarantine period of the COVID-19 pan-
demic may be related to school closures, in
which there is no longer any activity going to
and from school by walking or cycling (Aires
et al.,, 2011; Aparicio-Ugarriza et al. al.,
2020). During the quarantine period, child-
ren and adolescents experience a change in
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habits. There is an increase in screen time
(tablets, television, mobile phone, or compu-
ter) from less than 1 hour before quarantine
to more than 3 hours during quarantine
(Francisco et al. , 2020).

Sleep Habits of Children and Adoles-
cents during the Pandemic

Children and adolescents who are undergoing
quarantine experience an increase in sleep
time, delay in sleep, and delay in waking
hours, and some also experience decreased
quality of sleep such as waking up in the
middle of the night, insomnia, breathing
problems during sleep, and sleep disturban-
ces other. According to Paruthi et al. (2016)
children and adolescents who experienced
quarantine experienced an increase in sleep
time of 9.51 hours per night (0.40 hours
longer than before quarantine), which is
longer than the WHO standard and the Ame-
rican Academy of Sleep Medicine guide-
lines. However, this increase in sleep time can
also result in delays in sleep time and delays
in waking hours so that it can result in irre-
gular sleep patterns of children and adole-
scents (Paavonen et al., 2009). Sleep activity
is related to physical and psychological hea-
Ith, especially in young individuals (Becker et
al., 2020; Carskadon et al., 2020; Gregory;
O'Connor., 2002). One of them is the rela-
tionship between sleep duration and behavior
and mood problems that affect children's abi-
lity to control emotions (Carskadon et al.,
2020). The long quarantine period due to the
pandemic causes children to delay sleep and
wake times, plus an extension of time to do
activities such as studying, playing games,
and playing social media in bed (Guan et al.,
2020). This also affects children's mental
health, which can cause psychological disor-
ders, such as depression and anxiety disor-
ders (Widiyanto et al., 2020). Children who
have irregular sleep times are more prone to
distress and hyperactivity, less frustration
tolerance and less focus (Jiao et al., 2020).
The risk that causes sleep delay can be caused
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by irregular biological clocks in pre-adoles-
cents children (Carskadon et al., 2020).

This study concludes that the lockdown
policy or activity restriction during the CO-
VID-19 pandemic significantly reduces phy-
sical activity and causes sleep quality distur-
bances and sleep imbalance in children and
adolescents. Parents' attention to children by
taking time to do activities together such as
gardening and cooking can be an alternative
to contribute to the lack of physical activity in
children and adolescents. Assistance by pare-
nts and efforts to organize children's activities
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so that they become regular and accustomed
to being one of the solution options to overco-
me this problem. Collaboration with each
child's teacher, mentor or tutor may be need-
ed in an effort to synchronize children's acti-
vities or activities during the quarantine pe-
riod at home so that the child has a regular
pattern of habits and can have an impact on
physical and mental health. This study has
not yet discussed the effect of physical activity
on children's sleeping habits. This research is
also limited to only 2 basic human needs.
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Table 2.Characteristics of Articles on the relationship between COVID-19 Lockdown and Physical Activity in Children who are
included in the Qualitative Synthesis

