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ABSTRACT
The COVID-19 pandemic has made people experience lifestyle changes. The
Indonesian government has implemented a policy of limiting activities to
prevent the transmission of the Covid-19 virus. Physical activity will
undoubtedly affect the physical condition of all people, including volleyball
athletes. Decreased physical activity can increase body weight. The amount of
physical activity and a person's body mass index (BMI) impact public health.
Individuals who do much physical activity usually have a healthy BMI.
Athletes who want to compete well must maintain a healthy level of physical
activity and a healthy BMI. Accordingly, this study aimed to determine the
relationship between the level of physical activity and BMI in female
volleyball athletes in the Special Region of Yogyakarta. The research method
relied on a cross-sectional study of 100 female volleyball athletes as members
of an amateur club in the Province of the Special Region of Yogyakarta.
Physical activity was assessed using the International Physical Activity
Questionnaire after BMI was calculated and grouped according to World
Health Organization (WHO) standards. Pearson correlation test was used to
test the data. According to the findings of this study, the majority of athletes
had a normal BMI and did the moderate physical activity. However, there was
a significant relationship between physical activity and BMI in the study
results, with a significance value of 0.000 and a Pearson correlation value of
0.799.
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Introduction
A volleyball athlete must follow a healthy diet to
maintain physical fitness and daily BMI. Choosing
the right food in the right portion is critical for
maintaining health, physical fitness, and ideal
body weight [1]. A good BMI and physical activity
are also required for achieving a high level of
physical fitness [2]. If given regular exercise, a
person's BMI and physical activity improve, and
their level of physical fitness improves [3].
Any bodily movement mediated by muscle work
and energy expenditure is defined as physical
activity [4]. Physical activity is highly significant,
affecting the body's metabolism, psychological
state, overall health, and quality of life [5].
Physical activity also has a beneficial effect on the
immune system, lowering the risk of contracting
infectious diseases like bacterial and viral
infections. Several studies have shown that light
physical activity is more common in obese
adolescents than in non-obese adolescents. Light
physical activity reduces energy output, resulting
in an energy imbalance where energy input
exceeds energy output. This increases the risk of
overweight and degenerative diseases such as
hypertension [3].
One of the factors linked to VO2max is BMI. BMI
is a simple way to track an adult's nutritional
status, particularly when it comes to being
underweight or overweight (obesity) [6].
According to the WHO, BMI is divided into five
categories: bodyweight underweight with a BMI
score of <18.5; a BMI of 18.5-22.9 indicating a
healthy weight, with a BMI of 23-24.9 showing
overweight. Obese bodyweight I is defined as a
BMI of 25 to 29.9, and obese bodyweight II is
defined as>30 [7, 8].
The Covid-19 pandemic has had various negative
consequences on all corners [10]. The Covid-19
virus is also the cause of the highest death rate [9,
11]. Maintaining distance, also known as social
distancing, limits selection to prevent the covid19 virus from spreading [12]. The COVID-19
pandemic has also resulted in a decrease in
community physical activity [13]. Moreover,
some athlete centers have adopted this policy of
separation. This may affect athletes' levels of
physical activity. The COVID-19 pandemic has

