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Objective: This narrative review aims to bridge the knowledge gap regarding
the influence of exercise on sleep quality, exploring how various types,
intensities, and timings of exercise impact sleep across different populations.
Materials and Methods: A systematic search for relevant literature was
conducted in scholarly databases such as Google Scholar, PubMed, MEDLINE,
SPORTDiscus, CINAHL, and Web of Science. The search included terms
related to physical activity and sleep, focusing on studies published in English
from the past 10 years (2014-2024). Studies involving human participants and
employing randomized controlled trials (RCTs) or observational study designs
were prioritized.

Results: Regular moderate-intensity aerobic exercise, such as brisk walking or
cycling, significantly reduces sleep onset latency, improves sleep efficiency, and
enhances subjective sleep quality across various populations. Potential
mechanisms include stress hormone reduction, neurotransmitter regulation, and
body temperature control. Emerging evidence suggests that resistance training
can improve sleep onset latency and subjective sleep quality, particularly in older
adults and individuals with chronic conditions. The benefits may be linked to
muscle repair processes and stress reduction. The effects of High-Intensity
Interval Training (HIIT) on sleep are mixed, with moderate-intensity programs
showing potential benefits while excessive intensity or duration may disrupt
sleep. Timing also plays a crucial role, with late-night HIIT potentially having
negative impacts on sleep quality.

Conclusion: Regular exercise, especially moderate-intensity aerobic exercise, is
a powerful tool for improving sleep quality. Resistance training also holds
promise, particularly for specific populations. The impact of HIIT on sleep
requires further research to determine optimal training parameters. Healthcare
professionals should guide patients in tailoring exercise programs to optimize
sleep benefits.
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1. Introduction

leep, a fundamental pillar of human health,

significantly impacts physical and cognitive function
while influencing the risk of chronic diseases (1). Despite its
importance, millions worldwide struggle with sleep
disturbances, experiencing daytime fatigue and impaired
well-being (1). Fortunately, modifiable lifestyle factors like
exercise offer promising avenues for improving sleep quality
(2). This narrative review aims to bridge the knowledge gap
regarding the influence of exercise on sleep. We will delve
into existing research to explore how various exercise types,
intensities, and timings impact sleep quality in diverse
populations. By examining the effects of aerobic exercise,
resistance training, and high-intensity interval training
(HIIT), we hope to illuminate the potential mechanisms by
which exercise promotes better sleep. The significant
prevalence of sleep disturbances underscores the necessity
to explore effective and accessible interventions. Current
research suggests that regular physical activity can
considerably enhance sleep quality across various
populations, including healthy adults, adolescents, older
adults, and individuals with specific health conditions (1, 3,
4). Studies have demonstrated that exercise can improve
sleep onset latency (falling asleep time), sleep efficiency
(percentage of time spent asleep in bed), and subjective sleep
quality reports (5, 6). Notably, exercise may alleviate
symptoms of insomnia, a prevalent sleep disorder
characterized by difficulty falling or staying asleep (7).
However, the impact of exercise on sleep quality might be
influenced by factors like type, intensity, and timing.
Moderate-intensity aerobic exercise, such as brisk walking,
cycling, or swimming, appears to be particularly beneficial
for most populations (8, 9). Resistance training, involving
exercises that build muscle strength and endurance, has also
shown promise in promoting better sleep, especially in older
adults and individuals with chronic conditions (10, 11). The
effects of HIIT on sleep are less conclusive, with some
studies suggesting benefits while others report potential
sleep disruption, particularly when performed close to
bedtime (12, 13).

While the precise mechanisms by which exercise
improves sleep quality remain under investigation, several
potential pathways have been proposed. Exercise may
promote relaxation and decrease stress hormones like
cortisol, known to disrupt sleep (14). Physical activity may
also enhance the production of brain chemicals like
serotonin, contributing to feelings of calmness and well-
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being, ultimately promoting better sleep (14). Additionally,
exercise can help regulate body temperature, which plays a
role in initiating and maintaining sleep (15).

In conclusion, the substantial body of research suggests
that regular exercise can be a powerful tool to combat sleep
disturbances. Engaging in moderate-intensity aerobic
exercise or resistance training appears to be particularly
beneficial for sleep, while the effects of HIIT may depend
on timing and individual factors. This narrative review aims
to synthesize existing research on exercise and sleep,
providing valuable insights for healthcare professionals and
individuals seeking to improve their sleep quality through
lifestyle modifications. By incorporating physical activity
into their daily routines, individuals can potentially
experience significant improvements in sleep duration and
quality, leading to enhanced overall health and well-being.

