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ABSTRACT

Sedentary behavior changes during the pandemic caused a crucial reduction in the need for physical education
and the time involved in physical activity so all parents and teachers at school experienced this challenge. The
purpose of this study was to investigate the 24-hours movement guidelines, sleep quality, and screen time during
and after the pandemic. This study used a cross-se@onal method with an observational approach. The total
subjects in this study were 1070 elementary schoolfffudents with an average age of 10.69 + 0.83 years, body
weight 37.32 + 10.57 kg, and height 139.66 £ 9.78 cm. The results showed that after the pandemic, children's
playing habits outdoors and sleep duration increased sharply as the time in front of the screen decreased,
although they tended to be the same as during the pandemic. Thus, it is hoped that these findings can serve as a
reference for parents and teachers in schools to adopt a healthy lifestyle by prioritizing physical activity
compared to using screens. so that habits during a pandemic can be overcome and students can improve their
fitness levels. This investigation is limited to Jambi and its surrounding areas. Additional research can
investigate the rise in the number of elementary school and respondents, as well as expand e scope to include
the province, island, and country of Indonesia. This study findings may assist in restoring the physical activity
behaviors of elementary school-aged children whose well-being is presently being compromised by excessive
screen time, so that habits during a pandemic can be overcome and students can improve their fitness levels.
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INTRODUCTION

The activity pattern of elementary school-age children still depends on the habits carried out at their
respective homes. This is because physical education subject activities in schools are still limited in time,
which is once a week. To help promote health for elementary school-age children, recommendations for 24-
hours movement are considered to be appropriate for children's needs and make it easier for teachers to
identify and control children’s activities (Carson et al., 2017; Lee et al., 2018; Tremblay et al., 2011).
Motion recommendations consisting of fulfilling the aspects of sweat, step. sleep, and screen (Tremblay et
al., 2016, 2017) felt able to encourage health promotion through physical activity in elementary school-aged
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children (Guan et al., 2020). Children should practice healthy sleep quality (habits and practices conducive
to achieving restful sleep), limit sedentary behavior (especially screen time), and participate in a variety of
physical activities in a variety of environments (Tremblay et al., 2016).

Elementary school-aged children are expected to be able to move actively and energetically by involving
aerobic activity for at least 60 minutes per dj (sweating), followed by a variety of structured and
unstructured physical activities (steps) (Howie et al., 2020; Knell et al., 2019), and the optimal sleep
duration is 9-11 hours every night for ages 5-13 years. No more than 2 hours of recreational use of screen
time (Arufe-GirAldez et al., 2020; Xu et al., 2016). Then, limit sitting time that is too long in children’s
(Cliff et al., 2017). All of these things need to be fulfilled every day so that the fulfillment of the child's
quality of life can ultimately be achieved. If it has not been achieved or is not achieved and on the way, there
is no effort to fulfill the recommendations, the risk that is felt most quickly is that the child will experience
an increase in body fat levels, which will lead to obesity as a result of sedentary behavior that lasts all day
(Decraene et al., 2021).

Before the pandemic, children were active and energetic in various motor movements. However, when
the pandemic hit, all the limitations of movement began to appear and the habit of being sedentary increased
sharply (Bhargava & R, 2016). The expectation that is expected when all movement restrictions end is the
emergence of changes in behavior in playing outdoors without restrictions like in the period before the
pandemic hit. However, the reality is the opposite, in fact, the habits in front of the screen during the
pandemic have increased sharply, have not changed at all, and are still being maintained and the impact
continues to get worse (Ghram et al., 2021; Xiang et al., 2020). The Covid-19 pandemic caused a crucial
reduction in the need for physical education and the time involved in physical activity, so challenges were
experienced by all teachers in schools (Pavlovic et al., 2021). The problem does not stop there, this is also
related to taking other studies that show sedentary behavior that occurred before and during the pandemic,
which investigated the behavior of decreased sleep time and increased time in front of the screen (Fauziah et
al., 2022; Nopembri et al., 2023), followed by exploring the relationship between habit in front of the screen
and decreased playing habits (Fauziah et al., 2022). Therefore, in order to prevent prolonged sedentary
habits, it is necessary to initiate a new movement from the teacher in generating the desire to move, sweat,
and socialize more actively than before.

