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ABSTRACT

Sleep quality is a vital indicator for maintaining physical health. Physical fitness is known to play a role in
maintaining the body's physiological functions. This study aimed to determine the relationship between physical
fitness and sleep quality among medical students of the Faculty of Medicine, Udayana University, class of 2024.
This research employed an analytical observational design with a cross-sectional approach. The subjects were
n=80 active students from the Undergraduate Medical Study Program, FK UNUD, class of 2024, selected using a
simple random sampling technique. Physical fitness data were measured using the bleep test, while sleep quality
data were collected through the PSQI questionnaire. Data were analyzed using descriptive analysis and the Chi-
Square test to determine the relationship between variables. Based on the crosstabulation results, the majority of
respondents with poor sleep quality exhibited low physical fitness, whereas good sleep quality was more
frequently associated with moderate to high physical fitness. The Chi-square test showed a significant relationship
between sleep quality and physical fitness (p<0.001). Further analysis yielded a PR value of 0.30 with a 95% CI:
0.15-0.63, which confirmed that good sleep quality was associated with higher levels of physical fitness. There
was a significant relationship between physical fitness and sleep quality among medical students. Students with
better physical fitness tended to have more optimal sleep quality. These results indicate the importance of regular
physical activity as a supporting factor in maintaining sleep quality and the physiological well-being of medical
students.
Keywords: Physical fitness, sleep quality, medical students, physical activity, PSQI.

INTRODUCTION

Sleep quality is a vital indicator for maintaining

physical and mental health. Among medical students, sleep
quality is frequently compromised due to high academic
burdens, stress, and a tendency toward sedentary behavior.
Chronic sleep disturbances can lead to decreased
concentration, impaired physiological functions, and a
decline in both academic productivity and overall quality of
life.
Various studies have shown that the prevalence of poor
sleep quality among students, particularly medical students,
is relatively high. Factors such as long study durations,
academic pressure, and an inactive lifestyle contribute to
these sleep disturbances. This situation makes sleep quality
a relevant health issue that warrants serious attention within
the medical student population’.

Physical fitness is the body's ability to perform daily
activities effectively without experiencing excessive fatigue

http://ojs.unud.ac.id/index.php/eum
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while maintaining energy reserves. Sufficient physical
activity is known to play a role in enhancing physical fitness
and assisting the body's physiological regulation, including
the nervous and hormonal systems involved in the sleep
process. Individuals with good physical fitness tend to have
more regular sleep patterns and more optimal sleep quality?.

Although numerous studies have reported a
relationship between physical fitness and sleep quality, the
results remain varied and inconsistent, especially among
medical students in Indonesia. Therefore, research
concerning the relationship between physical fitness and
sleep quality among students of the Faculty of Medicine,
Udayana University, class of 2024, is essential to provide a
clearer empirical overview. This study aimed to determine
the relationship between physical fitness and sleep quality
among medical students of the Faculty of Medicine,
Udayana University, class of 2024.
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LITERATURE REVIEW
Sleep
Epidemiological Data on Sleep Quality

Poor sleep quality was a global health issue with a high
prevalence, particularly ~ among young adults.
Epidemiological studies showed that approximately one-
third of the adult population did not meet the recommended
sleep duration. Among students, especially medical
students, the prevalence of sleep disturbances was reported
to be higher than in the general population, which was
associated with academic burden, stress, and lifestyle
changes. In Indonesia, the majority of students were
reported to have poor sleep quality, making this condition a
health issue that warranted special attention®.

Definition of Sleep and Sleep Quality

Sleep is a physiological state characterized by a
reversible decrease in consciousness and plays a vital role in
the recovery of physical and mental functions. Sleep quality
is not only determined by sleep duration but also
encompasses subjective aspects such as sleep onset latency,
sleep continuity, and the level of alertness after waking.
Good sleep quality is characterized by short sleep latency,
high sleep efficiency, minimal sleep disturbances, and a
duration appropriate for age requirements®.

