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Abstract This study aims to evaluate university
students' daily activities and the effect of physical activity
on physical fitness, especially during the COVID-19
pandemic. This research used comparative and
correlational research methods. Thirty research samples
consisted of 13 junior year university students and 17
senior year university students were selected by the
purposive sampling method. Every student was monitored
for their daily activities for one week and categorized into
sports, college, organization, and other activities. Physical
fitness was measured using the MFT test to measure the
VO2Max in ml/kg/min units. The data analysis results
showed no significant difference between junior and senior
semester students in VO2Max, physical exercise,
organizational activities, lecture activities, sleeping, and
other activities. There was a significant difference in
VO2Max and physical exercises (sig < 0.05) between
genders. Male students spent more time exercising (17.87
± 11.1) than female students (10.80 ± 6.04). Furthermore,
male students had a higher average VO2Max (42.38 ± 7.53)
than female students (29.36 ± 6.07). Based on the
regression analysis results, there is a significant value
between physical exercises and sleeping toward VO2Max
capacity (sig. < 0.05).
Keywords

Physical Fitness, Higher Education,

Physical Activities

1. Introduction
Physical fitness can be used as an indicator of a person's
health [1] because it is closely related to health and quality
of life [2]. Physical fitness has at least two health-related
domains, such as cardiorespiratory capacity and body
composition [3]. However, other components of physical
fitness include body composition, muscle endurance,
muscle strength, agility, and flexibility [4]. Balance,
coordination, reaction time, and speed are components of
physical fitness in performing motor skills [5].
Good physical fitness will support cognitive function
and quality of life [6]. The physical fitness component
associated with academic achievement is cardiorespiratory
fitness [7]. Physical fitness also positively impacts motor
skills [8], for example, the flexibility component, which
relates to maximum joint range of motion without causing
injury [9]. Agility is a physical fitness component in
changing the direction of body position quickly [10].
Strength is also a critical component influenced by
physical fitness [11].
VO2Max describes as a level of physical fitness,
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especially cardiorespiratory capacity [12]. VO2Max is also
used to assess cardiorespiratory fitness, aerobic function,
and overall health risk [13]. Furthermore, VO2Max is an
excellent predictor of avoiding the risk of disease
morbidity and mortality [14]. In professional athletes,
VO2Max x is very much needed to improve performance.
A good level of physical fitness will support the
achievement of optimal results [15]. The factors that affect
VO2Max are age, gender, exercise state, blood pressure,
and heart rate [16].
Physical activity has a vital role in physical fitness [17].
However, other factors such as sleep duration [18] and
other daily activities can also influence physical fitness,
potentially affecting a person's quality of life [19]. Physical
activity is influenced by the intensity, frequency, and
duration of physical activity [20]. The most prevalent
physical activities throughout the pandemic included
high-intensity interval training (HIIT). HIIT can increase
VO2Max and affect muscle endurance [21]. High-intensity
interval training (HIIT) is also often used to reduce body
mass [22].
Functional training is a new approach to physical
exercise which can improve oxygen consumption and
quality of life [23]. These exercises can improve functional
performance in older adults [24]. In addition, there is body
combat training which can be applied with music. It
significantly increases positive feelings, reduces negative
emotions, and becomes a source of motivation to comply

Figure 1.
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with physical exercise [25]. Tabata is also an alternative
exercise that everyone at home can do because Tabata
exercises can provide various benefits in improving the
components of physical fitness [26]. Movements or
modalities such as squat jumps, stair running, or cycling
were performed for 20 seconds with maximum effort with
10 seconds of rest for eight total cycles [27].
Daily activities are the number of activities that a student
in a particular time must complete. In the context of this
research, students' daily activities are all activities and
responsibilities that the student must carry out. It is related
to the activities carried out in physical exercise,
organizational activities, lecture activities, sleeping, and
other activities. Student daily activities are associated with
student workload. Furthermore, it needs to be considered
because it can affect student stress levels [28]. Balancing
students' daily activities could influence the student's
achievement and productivity. A positive relationship
between workload and academic stress was also found in
students [29].
This study aimed to compare the daily activities between
students' study levels (junior and senior students) and
gender (male and female students). Furthermore, the
pattern of student daily activities (physical exercise,
organizational activities, lecture activities, sleeping, and
other activities) was correlated with students' physical
fitness based on a predetermined sample group.

