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Abstract

The purpose of this study was to prove the effect of regular physical activity in helping to increase the physical fitness
level of elementary school students during the coronavirus disease 2019 (COVID-19) pandemic.

Materials and methods. This research is true experimental with the randomized pretest-posttest control group
design. A total of 48 students from the Kabuh District Public Elementary School, Jombang Regency, East Java,
Indonesia, aged 10-11 years participated in the study. The students were divided into two groups, namely the control
group (G1; n = 21) and the experimental group (G2; n = 27). Measurement of physical fitness level using a) body
mass index (BMI); (b) sit-and-reach test; (c) lie down for 30 seconds; (d) pull-up modification; and (e) the 20-meter
multistage shuttle run test was performed before and after treatment. The data analysis technique used the Statistical

Package for Social Sciences (SPSS) software version 21.

Results. The results showed that there was a significant difference in the average level of physical fitness between
the pretest and posttest in the experimental group (G2) (p < 0.001), while the control group (G1) did not show a

significant difference (p = 0.05).

Conclusions. Based on the results of the study it was concluded that providing regular physical activity had a positive
impact on increasing the level of physical fitness in elementary school students during the COVID-19 pandemic.
Keywords: physical activity, level of physical fitness, elementary school students, COVID-19.

Introduction

The coronavirus disease 2019 (COVID-19) pandemic
has had an impact on all sectors of society, particularly as
a result of restrictions on physical activities that are only
permitted to be carried out at home (Ammar et al., 2020;
Chtourou et al., 2020; Xiao et al., 2020). This is because
COVID-19 can spread through direct means (droplet
transmission and human-to-human) and indirect contact
(contaminated objects and airborne transmission) (Lotfi et
al., 2020). Google’s COVID-19 Community Mobility Report
shows that compared to pre-COVID-19 baselines (median
values over the five weeks from 3 January 2020 to 6 February
2020), mobility trends during COVID-19 (as of 9 March
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2021) show a decline in some Most locations including retail
and recreation (-14%), transit stations (-34%), grocery stores
and pharmacies (-5%), as well as workplaces (-31%), recent
increases seen in parks (+9%) and residential place (+9%)
(Park et al., 2022). Restricting physical activity due to a
pandemic has the risk of causing a decrease in fitness levels
(Ammar et al., 2020). Social distancing and self-isolation
are characterized by movement restrictions and a reduced
number of human-to-human interactions (Chtourou et al.,
2020). Hawryluck et al. (2004) noted that there are emotional
and psychological problems associated with this period
of quarantine. Likewise, Reynolds et al. (2008) observed
that quarantined individuals experience increased levels
of anxiety and nervousness. This condition risks causing
various health problems (Jurak et al., 2020).

Physical activity is known to provide important health
benefits for school-age children (Pate et al., 2019). Increased
physical activity during school hours is associated with
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better physical, psychological and social health and well-
being (Smedegaard et al., 2016). Limited physical activity,
or often no engaged in at all, causes a variety of health
problems, including posture problems (such as idiopathic
scoliosis), somatic conditions, overweight and obesity,
circulation problems, and even premature death (Rejeki et
al,, 2022; Hillman et al., 2008; Kohl et al., 2012; Lipowski et
al., 2009). Results by Chung et al. (2021) demonstrated that
physical distancing policies and population compliance can
slow the transmission of COVID-19. However, the impact
of decreased physical activity is also a problem that requires
special handling (Chaabna et al., 2022).

Physical activity is a drug commonly prescribed for people
with conditions such as obesity and diabetes who are also at
high risk of being hospitalized or seriously ill from COVID-19
(Park et al., 2022). Physical activity provides some health
benefits, both physical and psychological (Cragg & Cameron,
2006; Warburton et al., 2006). The physical activity program
serves to provide an overview of physical activity and learning
habits for healthy living (Sibley & Etnier, 2003). High levels of
sedentary behavior and insufficient levels of physical activity
increase obesity among children and adolescents (Ahmad
Bahathig et al., 2021). The findings by Fernandez et al., (2017)
show a correlation between being overweight or obese and
having poorer physical fitness. The school environment is
the context in which young people spend most of their time
learning about various topics, including Health (Stabelini Neto
et al,, 2022). Most importantly, the level of physical fitness in
childhood and youth has been considered a strong predictor
of health later in life and an adequate level of PA is essential
for the development and maintenance of health-related fitness
(Stabelini Neto et al., 2022; Ortega et al., 2008). We hypothesize
that regular physical activity interventions can help improve
physical fitness levels in elementary school students during the
coronavirus disease 2019 (COVID-19) pandemic.