Physiology of Sleep

The sleep process is an active mechanism involving
complex interactions between the central nervous system and the
autonomic nervous system. Sleep regulation is influenced by the
activity of brain structures such as the raphe nuclei,
hypothalamus, and the reticular system. Neurotransmitters and
hormones, such as serotonin and melatonin, play crucial roles in
initiating and maintaining sleep. Furthermore, sleep is regulated
by two primary mechanisms: sleep homeostasis and circadian
rhythms, which work synergistically to regulate the sleep-wake
cycle **.

Stages of Sleep

Sleep consists of two main phases: Non-Rapid Eye
Movement (NREM) and Rapid Eye Movement (REM). The
NREM phase is divided into several stages characterized by
decreased physiological activity and increased body recovery
processes. REM sleep is marked by increased brain activity,
intense dreaming, and plays an essential role in memory
consolidation and emotional regulation. NREM and REM cycles
occur repeatedly throughout the night and contribute to overall
sleep quality*”.

Sleep Requirements

Sleep requirements vary based on age and individual
conditions. For young adults, the recommended sleep duration is
approximately 7-9 hours per night. Chronic sleep deprivation
could lead to impaired cognitive function, decreased physical
fitness, and an increased risk of health disorders. Therefore,
fulfilling adequate sleep needs is a vital aspect of maintaining
individual health and performance®.

Factors Affecting Sleep Quality
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Sleep quality is influenced by various internal and external
factors. Internal factors include health status, stress, nutritional
status, body mass index, hormonal factors, and genetics. External
factors include the sleep environment, physical activity, and the
consumption of certain medications. Physical activity and
physical fitness are modifiable factors that play a significant role
in improving sleep quality when performed regularly and at an
appropriate intensity”.

Measurement of Sleep Quality

Sleep quality can be measured subjectively using
standardized questionnaires, one of which is the Pittsburgh Sleep
Quality Index (PSQI). This instrument assessed sleep quality over
the past month through several components, such as sleep
duration, sleep latency, sleep disturbances, and daytime
dysfunction. The PSQI global score was used to classify sleep
quality as good or poor, making this instrument widely used in
clinical and epidemiological research®.

Physical Fitness
Definition of Physical Fitnes

Physical fitness is defined as the body's ability to
perform daily activities effectively without experiencing
excessive fatigue while maintaining energy reserves.
Physical fitness reflects the optimal condition of the
cardiovascular, respiratory, and musculoskeletal systems,
enabling individuals to carry out physical and mental
activities productively®’.

Components of Physical Fitness

Physical fitness consists of several primary health-related
components, including cardiorespiratory endurance, muscular
strength, flexibility, body composition, and maximal oxygen
capacity (VO, max). These components interact and determine
the body’s ability to sustain physical activity over a certain period.
VO, max is frequently used as the primary indicator of
cardiorespiratory fitness®.

Benefits of Physical Fitness

Good physical fitness provides various benefits, including
enhancing the immune system, reducing the risk of chronic
diseases, improving mental health, and increasing concentration
and productivity. For students, physical fitness plays a role in
supporting academic performance and the ability to adapt to high
academic demands”.
Measurement of Physical Fitness

Physical fithess can be measured through various
cardiorespiratory tests, one of which is the bleep test. The bleep
test was used to estimate VO, max capacity and assess
cardiovascular endurance. This test was practical, easy to
implement, and widely used in physical fitness research among
young populations(7,10).

The Relationship Between Sleep Quality and Physical Fitness
Sleep quality and physical fitness have a reciprocal
relationship. Physical activity that improves physical fitness could
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enhance the regulation of hormones and the nervous system
involved in the sleep process, thereby improving sleep quality.
Conversely, poor sleep quality could decrease physical fitness due
to impaired bodily recovery and increased fatigue. Numerous
studies showed a significant relationship between physical fitness
and sleep quality, although some research findings still indicated
varied results®.

MATERIALS AND METHODS

This study was an analytical observational research
employing a cross-sectional design. The research subjects
were active students from the Undergraduate Medical Study
Program, Faculty of Medicine, Udayana University, class of
2024.

There are 80 respondents were selected using a simple
random sampling technique in accordance with the
established inclusion and exclusion criteria. Sleep quality
was measured using the Pittsburgh Sleep Quality Index
(PSQI) questionnaire, while physical fitness was assessed
using the bleep test to measure cardio-respiratory endurance
capacity.