Student Activities during the Pandemic
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2. Materials and Methods
A.

Types of research

Based on the problems and objectives described
previously, this research used comparative and
correlational research methods. Thirty students with an
average age of 20.19±0.81 years were chosen to participate
by purposive sampling. The groups are divided according
to study level and gender (Figure 2). There were 13 junior
students and 17 senior year students, as well as 15 male
students and 15 female students participated in this study.
Participants are evaluated between groups based on their
VO2Max, physical exercise, organizational activities,
lecture activities, sleeping, and other activities as
independent variables (Figure 1). The data were analyzed
to determine differences and correlations in students' daily
activities and physical fitness using the parametric and
non-parametric test in SPSS 24.

Figure 2. Sample Group

B.

Implementation Procedure

Physical fitness was measured using a multistage fitness
stage (MFT) to see VO2Max in ml/kg/min. Physical
exercise is measured by the duration of participating in
sports activity and conducting structured physical training.
Daily activities were measured using a workload form that
Table 1.
Variable

N=30

Junior
13
senior
17
Man
15
Woman
15
Normality test

Physical exercise
15.30±10.5
13.58±8.92
17.87±11.1
10.80±6.04
0.200*

Lectures
35.53±15.11
38.70±24.93
34.00±21.16
40.66±20.98
0.001

identifies daily activities into five categories: physical
exercise, organizational activities, lecture activities,
sleeping, and other activities. The workload form is filled
out every day for one week by calculating the duration of
the activity in hours. Furthermore, independent t-test,
Mann-Whitney U test, and one-way ANOVA test were
carried out to determine differences among sample groups.
Correlation and regression tests were also conducted to see
the relationship between physical activity and daily
activities on physical fitness.

3. Results and Discussion
Based on the normality test results, the data on sports
activities, organization activities, other activities, and
VO2Max had a normal data distribution. On the other hand,
the data on lecture activities, sleeping activities, and other
activities do not have a normal data distribution (Table 1).
The parametric test is performed for data with a normal
distribution, and non-parametric is used for data that is not
normal.
The difference test was conducted to see the differences
in the sample groups by semester (Table 2). From the
independent t-test and Mann Whitney test analysis, it can
be seen that there is no significant difference between early
semester students and final semester students in VO2Max,
sports activities, organizational activities, lecture activities,
and other activities. Different tests to see differences in
sample groups based on gender showed a significant
difference in VO2Max and sports activities (sig < 0.05).
Male students spent more time exercising (17.87 ± 11.1)
than female students (10.80 ± 6.04). And male students had
a higher average VO2Max (42.38 ± 7.53) than female
students (29.36 ± 6.07).

Research Sample
Organization
15.00±7.34
15.35±12.75
15.20±9.57
15.20±11.86
0.060*

Average
Sleeping
55.00±4.34
57.25±6.75
54.70±9.57
56.31±7.86
0.008

Other
40.15±19.16
38.88±19.17
36.60±16.53
42.26±21.16
0.060*

VO2Max
36.52±9.27
35.37±9.8
42.38±7.53
29.36±6.07
0.200*

*Data declared normal (Sign. > 0.05)
Table 2. Different Test Based on Semester and Gender of Students
Variable
VO2Max
Physical exercise
Organization
Lectures
Sleeping
Other

Sig.
0.784
0.632
0.400
0.660
0.120
0.858

Semester
Description
Not significant
Not significant
Not significant
Not significant
Not significant
Not significant