Materials and Methods

Study design

This research is true experimental with the randomized
pretest-posttest control group design. A total of 48 students

Table 1. Physical activity program

from the Kabuh District Public Elementary School, Jombang
Regency, EastJava, Indonesia, maleand female, aged 9-12 years
participated in the study. Students were randomly divided
into two groups, namely the control group (GI1; n = 21),
and the experimental group (G2; n = 27). Students obtain
information both orally and in writing about the research
before participating. All students filled out their willingness to
participate in the research and were approved by the school,
parents, and students by signing the informed consent.

Physical activity protocol

Physical activity is implemented and supervised by pro-
fessional officers from the Postgraduate Program, at Surabaya
State University. The physical activity intervention was car-
ried out for 60 minutes/session with a frequency of 3x/week
for 4 weeks. Details of physical activity can be seen in Table 1.

Measurement of physical fitness level

Measurement of the level of physical fitness was carried
out between the pretest and posttest using tests (a) body
mass index (BMI); (b) sit-and-reach tests; (c) lying down
for 30 seconds; (d) modification of pull-ups; and (e) the
20-meter multistage shuttle run test.

Statistic analysis

The data analysis technique used the SPSS software
version 21. The Shapiro-Wilk test was used to analyze the
normality test with a significant level (p = 0.05). To find out
the difference in the level of physical fitness between the
pretest vs. the posttest in each group was carried out by the
Paired Sample t-Test, while to find out differences in the level
of physical fitness between groups an Independent Samples
t-Test was carried out. Overall data is shown with mean+SD.
All statistical analyzes used the 5% level of significance.

Results

The results of the analysis of the characteristics of the
study subjects including age, height, weight, and body mass

No Saturday Time Monday Time Wednesday Time
1 Movement jump on one leg Movement jump in place Movement jump by swinging
5x repetitions 5x repetitions arms sideways 5x repetitions
2 Jump with a zig-zag 5x Movement jump forward Jump forward with the
repetitions with hands over 5x position of the hands holding
repetitions the shoulders 5x repetitions
3 Jumping movement by Movement jump by jump by swinging your arms
arranging .box objects 60 minutes touCh.H.lg the wall 5x 60 minutes .- -, 60 minutes
5 x repetitions repetition 5 x repetitions
4 The movement jumps Movement jump with the Jump by touching the
past boxed objects 5 x position of the hands on feet with both hands 5 x
repetitions the waist 5x repetition repetitions
5 The movement jumps and Moves move places by Jump forward with your

then rotates 5x repetitions
repetitions

jumping quickly 5x

hands above your head for 5
repetitions
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index showed that there were no significant differences
between the two groups which can be seen in Table 1. The
results of the physical fitness of students can be seen in
Figure 1-2.

Table 2. Characteristics of research subjects

Parameters Gl (n=21) G2 (n=27) p-value
Age (yrs) 10.33+0.66 10.11+£0.97 0.352
Height (m) 1.35+0.06 1.34+0.08 0.980
Weight (kg) 38.52+5.39 40.15+7.63 0.393
BMI (kg/m2) 21.24+1.70 22.03+£2.48 0.197

BMI: Body mass index. Data is presented with Mean # SD.
p-value obtained by testing the Independent Samples t Test.
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Fig. 1. The average level of physical fitness of students between
the pretest vs. posttest in each group. (*)Significant with pretest
(p <0.001). The p-value is obtained by using the Paired Samples t-Test
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Fig. 2. The average level of physical fitness of students between
the control group (G1) vs. experimental group (G2). (*)Significant
with the control group (G1) (p < 0.05). p-value obtained by
testing the Independent Samples t-Test