Table 1 Responden Characteristics

Data were analyzed descriptively and bivariately.
The Chi-square test was utilized to evaluate the relationship
between physical fitness and sleep quality, with a statistical
significance level set at p < 0.05.

RESULT
Research Result

This study was conducted between September and October
2025, involving students from the Faculty of Medicine, Udayana
University, class of 2025, as respondents. The research was
carried out after obtaining an ethical clearance certificate from
Udayana University. A total of 82 respondents initially met the
established inclusion and exclusion criteria. However, out of these
82 respondents, 2 were dropped out because they did not
complete the questionnaire and were unwilling to perform the
bleep test. Consequently, the final data processed consisted of 80
respondents.

Respondent Characteristics

Table 1 presents the distribution of respondents based
on gender, age, and nutritional status as indicated by the
Body Mass Index (BMI).

Variable Category n %

Gender Male 38 47,5
Female 42 52,5
Ages Young Adult 80 100
BMI Underweight 9 11,3
Normal 55 68,8

Overweight 8 10

Obese 8 10

This study involved a total of 80 respondents. The
characteristics were described based on gender, age, and
nutritional status (Body Mass Index/BMI). In general, the
respondents were predominantly female, totaling 42
individuals (52.5%), while male respondents numbered 38
individuals (47.5%).

Regarding the age distribution, the majority of
respondents were concentrated in the 19-year-old group,
reaching a significant total of 62 individuals (77.5%).

http://ojs.unud.ac.id/index.php/eum
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The proportions of other age groups were as follows:
20 years old (10 individuals or 12.5%), 18 years old (7
individuals or 8.8%), and 21 years old, which represented
the smallest group with only 1 individual (1.3%).

Based on the nutritional status measured by BMI, most
respondents were in the normal category, totaling 55
individuals (68.8%). Respondents in the underweight
category numbered 9 individuals (11.3%), while the
overweight and obese categories had equal proportions, with 8
individuals (10.0%) each. had equal proportions, with 8
individuals (10.0%) each.
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Distribution of Sleep Quality and Physical Fitness

The following table presents the distribution of the
respondents' sleep quality and physical fitness.

Table 2 Distribution of Sleep Quality and Physical Fitness

Variable n %
Sleep Quality

Good Quality (<5) 40 50
Bad Quality (>5) 40 50

Physical Fitness
Low (5-6) 41 51,2
Moderate (7 —9) 30 375
High (>10) 9 11,3

Based on the measurement of sleep quality using
the Pittsburgh Sleep Quality Index (PSQI), it was found that
out of the 80 respondents, the proportion between good and
poor sleep quality was equally distributed. Respondents
with good sleep quality (score <5) totaled 40 individuals
(50%), while respondents with poor sleep quality (score > 5)
also totaled 40 individuals (50%).

Based on the physical fitness measurements using
the Bleep Test, it was observed that out of the total 80
respondents, the majority fell into the low physical fitness

category, totaling 41 individuals (51.2%). A total of 30
respondents (37.5%) were in the moderate physical fitness
category, while only 9 respondents (11.3%) were classified
in the high physical fitness category.

The Relationship Between Physical Fitness and Sleep
Quality

Based on the analysis of the relationship between
physical fitness and sleep quality among the respondents,
the following results were obtained.

Table 3 Results of the Analysis on the Relationship Between Physical Fitness and Sleep Quality Among Students of the
Faculty of Medicine, Udayana University, Class of 2024

Physical Fitness

Low Moderate High Total Cl 95%
n n n n  Pp-value PR Lower  Upper
Sleep % % % %
Qullty  pag 33 7 0 40  <0.001 0,304 0,15 0,63
825%  17,5% 00%  100%
23 9 40
Good 5000  57,5% 225%  100%
n 41 23 9 80
Total % 51,2%  57,5% 11,3%  100%

Bivariate analysis was performed on 80 respondents to
examine the relationship between sleep quality and physical
fitness. The distribution results showed a contrasting pattern
between the two sleep quality groups.