Sig.
0.000
0.039
0.632
0.280
0.230
0.420

Gender
Description
Significant
Significant
Not significant
Not significant
Not significant
Not significant
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Regular physical activity is related to one's physical
fitness [17]. So that in the different test results between
groups of women and men, it can be seen that differences
in exercise duration impact physical fitness. Moreover,
previously published research established that gender
differences in VO2Max were due to differences in BMI,
Body Fat, Hemoglobin levels [30], and cardiac size
difference between genders [31]. Physical fitness is not
only influenced by physical activity but also daily activities
carried out [19]. During a pandemic, physical activity is
also helpful in activating the work of immune components
[32]. Sports activities directly contribute to the element of
physical fitness [33]. Several studies described a
significant reduction of physical activities and increased
sedentary behavior during the pandemic [34], [35]. In our
investigation, activities like online lectures and other
activities can be considered sedentary. There is no
significant difference in other daily activities, online
classes, sleeping, and organizational activities across
genders and study levels in this study. There is also no
meaningful relationship between these variables with
physical fitness.
On the contrary to this study, one study demonstrated
that a sedentary lifestyle during a pandemic appears to have
a negative relationship with cardiorespiratory fitness [36].
These differences might be due to the low number of
samples and the duration of the students' physical exercise
weekly. Weekly exercise duration affected VO2Max,
resting metabolic rate, and anaerobic threshold, all
indications of an individual's physical capabilities and
health. These levels grew in proportion to the quantity of
exercise performed individually [37]. According to
physical activity standards, adults are urged to engage in
moderate aerobic physical activity for at least 150 minutes
each week, or 75 minutes of high-intensity exercise [38].
Physical fitness can support adolescents' level of
attention and concentration [39]. Physical fitness also
impacts cognitive abilities and autonomic functional
capacity [6]. This cognitive ability is closely related to
lecture activities. However, no significant difference was
found between the male and female sample groups in
lecture activities. This lecture activity is related to the time
allocated for lectures, either taking online classes or doing
college assignments. Although no significant difference
was found, the sample group of women spent more time
(40.66 ± 20.98) doing recovery activities than men (34.00
± 21.16). The characteristics of lecture activities dominated
by sedentary activities also can potentially cause the
VO2Max of the female sample group to be lower than that
of the male sample.
Regression tests were carried out to see the relationship
between variables, especially student workloads, during
the pandemic on VO2Max (Table 3). Based on the data
analysis results that have been carried out, there is only a
significant value between sports activities and VO2Max
(sig. 0.001) and sleeping duration with VO2Max (sig.
0.027). One previous study demonstrated variances in
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VO2Max when subjected to different amounts of exercise
during regular hours. Different exercises performed
regularly have a beneficial effect on VO2Max and resting
metabolic rates [37]. Moreover, another study concluded
that the intensity, frequency, and duration of leisure-time
physical activity are linked with VO2Max [40]. On the
other hand, no significant value was found between
organizational activities, lectures, and other activities on
VO2Max (sig. > 0.05).
Table 3. Test the Relationship between Variables
Variable

Sig.

Description

Physical exercise VO2Max

0.001

Significant

Sleeping - VO2Max

0.027

Significant

Organization - VO2Max

0.614

Not significant

Lectures - VO2Max

0.314

Not significant

Other - VO2Max

0.290

Not significant

Although physical activity is essential in managing the
body's fitness level, it is necessary to pay attention to its
capacity so that fatigue does not occur and the body avoids
further damage [41]. Our study showed that aside from
Physical exercise, sleeping duration also has a meaningful
correlation with VO2Max (sig. 0.027). The investigation
regarding the correlation between sleeping and VO2Max
showed the varied result. Our finding is in line with a
previous study that demonstrated that quality and duration
of sleep also impact a person's physical fitness [18].
Moreover, another research showed that sleep length and
quality are linked to performance during the maximal
incremental test in healthy males [42]. In another study, it
was stated that in middle-aged men, there was a moderate
but statistically significant correlation between insomnia
and reduced VO2Max [43]. Sleep deprivation was
connected with a reduced CRF [44]. However, according
to another study, there was no significant link between
sleep duration and VO2Max values [45]. This varied result
might be due to the low number of samples and differences
in the methods. A more detailed study with a more
significant sample is needed to elucidate the relationship
between sleeping and cardiorespiratory fitness as measured
by VO2Max.
The ability possessed by the body plays a vital role in
supporting daily activities. By having the maximum ability
of the body, any activities and activities carried out can run
smoothly [46]. The ability of the human body to carry out
its activities is influenced by the structure of its physical
condition [47]. A person with a low level of physical
fitness will be susceptible to disease [48] and interfere with
daily activities [49], which in turn can reduce the quality of
life [50]. Therefore, cardiorespiratory capacity needs to be
supported by physical activity [51]. During physical
activity, maximal oxygen uptake (VO2Max) occurs, which
is limited by the ability of the cardiorespiratory system to
deliver oxygen to the exercising muscles [52]. The uptake
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of oxygen in working muscles affects the maximum
volume (VO2Max) processed by the body [53]. When
dealing with the present and ongoing COVID-19 pandemic,
university students can benefit from a series of practical
tips on how to stay active both outside and inside their
buildings [54]. On a practical level, universities might
advise or encourage students to participate in physical
activity to maintain their physical fitness during the
epidemic.