2. Methods and Materials
2.1  Search Method and Scope

To comprehensively explore the existing research on the
relationship between exercise and sleep quality, we
conducted a systematic search for relevant literature in
scholarly databases. We primarily focused on the following
databases, recognized for their high quality and extensive
coverage of health and exercise science research:

e Google Scholar

e PubMed

e MEDLINE

e SPORTDiscus
e CINAHL

e Web of Science
Our search strategy employed a combination of Medical
Subject Headings (MeSH) terms and relevant keywords. We
utilized search terms encompassing various aspects of
exercise and sleep, including:

2.2  Searched Terms

physical activity, exercise training, aerobic exercise,
resistance training, high-intensity interval training (HIIT)
e Sleep terms: sleep quality, sleep duration, sleep
latency, sleep efficiency, insomnia
e Boolean operators (AND, OR, NOT) were
strategically incorporated to refine the search and
ensure retrieval of relevant studies. For instance,
the search string might resemble:
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e (exercise OR physical activity) AND (sleep quality
OR sleep duration OR sleep latency OR sleep
efficiency OR insomnia)

2.2.1  Article Selection

Additionally, we adopted a snowballing technique,
examining the reference lists of retrieved articles to identify
potentially relevant studies not captured by the initial search.
This approach helped to ensure a more comprehensive
review of the literature.

The search encompassed studies published in English
from the past 10 years (2014-2024) to capture the most
recent advancements in the field. This timeframe ensured
our review incorporated the latest research findings on
exercise and sleep. We primarily focused on studies
employing human participants and adopting randomized
controlled trial (RCT) or observational study designs. RCTs
were prioritized due to their strong internal validity in
establishing cause-and-effect relationships. Observational
studies, such as cohort studies or case-control studies, were
also considered to provide additional insights and explore
potential associations between exercise and sleep. Studies
solely focused on specific populations or clinical conditions
were excluded to maintain a broader scope and explore the
generalizability of findings across diverse populations.
However, relevant studies examining the effects of exercise
on sleep in specific populations (e.g., older adults,
individuals with insomnia) were included when findings
could be applied to a broader audience.

2.3  Data Synthesis

By employing a systematic search strategy, clearly
defined inclusion and exclusion criteria, and a focus on
recent high-quality research, this narrative review aims to
provide a comprehensive and up-to-date analysis of the
current understanding of how exercise impacts sleep quality.

3. The Impact of Aerobic Exercise on Sleep Quality

Aerobic exercise, characterized by sustained physical
activity that increases heart rate and breathing, has emerged
as a powerful tool for promoting better sleep quality across
various populations (8, 9, 16-19). Numerous studies have
documented the positive effects of moderate-intensity
aerobic exercise on sleep parameters, including sleep onset
latency (time to fall asleep), sleep efficiency (percentage of
time spent asleep in bed), and subjective sleep quality ratings
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(5, 6,16, 17, 19). Research suggests that engaging in regular
aerobic exercise can significantly reduce the time it takes to
fall asleep. A study by King et al. (2008) investigating the
effects of moderate-intensity exercise on older adults with
mild sleep complaints found improvements in sleep onset
latency, with participants falling asleep an average of 23
minutes faster after exercise intervention (17). Similarly,
Wang and Youngstedt (2014) observed a decrease in sleep
onset latency in older women following a single session of
moderate-intensity aerobic exercise (18). These findings
highlight the potential of aerobic exercise for individuals
struggling to fall asleep quickly. Aerobic exercise also
appears to improve sleep efficiency, the percentage of time
spent asleep in bed. Reid et al. (2010) conducted a study on
older adults with insomnia, demonstrating that participants
who engaged in regular aerobic exercise experienced
significant increases in sleep efficiency compared to the
control group (18). Likewise, Ezati et al. (2020) observed
improvements in sleep efficiency among female student
dormitory residents following participation in a regular
aerobic exercise program (16). These studies suggest that
aerobic exercise can promote a more consolidated sleep
pattern, reducing nighttime awakenings and improving
overall sleep quality. Subjective sleep quality reports, which
rely on individuals' self-reported perceptions of their sleep,
further support the beneficial effects of aerobic exercise.
Studies by Singh et al. (1997) and Driver and Taylor (2000)
reported significant improvements in subjective sleep
quality among participants engaging in regular aerobic
exercise programs (2, 10). These findings suggest that
individuals engaging in aerobic exercise perceive their sleep
to be deeper, more restorative, and more satisfying. The
mechanisms underlying the positive impact of aerobic
exercise on sleep quality are not fully understood, but several
potential pathways have been proposed. Exercise can
promote relaxation and reduce stress hormones like cortisol,
which can interfere with sleep initiation and maintenance
(14). Additionally, aerobic activity may enhance the
production of brain chemicals like serotonin, contributing to
feelings of calmness and well-being, ultimately leading to
better sleep (14). Furthermore, exercise can help regulate
body temperature, a crucial factor for sleep initiation. As
body temperature decreases after exercise, it can signal the
body to prepare for sleep (15).