In the group with poor sleep quality (n = 40), the
majority of respondents, specifically 33 individuals (82.5%),
had low physical fitness. The remaining 7 individuals
(17.5%) were in the moderate physical fitness category, and
no respondents (0%) were found with high physical fitness.

In contrast, in the group with good sleep quality (n =
40), the largest proportion of respondents (23 individuals or
57.5%) was in the moderate physical fitness category.
Furthermore, 9 individuals (22.5%) were classified as

http://ojs.unud.ac.id/index.php/eum
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having high physical fitness, while only 8 individuals
(20.0%) were classified with low physical fitness.

The results of the statistical test using the Chi-square
test indicated that there was a significant relationship
between sleep quality and physical fitness, with a value of p
< 0.001, meaning the relationship was statistically
significant (p < 0.05). This finding indicates that
respondents with good sleep quality tended to have higher
levels of physical fitness compared to respondents with poor
sleep quality, with a Prevalence Ratio (PR) of 0.30 and a
95% Confidence Interval (95% CI) between 0.15 and 0.63.
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DISCUSSION

This study demonstrated a significant relationship
between sleep quality and physical fitness among medical
students of Udayana University, class of 2024, with a Chi-
Square test result of p=0.001 (p<0.05). Students with poor
sleep quality showed a lower prevalence of moderate
physical fitness compared to those with good sleep quality
(PR = 0.30; 95% CI: 0.15-0.63), indicating that poor sleep
quality was associated with a decrease in physical fitness
levels(11).

Physiologically, good physical fitness reflects the
efficiency of the cardiovascular and respiratory systems,
which supports the regulation of sleep hormones,
enhancement of parasympathetic activity, and the
prolongation of Non-Rapid Eye Movement (NREM) sleep
phases, particularly slow-wave sleep(12).

This mechanism plays a vital role in tissue recovery
and energy balance during sleep. Conversely, low physical
fitness is associated with increased stress hormones and
circadian rhythm disturbances, which can diminish sleep
quality(12,13).

These findings were consistent with various previous
studies reporting a positive relationship between physical
fitness and sleep quality among student populations. For
medical students, who face a high risk of sleep disturbances
due to academic stress, these results confirmed that physical
fitness serves as an important protective factor.
Consequently, regular physical activity with balanced
intensity can serve as an effective non-pharmacological
preventive strategy to enhance sleep quality and support
students' health and academic performance(14,15).

CONCLUSION AND SUGGESTION

This study demonstrated a significant relationship
between sleep quality and physical fithess among students
of the Faculty of Medicine, Udayana University, class of
2024, where students with better sleep quality tended to
have more optimal physical fitness levels. These findings
underscored the importance of sleep quality as an indicator
of physiological well-being among medical students.
Therefore, the implementation of regular, balanced-intensity
physical activity and effective stress management is
recommended as a preventive effort to enhance both sleep
quality and physical fitness. Future research is expected to
utilize longitudinal or interventional designs and consider
other factors potentially influencing sleep quality to
strengthen the evidence of a causal relationship.

http://ojs.unud.ac.id/index.php/eum
doi:10.24843.MU.2026.V15.i6.P09

REFERENCE

1.

Altunalan T, Arslan E, Ocakoglu Ao. The
Relationship Between Physical Activity Level and
Timing and Sleep Quality and Hygiene in Healthy
Individuals: a Cross-Sectional Study. Bmc Public
Health. 2024 Dec 1;24(1).

Li L, Wang C, Wang D, Li H, Zhang S, He Y, Et
Al. Optimal Exercise Dose and Type for Improving
Sleep Quality: A Systematic Review and Network
Meta-Analysis of Rcts. Vol. 15, Frontiers in
Psychology. Frontiers Media Sa; 2024.

Kaczmarek F, Bartkowiak-Wieczorek J, Matecka
M, Jenczylik K, Brzezinska K, Gajniak P, Et Al.
Sleep and Athletic Performance: A
Multidimensional Review of Physiological and
Molecular Mechanisms. Vol. 14, Journal of Clinical
Medicine. Multidisciplinary Digital Publishing
Institute (MDPI); 2025.