4. Conclusions
There were no differences in student physical activity
and daily activities, especially between junior and senior
students. Differences in physical activity and VO2Max
were found based on gender, particularly VO2Max and
physical exercises (sig < 0.05). Male students spent more
time exercising (17.87 ± 11.1) than female students (10.80
± 6.04). Furthermore, male students had a higher average
VO2Max (42.38 ± 7.53) than female students (29.36 ±
6.07). Moreover, the relationship between daily activities
and physical activity on student physical fitness was a
significant correlation between physical exercises and
sleeping toward VO2Max capacity, especially during a
pandemic.

[4]

M. E. Lauderdale, S. Yli-Piipari, C. C. Irwin, and T. E.
Layne, “Gender Differences Regarding Motivation for
Physical Activity Among College Students: A
Self-Determination Approach,” Phys. Educ., 2015, doi:
10.18666/tpe-2015-v72-i5-4682.

[5]

J. Adams, J. Veitch, and L. Barnett, “Physical activity
and fundamental motor skill performance of 5–10 year
old children in three different playgrounds,” Int. J.
Environ. Res. Public Health, vol. 15, no. 9, 2018, doi:
10.3390/ijerph15091896.

[6]

A. Sampaio, I. Marques-Aleixo, A. Seabra, J. Mota, E.
Marques, and J. Carvalho, “Physical fitness in
institutionalized older adults with dementia: association
with cognition, functional capacity and quality of life,”
Aging Clin. Exp. Res., vol. 32, no. 11, 2020, doi:
10.1007/s40520-019-01445-7.

[7]

C. C. Rodriguez, E. M. de Camargo, C. R.
Rodriguez-Añez, and R. S. Reis, “Physical activity,
physical fitness and academic achievement in
adolescents: A systematic review,” Rev. Bras. Med. do
Esporte,
vol.
26,
no.
5,
2020,
doi:
10.1590/1517-8692202026052019_0048.

[8]

Y. Li, X. Xia, F. Meng, and C. Zhang, “Association
Between Physical Fitness and Anxiety in Children: A
Moderated Mediation Model of Agility and Resilience,”
Front. Public Heal., vol. 8, 2020, doi:
10.3389/fpubh.2020.00468.

[9]

J. L. Nuzzo, “The Case for Retiring Flexibility as a
Major Component of Physical Fitness,” Sport. Med.,
vol. 50, no. 5, 2020, doi: 10.1007/s40279-019-01248-w.

[10]

Achmad Rifai, Domi Bustomi, and Sumbara Hambali,
“Perbandingan Latihan Footwork dan Shadow Terhadap
Kelincahan Atlet Tim Bulutangkis PB. Setia Putra,” J.
Kejaora (Kesehatan Jasm. dan Olah Raga), vol. 5, no.
1, 2020, doi: 10.36526/kejaora.v5i1.848.

[11]

M. S. Treuth, N. F. Butte, and M. Puyau,
“Pregnancy-related changes in physical activity, fitness,
and strength,” Med. Sci. Sports Exerc., vol. 37, no. 5,
2005, doi: 10.1249/01.MSS.0000161749.38453.02.

[12]

R. Bahtra, M. Asmawi, Widiastuti, and F. Dlis,
“Improved vo2max: The effectiveness of basic soccer
training at a young age,” Int. J. Hum. Mov. Sport. Sci.,
vol. 8, no. 3, 2020, doi: 10.13189/saj.2020.080304.

[13]

T. A. Astorino et al., “Verification testing to confirm
VO2max attainment in persons with spinal cord injury,”
J. Spinal Cord Med., vol. 42, no. 4, 2019, doi:
10.1080/10790268.2017.1422890.

[14]

C. J. Williams et al., “Genes to predict VO2max
trainability: A systematic review,” BMC Genomics, vol.
18. 2017, doi: 10.1186/s12864-017-4192-6.

Acknowledgments
We would like to thank the State University of Surabaya
for providing this research grant through Collaborative
Research in 2021. We would also like to express our
gratitude to all those who have helped carry out the
research and writing of this scientific article.

REFERENCES
[1]

D. Henriques-Neto et al., “Active commuting and
physical fitness: A systematic review,” International
Journal of Environmental Research and Public Health,
vol. 17, no. 8. 2020, doi: 10.3390/ijerph17082721.