In conclusion, a compelling body of evidence supports
the positive impact of aerobic exercise on sleep quality.
Engaging in regular moderate-intensity aerobic exercise
appears to reduce sleep onset latency, improve sleep
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efficiency, and enhance subjective sleep quality across
various populations. While the precise mechanisms remain
under investigation, potential pathways involve stress
reduction, neurotransmitter  production, and body
temperature regulation. Given the significant public health
burden of sleep disturbances, incorporating moderate-
intensity aerobic exercise into daily routines offers a safe,
effective, and accessible strategy for promoting better sleep
and overall well-being.

4. Exploring the Effects of Resistance Training on
Sleep

Resistance training, a form of exercise that builds muscle
strength and endurance, is emerging as a potential tool for
improving sleep quality, particularly for older adults and
individuals with chronic conditions (11, 20). While aerobic
exercise has traditionally received more attention in this
area, research on resistance training's impact on sleep is
growing. A key strength of resistance training for sleep
appears to be its ability to improve sleep onset latency, the
time it takes to fall asleep. Kovacevic et al. (2018) conducted
a systematic review of randomized controlled trials and
found evidence suggesting that resistance training can
reduce sleep onset latency (20). This aligns with the findings
of a pilot study by Ferris et al. (2005) which demonstrated
improved sleep onset latency in older adults following
resistance training (21). These findings suggest that
resistance training may be beneficial for individuals
struggling to fall asleep quickly. The impact of resistance
training on sleep efficiency, the percentage of time spent
asleep in bed, is less clear. While some studies, like those by
Faria et al. (2009), observed positive changes in sleep
efficiency with resistance training (22), further research is
needed to confirm these findings across diverse populations
(20). Subjective sleep quality reports offer additional
insights. Studies by Silva-Batista et al. (2017) on Parkinson's
disease patients and Ferris et al. (2005) on older adults
reported significant improvements in subjective sleep
quality following resistance training interventions (11).
These findings suggest that resistance training may be
particularly beneficial for populations struggling with sleep
disturbances. The exact mechanisms by which resistance
training might improve sleep remain under investigation.
One possibility is that the muscle repair and growth
processes stimulated by resistance training may promote
fatigue and a greater need for sleep (20). Additionally,
resistance training may enhance sleep quality by reducing
stress and anxiety, similar to aerobic exercise (20). It's
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important to note that some studies, such as the one by Alley
et al. (2015), suggest that the timing of resistance training
may influence sleep outcomes (23). However, more research
is needed to draw definitive conclusions (20). In conclusion,
evidence suggests that resistance training has the potential to
improve sleep quality, particularly for specific populations.
It may improve sleep onset latency and subjective sleep
quality, potentially through mechanisms involving muscle
repair processes and stress reduction. Although the research
base is not as extensive as for aerobic exercise, and the
optimal timing of resistance training sessions remains to be
fully elucidated, resistance training appears to be a
promising tool for promoting better sleep and overall well-
being. Further research is needed to fully understand the
mechanisms at play and explore the generalizability of these
findings across diverse populations.

5. High-Intensity Interval Training (HIIT) and Sleep:
A Balancing Act

High-Intensity Interval Training (HIIT), characterized by
intense bursts of activity followed by short rest periods, has
become a popular fitness trend. While its effectiveness in
boosting cardiovascular health and fitness is well-
established, the influence of HIIT on sleep remains a topic
of ongoing research with mixed findings (24, 25). Some
studies suggest that HIIT can be beneficial for sleep. For
instance, a review by Min et al. (2021) found that HIIT
interventions were associated with improvements in overall
sleep quality (23). Similarly, Jahrami et al. (2022) observed
positive changes in sleep quality among patients with
depressive disorders following eight weeks of HIIT (26).
These findings suggest that HIIT may be a valuable tool for
promoting better sleep in certain populations. However, the
intensity and duration of HIIT workouts appear to be crucial
factors. Studies like the one by Bullock et al. (2020) suggest
that exceeding recommended intensity levels or durations
during HIIT sessions might have negative consequences for
sleep quality in older adults (25). This aligns with concerns
raised in fitness communities regarding excessive HIIT
leading to overexertion and sleep disturbances (12).