Discussion

The purpose of this study was to prove the effect of
regular physical activity in helping to increase the physical
fitness level of elementary school students during the
coronavirus disease 2019 (COVID-19) pandemic. The
main finding of the study was that there was a significant
difference in the level of physical fitness between pretest vs.
posttest in the experimental group, while the control group
did not show any significant difference (Figure 1). This
proves that regular physical activity has proven effective in
increasing the physical fitness level of elementary school
students during the COVID-19 pandemic. These results
are in line with research by Kapoor et al. (2022) showed
that the health benefits of physical activity are not limited to
improvements in cardiorespiratory and muscle fitness, bone
and cardiometabolic health, and positive effects on body
weight status, but also improve mental health and social
health. This is reinforced by the results of Kljajevi¢ et al.
(2021) which state that subjects with satisfactory levels of
physical activity have good physical fitness. Physical fitness
is the physical ability to carry out daily activities without
experiencing significant fatigue and having good physical
and physiological conditions (Chen et al., 2002; Clark &
Ferguson, 2000). Kapoor et al. (2022) explained that the level
of physical fitness is the ability to carry out daily functional
activities with optimal performance, endurance, and
strength to overcome illness, fatigue, and stress, and reduce
sedentary behavior.

Physical exercise is considered a miracle drug in the
primary prevention of at least 35 chronic diseases, including
obesity, insulin resistance, and type 2 diabetes (Susanto et
al,, 2022; Rejeki et al., 2021; Tiirkel et al., 2022). Exercise has
benefits related to health-related quality of life, motivation
for physical activity, and levels of depression in subjects
with metabolic syndrome (Zupkauskiene et al., 2022).
Glucose absorption into skeletal muscle increases during
and in recovery from exercise, with exercise being effective
in controlling glucose homeostasis in individuals with type
2 diabetes (Stocks & Zierath 2022). Marcocin et al. (2022)
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stated that higher physical activity was associated with higher
well-being, lower quality of life, and symptoms of depression,
anxiety, and stress, regardless of age. Physical activity
increases peripheral BDNF levels (Shobeiri et al., 2022).
Evidence suggests that brain-derived neurotrophic factor
(BDNF) plays a protective role in the brain (Pranoto et al,,
2020; Soloey-Nilsen et al., 2022). Lower serum BDNF levels
have been seen in patients with major depressive disorder,
bipolar disorder, schizophrenia, eating disorders, obsessive-
compulsive disorder, and alcohol dependence (Soloey-Nilsen
et al,, 2022; Nomoto et al., 2015). Participation in regular
physical activity is associated with many health benefits,
including improvements in cardiorespiratory fitness, body
composition, cardiometabolic profile, and mental health
(Stabelini Neto et al., 2022). The quality of health is an
important symbol of progress and social civilization and
contains the meaning of health from psychology, physiology,
and society (Wu, 2022). Rather, what is more, worrying is
the fact that periods of increasing physical inactivity are
silently and aggressively taking over modern human life —
at school, at work, at home, and even at leisure (PiSot,
2021). It has been shown that several components of the
metabolic syndrome, including obesity, insulin resistance,
and arterial hypertension, are associated with poorer health-
related quality of life (Zupkauskiene et al., 2022; Schlotz et
al., 2007; Seltoft et al., 2009; Zygmuntowicz et al., 2012).
Results by Yin et al. (2022), stated that higher sedentary
behavior time is associated with a higher risk of metabolic
syndrome among children aged 6-14 years in Beijing. The
Asian population shows excessive sedentary behavior and
has a high susceptibility to metabolic syndrome (Kinoshita
et al., 2022). These findings confirm that providing regular
physical activity is effective in increasing the physical fitness
level of elementary school students during the COVID-19
pandemic. Physical activity is beneficial for health because
individuals who are healthy and fit both physically and
mentally can participate in the learning process optimally.
Based on the results of the study, it can be suggested
that further research can use subjects with the age range
of adolescents, adolescents are in a vulnerable phase of
experiencing physical and emotional changes.

Conclusion

Based on the results of the study, it was concluded that
providing physical activity for 60 minutes/session with a
frequency of 3x/week for 4 weeks had a positive impact on
increasing the physical fitness level of elementary school
students during the coronavirus disease 2019 (COVID-19)
pandemic.
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PEFYJIAPHA ®I13UYHA AKTUBHICTb JONMOMATA€E
NiABULLNTU PIBEHb ®I13UYHOI NMIATOTOBJIEHOCTI YHHIB
MOYATKOBUX KNTACIB Nig YAC NAHAEMII COVID-19

Immyn Maxkapid'4*PF, Picpanpi Cerbsasan'®®, Moxammanp 3eiim 3en's>,

Kaxan Toni Xengpapan'“®, [[>koan Pxo6i Auppianto'®”

TT>kxoMOaHI ChKIIT ITefarorivHmil KonemK Acouianii Bunrenis IHgoHesii

ABTOpCBHKNMIT BKIAM: A — FU3aiiH JOCTIIKeHHs; B — 36ip ganux; C - crarananis; D - migrotoska pykomucy; E - 36ip xoruTis

Pedepar. Crarrs: 7 c., 2 Tab1., 2 puc., 45 preperr.