[2]

I. C. Álvarez-Gallardo et al., “High Levels of Physical
Fitness Are Associated with Better Health-Related
Quality of Life in Women with Fibromyalgia: The
al-Ándalus Project,” Phys. Ther., vol. 99, no. 11, 2019,
doi: 10.1093/ptj/pzz113.

[3]

Y. Ito, T. Aoki, T. Sato, K. Oishi, and K. Ishii,
“Comparison of quadriceps setting strength and knee
extension strength tests to evaluate lower limb muscle
strength based on health-related physical fitness values
in elderly people,” BMJ Open Sport Exerc. Med., vol. 6,
no. 1, 2020, doi: 10.1136/bmjsem-2020-000753.

International Journal of Human Movement and Sports Sciences 10(2): 166-172, 2022

[25]

M. J. Kommers, R. A. Silva Rodrigues, G. Gomes, A. A.
Zavala Zavala, W. C. Rezende Fett, and C. Alexandre
Fett, “Body combatTM classic music improves
adolescent’s state of mind,” J. Phys. Educ., vol. 30, no.
1, 2019, doi: 10.4025/jphyseduc.v30i1.3009.

[26]

E. Setiawan, D. T. Iwandana, R. Festiawan, and C.
Bapista, “Improving handball athletes’ physical fitness
components through Tabata training during the
outbreak of COVID-19,” J. Sport. J. Penelit.
Pembelajaran, vol. 6, no. 2, 2020, doi:
10.29407/js_unpgri.v6i2.14347.

[27]

M. Olson, “Tabata Interval Exercise : Energy
Expenditure and Post-Exercise Responses,” Med. Sci.
Sport. Exerc., vol. 45, 2013.

[28]

M. P. Dini, R. Fitryasari, and C. Panji Asmoro,
“Analisis Hubungan Antara Self Efficacy dan Beban
Kerja Akademik dengan Stres Mahasiswa Profesi Ners,”
Psychiatry Nurs. J. (Jurnal Keperawatan Jiwa), vol. 2,
no. 2, 2020, doi: 10.20473/pnj.v2i2.22269.

[29]

R. Oktawiranto and Faizah, “Are You Stress on
Academic ? Study of Academic Workload for,”
PSYCHO IDEA, vol. 1076, no. 1, 2020.

[30]

R. Lockwood, Park and Wohl, “The impact of a
15-week lifetime wellness course on behaviour change
and self-efficacy in college students-ProQuest,” Coll.
Stud. J., 2012.

H. B. Sharma, “Gender Difference in Aerobic Capacity
and the Contribution by Body Composition and
Haemoglobin Concentration: A Study in Young Indian
National Hockey Players,” J. Clin. DIAGNOSTIC Res.,
2016, doi: 10.7860/JCDR/2016/20873.8831.

[31]

V. Menz, N. Marterer, S. B. Amin, M. Faulhaber, A. B.
Hansen, and J. S. Lawley, “Functional vs. Running
low-volume high-intensity interval training: Effects on
vo2max and muscular endurance,” J. Sport. Sci. Med.,
vol. 18, no. 3, 2019.

P. Hutchinson, K. Cureton, H. Outz, and G. Wilson,
“Relationship of Cardiac Size to Maximal Oxygen
Uptake and Body Size in Men and Women,” Int. J.
Sports Med., vol. 12, no. 04, pp. 369–373, Aug. 1991,
doi: 10.1055/s-2007-1024696.

[32]

E. Murawska-Cialowicz et al., “Effect of hiit with
tabata protocol on serum irisin, physical performance,
and body composition in men,” Int. J. Environ. Res.
Public Health, vol. 17, no. 10, 2020, doi:
10.3390/ijerph17103589.

R. Terra, S. A. G. da Silva, V. S. Pinto, and P. M. L.
Dutra, “Effect of exercise on the immune system:
Response, adaptation and cell signaling,” Revista
Brasileira de Medicina do Esporte, vol. 18, no. 3. 2012,
doi: 10.1590/S1517-86922012000300015.

[33]

I. W. W. Pratama Putra, I. K. B. Astra, and I. G. Suwiwa,
“Motivasi Peserta Didik SMK Triatmajaya Singaraja
Menjaga Kebugaran Jasmani pada Masa Pandemi
Covid-19,” J. Ilmu Keolahragaan Undiksha, vol. 8, no.
2, 2020, doi: 10.23887/jiku.v8i2.29575.