involved nearly all athletes in a variety of sports.
One of the consequences is the end of all sports
competitions [14]. The cancellation of this
competition will drastically reduce the amount of
training time available to all competing athletes,
including volleyball players. In addition, schools,
universities, sports facilities, and fitness centers
will be closed for the time being. These steps can
limit athletes' ability to engage in physical
activity [15]. Several studies have been
conducted to determine the impact of the
pandemic on the physical abilities of athletes, like
the research conducted by Syamsuryadin on BMI
with cardiovascular fitness in volleyball athletes
during the covid-19 pandemic [8]. However, this
research still has to be developed again to see
female athletes' BMI with physical activity. As a
result, this study aimed to investigate physical
activity and BMI in female volleyball athletes
from the Special Region of Yogyakarta during the
COVID-19 pandemic.
Martials and Methods
This study relied on a cross-sectional design and
was descriptive-analytic. 134 Female volleyball
athletes who were members of amateur clubs in
the Yogyakarta made up the research population.
Calculation of sample size using the calculator.net
sample calculation helper website showed the
sample required for the use of this study was 100
players. The respondents ranged in age from 12
to 20 years old. Physical activity, the independent
variable, and BMI, the dependent variable, are the
two research variables. This research project was
completed in December of 2021.
A long-form International Physical Activity
Questionnaire (IPAQ) was used to assess physical
activity, which was completed independently
(self-administration) both online (Google form)
and offline (questionnaire paper) [16]. The
questionnaire contains 27 questions divided into
several domains of physical activity, such as
weekday physical activity, travel-related physical
activity, neighborhood activities, and recreational
physical activities. High Metabolic Equivalent of
Task (MET) is defined as >3000 MET minutes per
week, the medium is defined as >600 MET
minutes per week, and low is defined as 600 MET
minutes per week (Table 1) [17].
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Table 1: Physical Activity Level
Category
Metabolic Equivalent of Task
Low
<600
Medium
600-3000
High
>3000

BMI is determined indirectly by asking for data
on weight (BB) and height (TB) in the same
questionnaire and then calculated using the

formula BW(kg)/TB2 (m2), which is classified
according to WHO (Table 2) [7].

Table 2: Body Mass Index (BMI) Category
Category
BMI
Underweight
<18.5
Normal
18.5-22.9
Overweight
23-24.9
Obesity I
25-29.9
Obesity II
>30

To analyze the research data, the Pearson
correlation test was computed to see the
relationship between physical activity and BMI.
The data were statistically processed using the
Statistical Product and Service Solution (SPSS)
program.
Results and Discussion
Of the 100 female volleyball athletes, 24
respondents had an underweight BMI. There
were 57 respondents with a normal BMI, 11

respondents with an overweight BMI, and 8
respondents with an obese BMI.
This study used a sample of female volleyball
athletes who were members of amateur clubs in
the Special Region of Yogyakarta, Indonesia.
Descriptive statistical data from research on
physical activity and BMI can be seen in the table
below (Table 3).

Table 3: Characteristics of Body Mass Index
BMI
Frequency
%
Underweight
24
24%
Normal
57
57%
Overweight
11
11%
Obesity I
8
8%
Obesity II
0
0%
Total
100
100%

Of the 100 respondent’s female volleyball
athletes, 36 respondents had low levels of
physical activity, 47 respondents with moderate

levels of physical activity, and 17 respondents
with high levels of physical activity (Table 4).

Table 4: Physical Activity Level (of the 100 respondent’s female volleyball athletes)
Category
Frequency
%
Low
36
36%
Medium
47
47%
High
17
17%
Total
100
100%

Of respondents who had an underweight BMI,
there were 7 respondents with low levels of

physical activity, 10 respondents with moderate
levels of physical activity, and 7 respondents with
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high levels of fitness. Of respondents who had a
normal BMI, there were 14 respondents with low
levels of physical activity, 23 respondents with
moderate levels of physical activity, and 20
respondents with high levels of physical activity
(Table 5). Of respondents who had an overweight
BMI, there were 8 respondents with low levels of

physical activity, 3 respondents with moderate
levels of physical activity, and 2 respondents with
high levels of physical activity. Of respondents
who had a BMI of obesity 1, 4 respondents had a
low level of physical activity, 2 respondents with
a moderate level of physical activity, and none
have a high level of physical activity.

Table 5: Physical Activity Level on BMI
Physical Activity Level
BMI
Total
Low
Medium High
Underweight
7
10
7
24
Normal
14
23
20
57
Overweight
8
3
2
13
Obesity I
4
2
0
6
Obesity II
0
0
0
0
Total
33
38
29
100

The statistical tests using Pearson correlation
obtained a significance value of 0.000 and a
Pearson correlation value of 0.799, proving that

physical activity has a strong relationship with
body mass index.