Traditional methods have persistently been used to assess student fitness within schools, encompassing
activities like the 40-metre run, upright jump. push-ups, sit-ups, 600-metre run, and adapted exercise
routines (Arif, 2020; Permana, 2016). However, these assessments have yet to encompass a comprehensive
understanding of how the fulfilment process relates to broader aspects of student well-being, including body
composition, cardiovascular health, musculoskeletal strength, emotional regulation, and overall quality of
life (Alvarez et al., 2021). Thus, there is a compelling need for novel testing methods that can delve deeper
into student habits, providing a robust foundation for analysis and study by both sports practitioners and
school educators.

The integration of the 24-hours movement guidelines has emerged as a recommended approach tailored
to the unique needs of elementary school children, emphasising four key aspects: physical activity, step
count, sleep duration, and screen time (Decraene et al., 2021; Hyunshik et al., 2021; Tapia-Serrano et al.,
2021). This study seeks to investigate and uncover insights derived from data collected from elementary
school-age children, specifically examining their patterns of active and energetic behaviour, sleep quality,
and screen time duration. Through this study, we the reseachers aim to elucidate the pivotal roles of both
educators and parents in providing daily support to align with the recommended guidelines. Ultimately, the
anticipated long-term impact rests upon the potential transformation of the Sport Development Index in
Indonesia, particularly in the geographical region where this study is conducted. The early establishment of
these habits is anticipated to streamline future implementation efforts, fostering a more health-conscious and
active generation.
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METHOD

This study used a cross-sectional method with an observational study approach. This methodwas used to
collect data at a certain time with the aim of comparing healthy lifestyle behaviors among children during
the pandemic and after the Covid-19 pandemic. Initial data was collected during the Covid-19 pandemic
starting from January-March 2022, and the second data was collected in October-December 2022. Subjects
who took part in this study were based on inclusion criteria, namely, participants who had no history of
cardiovascular disease, were healthy and were aged 9-11 years. Participant data was taken from 20
clementary school@in the city of Jambi with a total number of participants of 1070 male and female
elementary school students with an average age of 10.69 + 0.83 years, body weight 37.32 + 10.57 kg, and
height 139.66 + 9.78 cm. The data collected from this study included anthropometry (age, weight, and
height), physical activity, screen time, and sleep duration. Anthropometric data were collected directly,
while other parameters such as physical activity, screen time, and sleep duration used the 24-hours
movement guidelines questionnaireby filling out the questionnaire directly delivered and accompanied by
each class teacher.
Measurement and Research Procedures
Anthropometry

Data collection on the age of the children was carried out using a questionnaire which was filled out
independently by the subject and accompanied by the class teacher, $hile height was measured using the
GEA HT721 Digital Stature Meter, and body weight s measured using a SECA 762 brand scale. The
procedure for collecting data This was done by having the subject stand upright on the unit by placing his
feet on the surface of the scale without any shoes.

24-Hours Mo@@ment Guidelines

Children's physical activity data was measured using the Physical Activity Questionnaire For §lder
Children (PAQ-C) questionnaire (Marasso et al.,2021). The instrument consisted of nine items related to the
type and frequency of participation in physical activity over the last 7 days. Participants self-reported the
frequency of participation from a list of activities or moments such as physical education, school breaks,
lunch hours, after school, evenings, and weekends. Each answer was scored on a 5-point scale ranging from
1 to 5. To calculate a physical activity index score, the average value of all responses (higher scores indicate
higB$r levels of physical activity) was calculated. Physical activity recommendations were categorized based
on the scores obtained and then classified, values (1) “very low”, values (2) “low” values (3) “moderate”,
values (4) “high”, and values 5 “very high™.

Screen Time

Screen time was obtained by using the Sedentary Leisure Behavior questionnaire forfhildren and
adolescents, which was validated in Spanish adolescents (Arufe-GirAldez et al., 2020). Students self-
reported their daily average time spent engaging in four screen-sitting behaviors (ie: TV, video games,
computers, and cell phones). The average daily screen time spent for each screen behavior was calculated
using a 5:2 ratio (i.e. ((Daily screen time on weekends - 5) + (Daily screen time on weekends - 2)) + 7).
The total daily screen time was measured by adding up the different daily screen time behaviors.