[34]

S. Hermassi et al., “Physical Activity, Sedentary
Behavior, and Satisfaction With Life of University
Students in Qatar: Changes During Confinement Due to
the COVID-19 Pandemic,” Front. Psychol., vol. 12,
Sep. 2021, doi: 10.3389/fpsyg.2021.704562.

[35]

J. Dziewior, L. Carr, G. Pierce, and K. Whitaker,
“Physical Activity And Sedentary Behavior In College
Students During The Covid-19 Pandemic,” Med. Sci.

[15]

R. A. Gani, M. E. Winarno, I. Z. Achmad, and R. N.
Sumarsono, “Vo2max Level of Unsika Swimming
Athletes,” J. Pendidik. Jasm. dan Olahraga, vol. 5, no.
1, 2020, doi: 10.17509/jpjo.v5i1.23696.

[16]

D. L. Romadhoni, I. Herawati, and A. Pristianto,
“Pengaruh Pemberian Circuit Training Terhadap
Peningkatan VO2Max pada Pemain Futsal di Maleo
Futsal Magetan,” J. Kesehat., vol. 11, no. 1, 2018, doi:
10.23917/jk.v11i1.7004.

[17]

W. Chen, A. Hammond-Bennett, A. Hypnar, and S.
Mason, “Health-related physical fitness and physical
activity in elementary school students,” BMC Public
Health,
vol.
18,
no.
1,
2018,
doi:
10.1186/s12889-018-5107-4.

[18]

P. F. Lee et al., “Cross-sectional associations of
physical fitness performance level and sleep duration
among older adults: Results from the national physical
fitness survey in Taiwan,” Int. J. Environ. Res. Public
Health,
vol.
17,
no.
2,
2020,
doi:
10.3390/ijerph17020388.

[19]

D. Perez-Cruzado, A. I. Cuesta-Vargas, E. Vera-Garcia,
and F. Mayoral-Cleries, “The relationship between
quality of life and physical fitness in people with severe
mental illness,” Health Qual. Life Outcomes, vol. 16,
no. 1, 2018, doi: 10.1186/s12955-018-0909-8.

[20]

[21]

[22]

[23]

[24]

171

D. M. do Nascimento et al., “Cardiopulmonary exercise
capacity and quality of life of patients with heart failure
undergoing a functional training program: study
protocol for a randomized clinical trial,” BMC
Cardiovasc. Disord., vol. 20, no. 1, p. 200, Dec. 2020,
doi: 10.1186/s12872-020-01481-6.
C. ju Liu, D. M. Shiroy, L. Y. Jones, and D. O. Clark,
“Systematic review of functional training on muscle
strength, physical functioning, and activities of daily
living in older adults,” European Review of Aging and
Physical Activity, vol. 11, no. 2. Springer Verlag, pp.
95–106, Oct. 2014, doi: 10.1007/s11556-014-0144-1.

172

University Students' Daily Activities and Physical Fitness during COVID-19 Pandemic

Sport. Exerc., vol. 53, no. 8S, pp. 184–185, Aug. 2021,
doi: 10.1249/01.mss.0000761204.78353.d8.
[36]

[37]

J. P. Kulinski et al., “Association Between
Cardiorespiratory Fitness and Accelerometer-Derived
Physical Activity and Sedentary Time in the General
Population,” Mayo Clin. Proc., vol. 89, no. 8, pp. 1063–
1071, Aug. 2014, doi: 10.1016/j.mayocp.2014.04.019.
M.-N. Gim and J.-H. Choi, “The effects of weekly
exercise time on VO2max and resting metabolic rate in
normal adults,” J. Phys. Ther. Sci., vol. 28, no. 4, pp.
1359–1363, 2016, doi: 10.1589/jpts.28.1359.

[38]

Y. J. Yang, “An Overview of Current Physical Activity
Recommendations in Primary Care,” Korean J. Fam.
Med., vol. 40, no. 3, pp. 135–142, May 2019, doi:
10.4082/kjfm.19.0038.

[39]

R. E. Reigal et al., “Physical Fitness Level Is Related to
Attention and Concentration in Adolescents,” Front.
Psychol., vol. 11, 2020, doi: 10.3389/fpsyg.2020.00110.