Table 6: Relationship between physical activity and BMI
Variable
Sig
Correlation
Physical Activity to BMI
0.000
0.799

Considering the COVID-19 pandemic, this study
aimed to determine the relationship between
physical activity and BMI of female volleyball
athletes in the Special Region of Yogyakarta.
According to the study's findings, there is a link
between physical activity and BMI, as evidenced
by the Pearson correlation value, which is 0.799.
The test’s significance was 0.000, which means p
0.00 0.05, and the correlation value is 0.799,
indicating that the link is strong. According to
these findings, the level of physical activity has a
relationship with body mass index. Physical
activity is one of the factors that can influence a
person's BMI value. Still, there are many others,
such as genetic factors, such as inherited factors
from offspring with a history of obesity, and
dietary consumption factors, such as nutritional
intake. The aspect of resting patterns received by
the body is adequate sleep to restore the body's
condition. Age, gender, genetics, diet, and
physical activity are all factors that can influence
a person's BMI [18].
This study backs up research that shows physical
activity is one factor that influences BMI [19]. As

stated earlier, this study used a different
instrument from IPAQ. Athletes who do not
engage in physical activity increase their activity
or detox their health. The findings of study are
supported by research that shows a link between
obesity and physical activity. Physical activity
helps weight gain or obesity, so it can be
concluded that BMI and physical activity are
linked [20]. This means that the higher a person's
BMI, the more physical activity that person
engages in. Low levels of physical activity can
also significantly increase the prevalence of
obesity. Obesity occurs when total energy
expenditure, including energy for physical
activity, exceeds total energy intake [21]. The
following are some of the most common
advantages of exercise:
1. Physical or biological profit: Keeping blood
pressure in a stable and normal condition,
increasing body resistance to avoid various
diseases, maintaining normal and ideal body
weight, strengthening bones and muscles,
increasing body flexibility, and improving
physical fitness [22].
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2. Psychic/mental aspect: Reducing stress,
increasing one's self-confidence, building
sportsmanship in oneself, exercising one's
responsibility, and building social loyalty.
As a result of the COVID-19 pandemic, many
people have poor nutritional status and little
physical activity. Continuing to do regular
physical exercise can undoubtedly lower BMI to
normal levels. It can also be used as stress
suppression to reduce a person's stress, so
exercising provides two benefits at once. Ideally,
when you are stressed, you can control your diet
to avoid overeating by engaging in physical
activities or sports [23].
Conclusions
Data from research conducted on female
volleyball athletes who joined amateur clubs in
the province of the Special Region of Yogyakarta
during the COVID-19 pandemic showed that the
average athlete did physical activity in the
moderate category. BMI shows the average
results of female volleyball athletes are in the
normal category. Based on the Pearson
correlation data analysis, the significance value of
p = 0.000 <0.05, and the Pearson correlation
value was 0.799. It can be concluded that there is
a strong relationship between physical activity
and BMI in female volleyball athletes in the
Special Region of Yogyakarta during the COVID19 pandemic. This study recommends that
students to increase physical activity and exercise
to maintain body condition at the ideal BMI level,
and follow suitable diet arrangements.
Future research can examine the relationship
between BMI with eating patterns, psychological
conditions, and sleep patterns. In addition,
analysis can also be carried out with different
subjects, such as female soccer athletes or female
basketball athletes.
Acknowledgments
The authors would like to thank the Department
of Sport Science staff, Faculty of Sport Science,
Yogyakarta State University.
Funding
This research did not receive any specific grant
from funding agencies in the public, commercial,
or not-for-profit sectors.

Authors' contributions
All authors contributed toward data analysis,
drafting and revising the paper and agreed to
responsible for all the aspects of this work.
Conflict of Interest
We have no conflicts of interest to disclose.
ORCID:
Sri Ayu Wahyuti
https://www.orcid.org/0000-0002-5912-6412
Siswantoyo
https://www.orcid.org/0000-0001-7846-7717
Aji Suryo Putro