Sleep Duration

All subjects individually reported sleep duration on weekdays and wefkends. Daily sleep duration was
assessed by weighting weekdays and weekend days in a 5:2 ratio (that is, (Daily sleep duration on weekdays
- 5) + (Daily sleep duration on weekends — 2)) + 7). The 24-Hours Movenfant Guidelines for Youth
recommend moderate to vigorous physical activity of 60 minutes/day, < 2 hours/day of screen time, and 8-
10 hours of sleep/day. Participants were classified into two groups for each movement behavior: “meeting
the guideline” and “not meeting the guideline” (Arufe-GirAldez et al., 2020).
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Procedure

The procedures carried out in this study included, in the early stages the researcher contacted the
principal of each school in the city of Jambi to ask for permission to collect data at school, then parents were
given an explafjtion and a written consent letter regarding the purpose and objectives of this research. In the
second stage, all participants took anthropometric measurements (age, height, and weight) which were
carried out directly at school and accompanied by the class teacher, then the physical activity questionnaire,
sleep duration, and screen time were carried out in class guided by homeroom teacher each. Data collection
was carried out twice in the same year and with the same subject.

Data Analysis

The presentation of the research data was shown in the form of an average value and standard deviation.
Anthropometric data such as age, weight, and height are tested using one-way analysis or the one-way
ANOVA test which airff§ to compare the differences between during the pandemic vs post-Covid-19
pandemic. Furthermore, the level of physical activity, sleep duration, and screen time was tested usin§ja
paired T-test to see comparisons between data during the pandemic and after the Covid-19 pandemic. All
statistical analyses used the SPSS version 22 application with a significance level of p <0.05.

RESULTS AND DISCUSSION

The results of this study indicflled that anthropometric data from the two conditions (pandemic vs after-
pandemic) did not not show any significant differences in the age, weight, and height of elementary school
students where students' weight had a higher score during the pandemic compared to post-pandemic, while
height showed an increase post-pandemic, but these two variables did not show any statistical difference
(see Table 1).

Table 1. Subject’s Anthropometric Data during the Pandemic vs. Post-Pandemic Covid-19

Grou
Variable Total (N=1070) Pandemic (n= 535) pml:t-pandemic (n= 535) el
Age (years) 10.69 +0.83 10.68 + 0.84 10.71 £0.82 0.509
Weight (kg) 3732+ 10.57 37.35 + 10.58 37.29 + 1057 0937
Hight (¢m) 139.66 £ 9.78 139.63 £9.82 139.70 £ 9.75 0.902

*significant average difference p <0.05

Table 2. Physical Activity Data, Sleep Duration, Duration of Screen use during the Pandemic vs Post-Pandemic

Grou,
Variable Total N=1070) b o 1=535)  post-pandemic (n= 535) p-value
PA (METs) 283+0.76 270+0.73 296 +0.76 0001*
Sleep duration (h/day) 625+ 140 8.12+145 8.38 +1.34 0.002*
Screen time (h/day) 489+1.74 496 +1.74 482+1.75 0.199

PA = Physical Activity
significant average difference p <0.05

Table 2 shows that the average score of students’ physical activity during the pandemic vs post the
pandemic experienced a significant difference, where the PA score during the pandemic was 2.70 METs,
while the post-pandemic was 2.96 METs. Furthermore, sleep duration also experienced an increase between
the pandemic vs post-pandemic, where the duration of sleep after the pandemic was higher when compared
to during the pandemic whereas for the duration of screen use in these two conditions, it did not show a
statistically significant difference.

The discovery of movement habits, sleep patterns, and duration of screen use in children in the Jambi
area showed that for outdoor playtime, it was known that the average students physical activity score during
the pandemic compared to post-pandemic experienced significant differences, where the physical activity
score during the pandemic was at 2.70 METs, while post-pandemic it was at 2.96 METSs. This is in line with
several previous studies which raised the urgency of the decline that occurred in children's physical activity
habits compared to before and during the pandemic, which was conducted in three major cities on the island
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of Java. This study investigates that the level of physical activity decreased sharply when the pandemic took
place compared to before the pandemic (Fauziah et al., 2022). One of the reasons for this physical education
learning which was changed to an online mode.

Online physical education learning contributes the most to meeting or even exceeding the screen time
recommendations, while tlf§ essence of outdoor play is precisely the most important for implementing the
adequate and appropriate physical act@flity. Promoting safe and responsible outdoor activities, sustaining
physical education learning outcomes during distance learning, and setting up pre-planned daily routines
requires consistency in helping children #intain a healthy active lifestyle during a pandemic situation
(Kovacs et al.,2022; Mocanu et al., 2021). These factors should be prioritized by policymakers, schools, and
parents (Kovacs et al., 2022).