Korkutata A, Korkutata M, Lazarus M. The Impact
of Exercise on Sleep And Sleep Disorders. NPJ
Biological Timing and Sleep. 2025 Feb 3;2(1).
Liatis Zailia S, Multazam A, Rahmawati Na,
Fisioterapi D, Kesehatan I, Malang Um. Hubungan
Tingkat Kebugaran Fisik Dengan Kualitas Tidur
pada Mahasiswi Penghafal Al-Qur’an di Kota
Malang. Jurnal Kesehatan Tambusai.
2024;5(2):3783-7.

Liu D, Tian Y, Liu M, Yang S. The Impact of
Physical Exercise on Sleep Quality Among College
Students: The Chain Mediating Effects of Perceived
Stress and Ruminative Thinking. Psychol Res
Behav Manag. 2025; 18:361-73.

Prima Jh, Marheni E. The Relationship Between
Physical Fitness/Physical Condition and Students’
Sleep Quality. International Sport Edelweiss Journal
2024;01(01):19-24. Available From:
https://journal.neppublisher.com/index.php/isej/
Kriswanto Es, Prasetyowati I, Sunardi J, Suharjana
F. The Influence of Quality of Sleep and Physical
Activity on Physical Fitness. in: Yishpess.
Scitepress; 2020. P. 465-70.

Utomo S, Kiani Cakrawati D, Rachman Sadewa Y,
Woro Mulaksito Mulyadi R. Hubungan Aktivitas
Fisik dan Kualitas Tidur dengan Kebugaran Jasmani
Peserta Didik Sekolah Menengah Atas. Jurnal
Pendidikan Jasmani Indonesia. 2025;21(2):150-62.

Page 57


https://journal.neppublisher.com/index.php/isej/

10.

11.

12.

Dubinina E, Korostovtseva Ls, Rotar O, Amelina V,
Boyarinova M, Bochkarev M, Et Al Physical
Activity Is Associated with Sleep Quality: Results
of The Esse-RF Epidemiological Study. Front
Psychol. 2021 Aug 5;12.

Kim N, Ka S, Park J. Effects of Exercise Timing
and Intensity on Physiological Circadian Rhythm
and Sleep Quality: A Systematic Review. Vol. 27,
Physical Activity and Nutrition. Korean Society for
Exercise Nutrition; 2023. P. 52-63.

Gunarsa Sd, Wibowo S. Hubungan Kualitas Tidur
Dengan Kebugaran Jasmani Siswa Hubungan
Kualitas Tidur Dengan Kebugaran Jasmani Siswa.
Jurnal Pendidikan Olahraga Dan Kesehatan.
2021;09(01):43-52. Available From:
https://ejournal.unesa.ac.id/index.php/jurnal-
pendidikan-jasmani

http://ojs.unud.ac.id/index.php/eum
doi:10.24843.MU.2026.V15.i6.P09

Desak Agung Diah Pramesti Dewi 1, Susy Purnawati, 2, Indira
Vidiari Juhanna, 3, Nila Wahyuni, 4

13.

14,

15.

Maziyyah An, Suryati T. Hubungan Aktivitas Fisik
dan Tingkat Stress dengan Kualitas Tidur
Mahasiswa Tingkat Akhir Program Studi S1
Keperawatan Hubungan Aktivitas Fisik dan Tingkat
Stress dengan Kualitas Tidur Mahasiswa Tingkat
Akhir Program Studi S1 Keperawatan. Jurnal
Kesehatan. 2023;12(2):2721-800.

Alnawwar Ma, Alraddadi Mi, Algethmi Ra, Salem
Ga, Salem Ma, Alharbi Aa. The Effect of Physical
Activity on Sleep Quality and Sleep Disorder: A
Systematic Review. Cureus. 2023 Aug 16;
Wahyana Wm, Wahid Wm. Sleep Quality is Related
to Health and Skills. Jurnal Pendidikan Jasmani.

2023;4(2).

Page 58


https://ejournal.unesa.ac.id/index.php/jurnal-pendidikan-jasmani
https://ejournal.unesa.ac.id/index.php/jurnal-pendidikan-jasmani
http://creativecommons.org/licenses/by/4.0/