There's also evidence that HIIT can be beneficial for
specific sleep disorders. Karlsen et al. (2017) observed
improvements in obstructive sleep apnea (OSA) symptoms
following HIIT intervention (12). This finding highlights the
potential of HIIT as a complementary therapy for managing
certain sleep conditions. Overall, the relationship between
HIIT and sleep appears to be dose-dependent. Moderate
intensity and duration HIIT programs may promote better
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sleep, particularly for specific populations. However,
exceeding recommended training parameters or engaging in
HIIT too close to bedtime could have negative impacts.
Further research is needed to definitively establish the
optimal HIIT training protocols for sleep benefits across
diverse populations. In the meantime, consulting with a
healthcare professional or certified trainer can help
individuals determine the most appropriate HIIT program to
incorporate into their routines without compromising sleep
quality.

6. The Science Behind Exercise-Induced Sleep
Improvement: A Multifaceted Approach

Exercise is a powerful tool for promoting overall health
and well-being, and its positive influence on sleep quality is
well-documented by research (2, 5, 6). But how exactly does
exercise promote better sleep? The answer lies in a complex
interplay of physiological and psychological mechanisms.

Stress hormones and neurotransmitters play a key role.
Regular exercise has been shown to reduce stress hormones
like cortisol, which can interfere with sleep (3, 14).
Conversely, exercise promotes the release of mood-boosting
neurotransmitters like serotonin, which can contribute to
feelings of calmness and relaxation, facilitating sleep onset
(14). Studies by Lederman et al. (2019) and Singh et al.
(1997) support this connection between exercise-induced
reductions in stress hormones and improved sleep quality,
particularly in individuals with mental health conditions (2,
3). Body temperature regulation also appears to be a crucial
factor. Exercise elevates core body temperature, and as our
body temperature drops afterward, it can signal sleepiness
and prepare the body for sleep (15, 16). Research by Horne
and Staff (1983) suggests that this post-exercise core
temperature decrease may play a significant role in
promoting sleep (15). The type, intensity, and timing of
exercise can also influence sleep outcomes. Moderate-
intensity aerobic exercise seems to be most beneficial for
sleep across various populations (5, 16-19). Studies by King
et al. (2008), Reid et al. (2010), and Wang et al. (2014) all
observed improvements in sleep quality following
moderate-intensity aerobic exercise interventions (17-19).
However, the timing of exercise is important. Engaging in
vigorous exercise too close to bedtime may have disruptive
effects due to the elevated body temperature it causes (8, 13).
Myllymaéki et al. (2011) observed negative impacts on sleep
quality when vigorous exercise was performed late at night
(8). While research on the effects of resistance training on
sleep is less extensive, some studies suggest potential
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benefits. Resistance training may improve sleep quality by
promoting muscle repair and growth processes, leading to
greater fatigue and a need for sleep (20). Ferris et al. (2005)
observed positive changes in sleep quality among older
adults following resistance training (11). However, the
optimal timing and intensity of resistance training for sleep
benefits remain areas of ongoing investigation (23). The
research on HIIT offers a more nuanced picture. HIIT can be
beneficial for sleep, particularly moderate-intensity
programs, as suggested by Min et al. (2021) (24). However,
exceeding recommended intensity or duration levels may
disrupt sleep due to the physiological stress it can cause (25).
Jahrami et al. (2022) observed improvements in sleep quality
with HIIT in individuals with depression, but it's important
to note that this population may have different sleep
characteristics compared to healthy adults (26).

In conclusion, exercise promotes better sleep through a
combination of factors, including stress hormone reduction,
neurotransmitter release, and body temperature regulation.
Moderate-intensity aerobic exercise appears to be most
consistently beneficial, with timing being a crucial factor.
While resistance training and HIIT may also offer sleep
benefits,more research is needed to determine the optimal
training parameters for different populations. Consulting
with a healthcare professional or certified trainer can help
individuals design an exercise program that promotes both
physical and sleep health.