The recommendations regarding the 24-hours moving recommendations declared by one of them by
Canada (Moore et al., 2020; Tremblay et al., 2016), the roots of the theory continue to spread to various
countries in the world, not only multi-country studies in Europe (Kovacs et al., 2022), the mapping of the
24-hours recommendations have reached the continent of Asia, both in Japan (Hyunshik et al., 2021),
Singapore (Chia et al., 2020), Australia (Cliff et al., 2017), and other countries. In Indonesia, studies in three
major cities also concluded that there was a very significant increase in screen time when comparing before
and during the pandemic (Nopembri et al., 2023), either in terms of the type of entertainment or no-show.
When you increase screen time, it also correlates with decreased sleep and plays time (Fauziah et al., 2022).
The urgency of this study arises because there has been no further study regarding screen time in comparing
conditions during and after the pandemic ended. The evidence from this study also concluded that the
variable length of time in front of the screen has a positive trend which tends to describe a pattern of
decreasing screen time, although it is not significant and tends to be the same as conditions during a
pandemic. This completes the researchers’ curiosity about the condition of screen time in children before,
during, and after the pandemic. The results of this study are inversely proportional to previous research,
especially those carried out during a pandemic, a very significant increase in future screen time is common
knowledge (Celis-Morales et al., 2018; Trina et al., 2018; Xu et al., 2016). In direct proportion to the
significant relationship between playing and screen time, the higher the playing time, the lower the screen
time which is also significant, and vice versa (Celis-Morales et al., 2018; Kovacs et al., 2022; Stienwandt et
al., 2022).

Furthermore, sleep duration has also increased between the pandemic vs post-pandemic, where the
duration of sleep time after the pandemic is higher when compared to during the pandemic, whereas the
duration of screen use in these two conditions did not show a statistically significant difference. For children
5-17 years old, 9-11 hours of uninterrupted sleep is highly recommended (Tremblay et al., 2016). In
contrast, sleqfdeprivation increases the risk of cardiometabolic disease in children and adolescents (Alvarez
et al., 2021) and results in anxiety or mood swings, which can be exacerbated by poor mental health during
the Covid-19 pandemic (Jiao et al., 2020). Though sleep is very important for children as the hormones
necessary for growth and development are released during the sleep state (Paruthi et al., 2016). However,
during the pandemic, children were less active, preferring sedentary actiffiities, engaging more in screen-
based recreational activities, and spending more time sleeping than before the Covid-19 pandemic (Wang et
al., 2020). Therefore, this study also helps refine a small part of the anxiety that has arisen regarding the
picture of what conditions will be obtained after this pandemic ends on the variable sleep duration, besides
playing outside the field and in front of the screen habits. Furthermore, there needs to be comprehensive
research involving tens or hundreds of cities and provinces in Indonesia to perfect the review of data
regarding outdoor play time (play or outdoor play), sleep patterns, and screen time.

CONCLUSION

In the period following the pandemic, a notable shift in behaviour was observed among elementary
school students. The habit of playing outdoors experienced a significant increase, coupled with an extended
duration of sleep, while the time spent in front of screens notably decreased. However, it is noteworthy that
screen time tendencies tended to align with those observed during the pandemic. This study findings shed
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4
light gn the immediate impact of the pandemic on children’s activity patterns and screen usage.
Nevertheless, there are important limitations to consider. This investigation was conducted exclusively in
Jambi and its surrounding areas, which limits the generalizability of the results. To build a more
comprehensive understanding, future research should aim to expand the scope of study to include major
cities on Sumatra Island and, ideally, encompass all regions across Indonesia.

Furtherffore, there is an urgent need for broader research efforts to map physical activity patterns, sleep
durations, and screen time habits specifically among elementary school-aged children throughout Indonesia.
Such comprehensive research could provide invaluable insights into the well-being of this demographic. In
conclusion, this study findings hold promise for addressing the challenges posed by excessive screen time
and sedentary behaviour among elementary school students. By prioritising physical activity and outdoor
play, parents and educators can play a vital role in improving the fitness levels and overall well-being of
children. As we move forward, it is expected that future research will further illuminate these trends,
enabling more tailored interventions and policies to promote healthier lifestyles among young Indonesians.
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