Author Title Country Study Population Intervention Comparison Outcome
(Year) Design
Pombo et al. Correlates of Portugal Cross- Children During Before Time allocated for PA
(2020) children's physical sectional aged 13 years confinement confinement during this period is
activity during the reduced compared with
COVID-19 what is usually reported on
confinement in normal days
Portugal.
Arufe- Sleep, physical Spain Descriptive, Children, Confinement Standar Physical activity levels were
Giraldezet  activity and screens comparativ  aged 0-4 recommended detected to be lower than
al. (2020) in 0-4 years Spanish e, years by the WHO recommended, with an
children during the correlationa average of 31.81 minutes
COVID-19 pandemic: 1 and cross- versus the recommended
Were the WHO sectional 180 minutes.
recommendations
met?
Medrano et  Changes in lifestyle Spain A Primary During Before Physical activity worsened.
al. (2020) behaviours during the longitudinal school confinement confinement
COVID-19 confine- (8-11years)
ment in Spanish and
children: A longitu- secondary
dinal analysis from school
the MUGI project. (12-16 years).
Lopez- Health-Related Spain Cross- Children and During Before Significant differences were
Bueno etal. Behaviors Among sectional adolescents confinement confinement found for a reduction of
(2020) School-Aged Children aged between weekly minutes of physical
and Adolescents 3 and 16 activity during the confine-
During the Spanish years ment.
Covid-19
Confinement.
Francisco et Psychological Italy, Cross- Children and During Before Before quarantine, most
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al. (2020)

Bonavolonta
et al. (2020)

symptoms and
behavioral changes in
children and
adolescents during
the early phase of
COVID-19 quarantine
in three European
countries

Physical activities and
enjoyment during the
lockdown: Effect of
home-based super-
vised training among
children and
adolescents

Spain, and
Portugal

Italy

sectional

Cross-
sectional

adolescents
between 3
and 18 years
old

Children and
adolescents
(aged 6-11
and aged 12-
15)

confinement

Received
online support
and guidance
from their
regular
instructors of

Tennis Schools

during
confinement

confinement

Did not received

online support
and guidance
from their

regular instruc-

tors of Tennis

Schools during

confinement.

children practiced 30 to 60
min of physical activity
daily (33.1%). However, in
quarantine, most children
experienced <30 min of
physical activity (53%).

Subjects appreciated the
home physical activities
with higher values from
those who received online
support and guidance from
their regular instructors of
Tennis Schools than who
did not

Table. 3 Characteristics Articles on the relationship between COVID-19 Lockdown and Sleep Habits in Children who are included
in Qualitative Synthesis

Author Title Country Study Population Intervention Comparison Outcome
(Year) Design
Francisco et Psychological symp- Italy, Cross- Children and During Before Increase in the amount of
al. (2020) toms and behavioral Spain, and sectional adolescents confinement confinement sleep on weekdays.
changes in children Portugal between 3
and adolescents and 18 years
during the early phase old
of COVID-19 quaran-
tine in three European
countries
Medrano et  Changes in lifestyle Spain A Children in During Before Increased sleeping time
al. (2020) behaviours during the longitudinal primary confinement confinement within both week and
COVID-19 Study school weekend days.
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confinement in
Spanish children: A

(8-11years),
and

longitudinal analysis secondary

from the MUGI school

project (12-16 years)
Cellini et al.  Sleep quality, timing, Italia Cohort children aged During Before Delay in sleep timing, Later
(2020) and psychological 6-10 years confinement confinement bedtime and wake time, and

difficulties in Italian old a mild worsening in sleep

school-age children quality

and their mothers

during COVID-19

lockdown.
Arufe- Sleep, physical acti- Spain Cross- Spanish During Before Sleep hours in children
Giraldez et  vity and screens in o- sectional children aged confinement confinement during confinement were
al. (2020) 4 years Spanish child- 0-4 years lower than those

ren during the Covid- recommended by the WHO

19 pandemic: Were

the WHO recom-

mendations met?
Lopez- Health-related Spain Cross- Children and During Before Increased sleep time.
Bueno et al. behaviors among sectional adolescents confinement confinement
(2020) school-aged children aged between

and adolescents 3and 16

during the Spanish years

Covid-19 confinement
Liu et al. Sleep of preschoolers  China Cross- Preschoolers  During Before Changes in sleep patterns
(2020) during the corona- sectional aged 4-6 confinement confinement characterized by later

virus disease 2019 years bedtimes and wake times,

(COVID-19) outbreak

and longer nocturnal and
shorter nap sleep durations.
They also experienced fewer
sleep disturbances.
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