7. Exercise as a Sleep Remedy for Diverse Populations

Exercise is a powerful and non-pharmaceutical
intervention for promoting better sleep across various
populations (2, 5, 6). Research suggests that the benefits of
exercise on sleep extend to adults, older adults, adolescents,
and even individuals with specific health conditions (3, 11,
16, 17).

Older Adults: For older adults experiencing sleep
disturbances, moderate-intensity aerobic exercise seems to
be particularly effective (16-19). Studies by King et al.
(2008) and Reid et al. (2010) observed significant
improvements in sleep quality among older adults with
insomnia following moderate-aerobic exercise programs
(17, 18). Resistance training may also be beneficial for older
adults, with some evidence suggesting improved sleep
quality (Ferris et al., 2005) (11). However, more research is
needed to determine the optimal types and timing of
resistance training for sleep benefits in this population (23).
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Adolescents: Similar to adults, adolescents can
experience sleep problems due to academic stress, social
pressures, and changes in biological rhythms (1). Desjardins
and Tanguay-Labonté (2018) highlight the potential of
physical activity to improve sleep quality in adolescents,
although the specific mechanisms need further investigation
(D).

Individuals with Health Conditions: For individuals
with mental health conditions like depression, exercise
offers a promising non-pharmacological approach to
improve sleep. Lederman et al. (2019) found that exercise
interventions were associated with better sleep quality in
individuals with mental illness (3). Similarly, Jahrami et al.
(2022) observed improvements in sleep quality among
patients with depression following HIIT (26). It's important
to note that the sleep characteristics of individuals with
depression may differ from healthy adults, and further
research is needed to understand the optimal exercise
strategies for this population.

Exercise as a General Treatment for Insomnia: Across
diverse populations, exercise has emerged as a first-line
treatment for insomnia. Research by Xie et al. (2021)
suggests that exercise interventions are effective in
improving sleep quality and reducing insomnia symptoms in
adults (5). Similarly, Singh et al. (1997) observed positive
changes in sleep patterns among adults with insomnia
following an exercise program (2).

Optimizing Exercise for Sleep: While most studies
support the benefits of exercise for sleep, the type, intensity,
and timing of exercise can influence outcomes. Moderate-
intensity aerobic exercise appears to be most consistently
beneficial (16-19). Engaging in vigorous exercise too close
to bedtime may disrupt sleep due to its effects on body
temperature (8, 13). Resistance training may also offer
benefits, but more research is needed to determine optimal
parameters (20, 23). HIIT may be a viable option for some
populations, but exceeding recommended intensity levels
can have negative consequences for sleep (24, 25).

In conclusion, exercise is a safe and effective non-
pharmacological intervention for promoting better sleep
across diverse populations. Consulting with a healthcare
professional or certified trainer can help individuals design
an exercise program that addresses their specific needs and
promotes both physical and sleep health.
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8. Optimizing Exercise for Sleep: A Tailored
Approach

Exercise is a powerful tool for promoting better sleep, but
for maximum benefit, tailoring the type, intensity, and
timing of exercise to individual needs is crucial (4, 9, 10).
Healthcare professionals can play a key role in guiding
patients towards an exercise routine that optimizes sleep
quality.

9. Type of Exercise

Moderate-Intensity Aerobic Exercise: Research
consistently shows that moderate-intensity aerobic exercise
is the most effective type for improving sleep quality across
various populations (16-19). Activities like brisk walking,
swimming, or cycling for 30 minutes most days of the week
are excellent options (16).

Resistance Training: While evidence is less extensive,
resistance training may also benefit sleep by promoting
muscle repair and growth, leading to greater fatigue and a
need for sleep (20). Studies by Ferris et al. (2005) suggest
potential improvements in sleep quality among older adults
following resistance training programs (11).

High-Intensity Interval Training (HIIT): HIIT can be
a viable option for some individuals, particularly moderate-
intensity programs as suggested by Min et al. (2021) (24).
However, exceeding recommended intensity or duration can
disrupt sleep due to the physiological stress response (25).
More research is needed to determine the optimal role of
HIIT in sleep improvement for different populations.

10. Intensity of Exercise

The intensity of exercise significantly impacts sleep
outcomes. Moderate-intensity exercise, where you can
comfortably hold a conversation, seems to be the sweet spot
for promoting sleep (4, 10). Very vigorous exercise too close
to bedtime can elevate core body temperature and disrupt
sleep onset, as observed in Myllymaki et al. (2011) (8).