MeTol0 I[bOTO FOCTiXKEHH: 0YII0 TOBECTH BIUIMB PerylIApHOi (isMYHOI aKTMBHOCT] Ha MiABMIIEHHA PiBHA (isuyHOI mifi-
TOTOB/IEHOCT] YYHIB IIOYaTKOBNUX K/IACiB Iijf Yac maHjeMil KopoHaBipycHoI xBopo6u 2019 poky (COVID-19).

Marepianu Ta metopu. lle mocmigkeHHs € iCTUHHUM €KCIIEPMMEHTOM i3 paHIOMi30BaHUM IIJIAaHOM HOIEepPeJHbOTO Ta Mif-
CYMKOBOT'O Te€CTYBaHHsI 3 BUKOPMCTAHHAM KOHTPOJIBHOI IpyIn. Y JOCT/KeHH] Opaiu y4acTb 3araioM 48 y4uHiB iep)kKaBHOI 110-
YaTKOBOI KO/ B 0Kpy3i Kabyx, perenrcrso [I>xobanr, nposiniis Cxigna fIBa, [ngonesis, Bikom 10-11 pokis. YuHiB pospimum
Ha 7iBi rpynu: kKoutponbHy (G1; n = 21) Ta ekcrepumenTansHy (G2; n = 27). BumiproBanus piBHs Gi3udHOI MiTOTOBIEHOCTI 3
BUKOPUCTaHH:AM a) ingexcy macu tina (IMT); (b) TecTy «Haxumm Tyry6a BIepef i3 TOMOXKEeHHs CUSYN»; (C) BIPABY «IPWIATTI Ha
30 cexyHp»; (d) BipaBu «MonudikoBaHi mifTAryBaHH:»; Ta (€) 6araToeTaIIHOTO TECTY «I0BHMKOBUI Oir Ha 20 MeTPiB» IIPOBOAVIIN
IO Ta MiC/Is eKCIepUMEeHTa/IbHIX TIPOLefyp. Y MeTOANIII aHa/Ii3y JaHUX BUKOPUCTOBYBAIN IIporpaMHe 3abesmedeHHs Statistical
Package for Social Sciences (SPSS) Bepcii 21.

Pesynpraru. Pe3ynbraTy mokasanam HasBHICTb CTATUCTUYHO 3HAYYIOL PI3HMUII B CepefHbOMY piBHI (isudHOI MiAroTOBIE-
HOCTI MX pesy/bTaTaMi HOIEPeJHbOrO Ta MiJICYMKOBOTO TeCTYBaHHSA B eKCIlepuMeHTanbHil rpymi (G2) (p < 0,001), Toxi Ak y
KOHTpPO/bHIl rpymi (G1) cTaTucTYHO 3HAUy1IOl pisHuLIi He BusBieHO (p = 0,05).
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Ma‘arif, I, Setyawan, R., Zen, M.Z., Hendrawan, K.T., & Andrianto, J.R. (2023). Regular physical activity helps improve their physical
fitness levels in elementary school students during the COVID-19 pandemic

BucHosku. Ha mifcrasi pesynpraTiB foc/aipkeHHs 6y10 3p06/IeHO BUCHOBOK, 10 3a0e3ledeHHs peryisipHoi ¢isndHol
aKTMBHOCTI MO3UTVBHO BIUIMBAE HA MiIBUIEHHSA PiBHA (isMYHOI MirOTOBIEHOCT] yYHIB MOYAaTKOBMX K/IACIB MifJ Yac maHpjeMii
COVID-19.

KnrouoBi croBa: disnyHa akTUBHICTD, piBeHb (i3MYHOI MiArOTOBIEHOCT, yuHi noyaTkoBux kaacis, COVID-19.
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