[40]

U. M. Kujala, T. Viljanen, S. Taimela, and J. T.
Viitasalo, “Physical activity, VO2max, and jumping
height in an urban population.,” Med. Sci. Sports Exerc.,
vol. 26, no. 7, pp. 889–95, Jul. 1994, [Online].
Available:
http://www.ncbi.nlm.nih.gov/pubmed/7934764.

[41]

A. G. Azwar and C. Candra, “Analisis Beban Kerja Dan
Kelelahan Pada Mahasiswa Menggunakan Nasa-Tlx
Dan Sofi Studi Kasus Di Universitas Sangga Buana
Ypkp Bandung,” ReTIMS, vol. 1, no. 1, 2019.

[42]

B. M. Antunes, E. Z. Campos, S. S. Parmezzani, R. V.
Santos, E. Franchini, and F. S. Lira, “Sleep quality and
duration are associated with performance in maximal
incremental test,” Physiol. Behav., vol. 177, pp. 252–
256, Aug. 2017, doi: 10.1016/j.physbeh.2017.05.014.

[43]

D. Zou et al., “Insomnia and cardiorespiratory fitness in
a middle-aged population: the SCAPIS pilot study,”
Sleep Breath., vol. 23, no. 1, pp. 319–326, Mar. 2019,
doi: 10.1007/s11325-018-1765-9.

[44]

J. Mota and S. Vale, “Associations between sleep
quality with cardiorespiratory fitness and BMI among
adolescent girls,” Am. J. Hum. Biol., vol. 22, no. 4, pp.
473–475, Dec. 2009, doi: 10.1002/ajhb.21019.

[45]

T. Anderson, H. Trisna, and L. Lilis, “The Correlation

between Night Sleep Duration and Physical Activity
with Cardiorespiratory Fitness Test Results in Healthy
Medical College Students: a Pilot Study,” J. Anthropol.
Sport Phys. Educ., vol. 6, no. 1, pp. 25–29, Jan. 2022,
doi: 10.26773/jaspe.220105.
[46]

A. Mekayanti, Indrayani, and K. Dewi, “Optimalisasi
Kelenturan (Flexibelity), Keseimbangan (Balance), dan
Kekuatan (Strength) Tubuh Manusia secara Instan
dengan Menggunakan ‘Secret Method,’” J. Virgin, vol.
1, no. 1, 2015.

[47]

S. E. Putra, “‘ EXERCISE METABOLISM ’ Setiandi
Eka Putra,” J. Manaj. Sains, 2020.

[48]

J. Romeo, J. Wärnberg, T. Pozo, and A. Marcos,
“Physical Activity, Immunity and Infection,” Proc. Nutr.
Soc., vol. 69, no. 3, pp. 390–399, 2010, doi:
10.1017/S0029665110001795.

[49]

Purwanto, “Dampak Senam Aerobik terhadap Daya
Tahan Tubuh dan Penyakit,” Dampak Senam Aerobik
terhadap Daya Tahan Tubuh dan Penyakit, vol. 1, no. 1,
pp. 1–9, 2011, doi: 10.15294/miki.v1i1.1128.

[50]

A. Rodríguez-Fernández, A. Zuazagoitia-Rey-Baltar,
and E. Ramos-Díaz, “Quality of Life and Physical
Activity: Their Relationship with Physical and
Psychological Well-Being,” in Quality of Life and
Quality of Working Life, 2017.

[51]

I. Esteban-Cornejo et al., “Independent and combined
influence of the components of physical fitness on
academic performance in youth,” J. Pediatr., vol. 165,
no. 2, 2014, doi: 10.1016/j.jpeds.2014.04.044.

[52]

D. R. Bassett and E. T. Howley, “Limiting factors for
maximum oxygen uptake and determinants of
endurance performance. / Facteurs limitants de la
consommation maximale d’oxygene et determinants de
la performance d’endurance,” Med. Sci. Sport. Exerc.,
vol. 32, no. 1, 2000.

[53]

C. Wibowo and D. C. Dese, “Hubungan Indeks Masa
Tubuh Dengan Vo2Max Pada Atlet Bolabasket,” Phys.
Educ. Heal. Recreat., vol. 3, no. 2, 2019.

[54]

E. Bentlage et al., “Practical Recommendations for
Maintaining Active Lifestyle during the COVID-19
Pandemic: A Systematic Literature Review,” Int. J.
Environ. Res. Public Health, vol. 17, no. 17, p. 6265,
Aug. 2020, doi: 10.3390/ijerph17176265.