11. Timing of Exercise

When you exercise can significantly influence its impact
on sleep. Ideally, schedule exercise sessions earlier in the
day to allow for your core body temperature to return to
baseline before bedtime (15). However, some studies
suggest that even evening workouts may not disrupt sleep in
certain populations, like endurance athletes (Thomas et al.,
2020) (13). Consulting with a healthcare professional can
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help individuals determine the optimal timing of exercise
based on their fitness level and sleep patterns.

12. Recommendations for Healthcare Professionals

Healthcare professionals can effectively utilize exercise
as a non-pharmacological intervention for sleep problems
by:

Assessing individual needs: Considering factors like
age, health conditions, current activity level, and sleep
disturbances is crucial for tailoring an exercise program (3,
11).

Providing education: Educating patients on the
connection between exercise and sleep, along with the
different types, intensity, and timing
considerations, empowers them to make informed choices
(9, 10).

Developing a personalized plan: Collaborate with
patients to design an exercise program that is
safe, enjoyable, and fits their lifestyle and sleep schedule (4).

Monitoring progress: Regularly monitor sleep patterns
and adjust the exercise program as needed to ensure
continued benefits (5, 6).

By incorporating these considerations, healthcare
professionals can leverage the power of exercise to help
individuals achieve better sleep and improve overall health
and well-being.

13. Future Research Directions

Scientific evidence shows exercise improves sleep, but
there's room for improvement when it comes to tailoring
exercise routines for different people. Here's how future
research might help us get the best sleep possible through
exercise. One area of focus will be figuring out the ideal
exercise mix. Researchers might explore how combining
aerobic exercise, weight training, and high-intensity training
benefits different groups of people and addresses specific
sleep issues. For example, they could see how these
combinations impact different sleep stages or help people
who struggle with insomnia or frequent awakenings.

Current research often looks at the short-term effects of
exercise on sleep. To get a clearer picture, scientists will
explore how exercise continues to improve sleep quality
over extended periods. This long-term research will help us
understand the lasting impact of exercise on sleep. Another
key area of investigation is the "dosage" of exercise for
optimal sleep. Researchers will delve into how factors like
exercise frequency, duration, and intensity influence sleep
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outcomes in various populations. This will help us determine
the ideal amount of exercise for different people to get the
best sleep benefit.

While some research exists on exercise and sleep for
older adults and people with mental health conditions, there's
a gap in knowledge for other groups. Future studies could
examine the best exercise strategies for children, teenagers,
pregnant women, and individuals with specific chronic
health problems. Understanding the "why" behind exercise
and sleep is also important. Research will explore the
biological and psychological mechanisms at play. This could
involve studying how exercise affects stress hormones, brain
chemicals, body temperature regulation, and other factors
that influence sleep. The future might involve personalized
exercise plans based on your unique sleep profile.
Researchers could explore creating exercise routines tailored
to your individual sleep patterns, natural sleep-wake
tendencies (chronotype), and even genetics. This would
allow for highly targeted exercise programs to maximize
sleep improvement. Finally, wearable technology and sleep
trackers hold promise for optimizing sleep through exercise.
By monitoring your sleep and providing feedback on how
your exercise choices affect your sleep quality, this
technology could become a valuable tool in your sleep health
journey.

By addressing these areas of future research, we can
refine our understanding of how exercise improves sleep and
develop more effective and personalized exercise strategies
to help everyone achieve better sleep.

14. Conclusion

Exercise is a powerful and safe non-pharmacological
intervention for promoting better sleep across diverse
populations. Research suggests that moderate-intensity
aerobic exercise is most consistently beneficial, with
resistance training and potentially HIIT offering additional
possibilities depending on the individual. Optimizing the
type, intensity, and timing of exercise based on individual
needs and sleep patterns is crucial for maximizing benefits.
Healthcare professionals can play a vital role by guiding
patients towards personalized exercise programs that
promote sound sleep and improve overall health.

Future research should delve deeper into refining exercise
recommendations for specific populations, understanding
the long-term effects of exercise on sleep, and exploring the
underlying mechanisms at play. The development of
personalized exercise prescriptions and the integration of
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wearable technology hold promise for further optimizing
sleep health through exercise interventions. By harnessing
the power of exercise, we can empower individuals to
achieve better sleep and unlock a multitude of health
benefits.
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