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Abstract.

Irregular exercise or insufficient physical activity may disrupt the biological clock and
secretion of the melatonin hormone, which is important in sleep regulation. Regular
exercise with a certain intensity and duration can help the body to increase melatonin
production which can reduce sleep disorders. A search of full-text articles relevant
to exercise and sleep quality was conducted in this literature review. We used four
international databases: PubMed, PMC, Wiley Library, and ProQuest. We searched for
articles published from 2017 to 2021. After screening the collected articles, only 12
articles were included. The articles were assessed using the JBI appraisal tools and
the data were analyzed using descriptive methods. It was found that regular exercise
at a certain intensity and duration affects the production of the melatonin hormone in
humans. 6 out of the 12 articles revealed that melatonin levels changed in the study
participants after doing exercise. Furthermore, 6 other articles mentioned that exercise
had an impact on improving sleep quality.

physical activity, exercise, sleep quality, melatonin hormone

Exercise is the body’s ability to move for physical and psychological stabilization. Exer-
cise that is applied irregularly causes fatigue and poor control of emotions. Less physical
activity may disrupt the biological clock and secretion of the melatonin hormone, which
an important in sleep regulation. A person with deficit hormone melatonin affects the
quality of his sleep [1].

The prevalention in the world who have poor sleep quality due to lack of exercise
amounts to 30-50% of the total population. Male respondents aged 13-19 years, 63.3%
experienced insomnia due to fatigue due to irregular physical activity [2]. In Indonesia,
insomnia affects more than 10% of the population, and has increased by 20%-40% every

year [3].
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Aerobic exercise can activate parasympathetic nerves and decrease sympathetic
nerve activity, resulting in fatigue that causes drowsiness. Exercise stimulates the pineal
gland in the process of secreting the hormone melatonin. Optimal synthesis of the hor-
mone melatonin can improve sleep satisfaction for the body. Smooth oxygen distribution
also has an impact on increasing sleep relaxation [4].

In this literature study, researchers wanted to understand and find out in more detail
about the impact of exercise that affected sleep quality based on melatonin levels in
humans. Researchers aim to investigate the impact of exercise with various intensities

on sleep quality for the body.

A literatur review method was used to examine previously published articles on the topic

of the interaction between exercise and sleep quality: focused on melatonin synthesis.
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Figure Y PRISMA diagram showing literature selection

Figure 1: PRISMA diagram showing literature selection and exclusion process.
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The inclusion criteria for full text journals were selected through the suitability of
keywords and research topics. Full text journal with design methods in the form of RCT,
cross sectional study, correlation, quasi-experimental and longitudinal study. Full text
journal articles published from 2017 to 2021 were included.

The following question was posed: 'how does the interaction between exercise and
sleep quality: focused on melatonin synthesis’. The researcher uses the PICO method
in solving the problem formulation in the journal that has been obtained. The search
terms were key word extracted from the research question that related to specific topic,
combined using Bolean operator to obtain all the articles relevant to such topic. Full

text journal articles published from 2017 to 2021 were included..

Researchers selected journals based on keywords and produced 7849 articles from
4 international database sites. After screening by selecting full text journals, according
to topic, removing duplication and JBI value assessments, the final result of the selected
process led to the inclusion of twelve articles in the literature review from several
database sites, including PubMed (n= 2), PMC (n= 3), Online Wiley Library (n=1), ProQuest
(n=6).

Extraction of data from selected journals through the stages of literature screening
and JBI journal quality assessment. Researchers collect information from journals and
present it in table form containing design, population, intervention, compare, results
and limitations. Quasi-experimental methods design dominated the included articles.
Journal quality assessment in data extraction is carried out using JBI critical appraisal

tools. Assessment with JBI checklists according to the research design of each journal.

In this research, an increase in post-exercise levels of the hormone melatonin was
obtained in 3 journal studies which stated that laboratory tests through the salivary
glands and blood showed a significant increase [5, 7, 10]. Melatonin levels in sclerosis
patients increased after moderate-intensity aerobic exercise from 106.65 pg/mL to 113.01
pg/mL [5]. Individuals that do high-intensity exercise cause an increase in melatonin
concentrations from 10 pg/mL to 16 pg/mL [10]. Moderate physical activity can to increase
the secretion of the hormone melatonin, but the timing and type of exercise must be

considered [17].
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Differences in melatonin hormone levels occur due to exercise with a certain duration
[16]. Treadmill exercise for 30 minutes by male athletes showed an increase in the
hormone melatonin at night after exercise 16.5 pg/mL [7]. Another study revealed that
female baseball athlete’s melatonin levels increased after 24 hours of long-duration
exercise for 2 hours, post-exercise hormone levels reached 25 pg/mL [13]. Jogging for
a short duration of 30 minutes believed to improve the deficit of the hormone melatonin
in children aged 9-12 years who suffer from autism in terms of urine laboratory tests
[15].

Physical activity exercise, high-intensity aerobic exercise, increases the body’s ability
to sleep and increases the production of the hormone melatonin at 20.00-03.00,
as evidenced by an improvement in PSQI scores [12]. The intensity of exercise that
normalizes melatonin helps the body to adapt to the circadian rhythm cause sleep
quality improves. Exercise in adults can shift sleep latency [18]. Short duration walking
exercise in patients with kidney disorders reduces the percentage of sleep disorders
from 90% to 53.3% [6].

Based on the literature study results, levels of the hormone melatonin in the human
body fluctuate due to several other factors such as physical conditions, body tem-
perature, environment, lifestyle [19]. Age is a factor in melatonin deficit{20]. Dark and
bright light also affects the quality of sleep because when it is dark the pineal will
produce melatonin, therefore a person feels more sleepy at night [21]. The increase in
the hormone melatonin can be influenced by fat oxidation due to long-duration exercise,
the impact is an increase in the plasma concentration of tryptophan so that serotonin
increases which causes fatigue and drowsiness [14]. This literature review study found
that there is a relationship between exercise and sleep quality in terms of melatonin
hormone levels. Future research is expected to more attention to aspects of sleep
disorders, especially in further education and in the clinical area.

A limitation of this study is the search for full text journals. Unfortunately, there are
still many journals published in the latest year that cannot be accessed for free. The
selected journals have several demographic aspects that are not explained. Further-
more, the study setting was too broad (child, young adult, adult and older people)
without distinguishing their age and medical medication, which could impact on the

validity of this review.
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This literature review study concluded that sleep disturbances can be reduced by
exercise. The hormone melatonin, which increases due to exercise, can improve the
circadian rhythm cycle. Exercise routine shows the effect of improving sleep quality
parameters. Exercise can be implemented for all ages as needed to help sleep disorders

based on the analysis of literature review studies in several related articles.
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