https://www.orcid.org/0000-0001-5600-3241
Rahmat Putra Perdana
https://www.orcid.org/0000-0001-8461-7291
Mahendra Wahyu Dewangga
https://www.orcid.org/0000-0002-2777-268X
References
[1]. Liu J., Relationship between Volleyball
Sports Nutrition Food and Sports Athletes’
Training and Physical Health Based on Medical
Image
Recognition,
Computational
and
Mathematical Methods in Medicine, 2021,
2021:2214359 [Crossref], [Google scholar],
[Publisher]
[2]. Dewi R.C., Rimawati P.N., Body mass index,
physical activity, and physical fitness of
adolescence, Journal of Public Health Research,
2021, 10:340 [Crossref], [Google scholar],
[Publisher]
[3]. Jiang Y., Ding C., Shen B., Zhao S., The
Relationship Between Physical Fitness and BMI
among Chinese University Students: Results of a
Longitudinal Study, In 2021 2nd International
Conference on Computers, Information Processing
and Advanced Education, 2021, 213 [Crossref],
[Google scholar], [Publisher]
[4]. Hill K., Gardiner P.A., Cavalheri V., Jenkins
S.C., Healy G.N., Physical activity and sedentary
behaviour: Applying lessons to chronic
obstructive pulmonary disease, Internal Medicine
Journal, 2015, 45:474 [Crossref], [Google
scholar], [Publisher]
[5]. Malm C., Jakobsson J., Isaksson A., Physical
activity and sports—real health benefits: A
1106 | P a g e

Wahyuti S.A., et al. / J. Med. Chem. Sci. 2022, 5(6) 1102-1108

review with insight into the public health of
sweden, Sports, 2019, 7:127 [Crossref], [Google
scholar], [Publisher]
[6]. Liu P., Ye Z., Lu H., Lu J., Huang L., Gong J.,
Deng Q., Xu, L., Association between body mass
index (BMI) and vital capacity of college students
of Zhuang nationality in China: a cross- section
study, Oncotarget, 2017, 8:80923 [Crossref],
[Google scholar], [Publisher]
[7]. Lim J.U., Lee J.H., Kim J.S., Hwang Y.I., Kim
T.H., Lim S.Y., Yoo K.H., Jung K.S., Kim Y.K., Rhee
C.K., Comparison of World Health Organization
and Asia-Pacific body mass index classifications
in COPD patients, International journal of chronic
obstructive pulmonary disease, 2017, 12:2465
[Crossref], [Google scholar], [Publisher]
[8]. Syamsuryadin, Suharjana, Ambardini R.L.,
Dewangga M.W., Sirada A., Hutomono S., Santoso
N.P.B., Correlation between Body Mass Index and
Cardiovascular Fitness of Volleyball Athletes at
Athletes Training Center during the Covid-19
Pandemic, Journal of Medicinal and Chemical
Sciences, 2022, 5:631 [Crossref], [Google scholar],
[Publisher]
[9]. Sitorus R.J., Antara N.Y., Elviani R., Ahmad Z.,
Hudari H., Sangalang R.V., Risk Factor for
Mortality in COVID-19 Patients in Mohammad
Hoesin Hospital, Palembang, Indonesia, Jurnal
Ilmu Kesehatan Masyarakat, 2021, 12:69
[Crossref], [Google scholar], [Publisher]
[10]. Jena P.K., Impact of pandemic COVID-19 on
education in India, International journal of
current research (IJCR), 2020, 12:12582 [Google
scholar], [Publisher]
[11]. Yuki K., Fujiogi M., Koutsogiannaki S.,
COVID-19 pathophysiology: A review, Clinical
immunology, 2020, 215:108427 [Crossref],
[Google scholar], [Publisher]
[12]. Alfaritsi S., Anggraeni D., Fadhil A., “Analisis
wacana kritis berita ‘tentang social distance’’,
cara pemerintah cegah penyebaran virus corona
di Detik.com,” Communicology: Jurnal Ilmu
Komunikasi, 2020, 8:131 [Crossref], [Google
scholar], [Publisher]
[13]. Wungow L.E.A., Berhimpong M., Telew A.,
Tingkat Aktivitas Fisik Mahasiswa Program Studi
Ilmu Kesehatan Masyarakat Universitas Negeri
Manado Saat Masa Pandemi Covid-19, Epidemia:

Jurnal Kesehatan Masyarakat Unima, 2022, 2:22
[Crossref], [Google scholar], [Publisher]
[14]. Gunawan A., 5 Dimensi Dampak Kebijakan
Covid-19 Terhadap Sistem
Keolahragaan
Nasional, Jejaring Administrasi Publik, 2021,
12:24 [Crossref], [Google scholar], [Publisher]
[15]. Bas D., Martin M., Pollack C., Venne R., The
Impact of COVID-19 on Sport, physical Activity
and Well-Being and Its Effects on Social
Development, UN Department of Economic and
Social Affairs (DESA) Policy Briefs, 2020
[Crossref], [Google scholar], [Publisher]
[16]. Paramitha S.T., Hasan M.F., Noviyanti M.,
Ilsya F., Anggraeni L., Ramadhan M.G., Level of
physical activity of Indonesian esport athletes in
the piala Presiden esport 2019, Jurnal SPORTIF:
Jurnal Penelitian Pembelajaran, 2021, 7:71
[Crossref], [Google scholar], [Publisher]
[17]. Ashok P., Kharche J.S., Raju R., Godbole G.,
Metabolic equivalent task assessment for
physical activity in medical students, National
Journal
of
Physiology,
Pharmacy
and
Pharmacology, 2017, 7:236 [Crossref], [Google
scholar], [Publisher]
[18]. Hruby A., Hu F.B., The Epidemiology of
Obesity: A Big Picture, Pharmacoeconomics, 2015,
33:673 [Crossref], [Google scholar], [Publisher]
[19]. Kananda
G.,
Megawati
E.R.,
The
Relationship among Body Mass Index, Physical
Activity, Dynamic Balance and Sleep Patterns
Geubrina, Jurnal Pendidikan Jasmani dan
Olahraga, 2020, 5:111 [Crossref], [Google
scholar], [Publisher]
[20]. Putra Y.W., Rizqi A.S., Index Massa Tubuh
(Imt) Mempengaruhi Aktivitas Remaja Putri Smp
Negeri 1 Sumberlawang, Gaster, 2018, 16:105
[Crossref], [Google scholar], [Publisher]
[21]. Hill J.O., Wyatt H.R., Peters J.C., Energy
balance and obesity in man, Circulation, 2012,
3:126 [Crossref], [Google scholar], [Publisher]
[22]. da Silveira M.P., da Silva Fagundes K.K.,
Bizuti M.R., Starck É., Rossi R.C., de Rosende E
Silva D.T., “Physical exercise as a tool to help the
immune system against COVID-19: an integrative
review of the current literature,” Clinical and
experimental medicine, 2021, 21:15 [Crossref],
[Google scholar], [Publisher]

1107 | P a g e

Wahyuti S.A., et al. / J. Med. Chem. Sci. 2022, 5(6) 1102-1108

[23]. Woods J.A., Hutchinson N.T., Powers S.K.,
Roberts W.O., Gomez-Cabrera M.C., Radak Z.,
Berkes I., Boros A., Boldogh I., Leeuwenburgh C.,
Coelho-Júnior H.J., Marzetti E., Cheng Y., Liu J.,
Durstine J.L., Sun J., Ji L.L., The COVID-19

pandemic and physical activity, Sports Medicine
and Health Science, 2020, 2:55 [Crossref], [Google
scholar], [Publisher]

HOW TO CITE THIS ARTICLE

Sri Ayu Wahyuti, Siswantoyo, Suhadi, Ranintya Meikahani, Paryadi, Aji Suryo Putro , Rahmat Putra Perdana, Mahendra
Wahyu Dewangga. Relationship between Physical Activity and Body Mass Index in Women's Volleyball Athletes During
COVID-19 Pandemic in Special Region of Yogyakarta, Indonesia, J. Med. Chem. Sci., 2022, 5(6) 1102-1108
https://doi.org/10.26655/JMCHEMSCI.2022.6.23
URL: http://www.jmchemsci.com/article_150596.html

1108 | P a g e

