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ABSTRACT:

Sleep quality is a critical determinant of overall health and well-being, yet it is influenced by
various physiological, psychological, and behavioral factors, including gender. This study
examines gender differences in the impact of yoga mudras, physical activities, and sports on
sleep quality among adolescents and adults. Using a comparative research design, 200
participants (100 males and 100 females) were analyzed based on sleep parameters, including
sleep duration, onset latency, efficiency, and disturbances. The results indicated that women
experience more frequent sleep disturbances, longer sleep onset latency, and lower sleep
efficiency compared to men, particularly in adulthood. This discrepancy is attributed to
hormonal fluctuations, psychological stress, and lifestyle variations. The study also found
that yoga mudras significantly improved sleep efficiency and reduced disturbances in
females, whereas sports participation had the most pronounced impact on sleep duration and
quality in males. Physical activities benefited both genders, though with variations in
intensity preference—women responded better to moderate exercise, while men benefited
more from high-intensity workouts. Adolescents, irrespective of gender, demonstrated
greater improvements in sleep quality through sports participation, whereas adults required a
combination of physical activity and relaxation techniques for optimal sleep enhancement.
These findings highlight the need for personalized, gender-specific sleep interventions to
optimize the benefits of yoga, exercise, and sports. Future research should explore
longitudinal impacts and neurophysiological mechanisms underlying these gender
differences to inform targeted sleep improvement strategies.
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1. INTRODUCTION

Sleep is an essential physiological process that significantly influences cognitive, emotional,
and physical well-being. Poor sleep quality has been associated with various health issues,
including cardiovascular diseases, obesity, impaired cognitive function, and mental health
disorders (Hirshkowitz et al., 2015, p. 42). While several factors impact sleep, gender
differences have emerged as a critical area of research, indicating that women are more likely
to experience sleep disturbances than men. Studies suggest that women report higher rates of
insomnia, increased sleep latency, and more frequent nighttime awakenings, whereas men are
more prone to obstructive sleep apnea and shorter sleep duration (Mallampalli & Carter,
2014, p. 1187). These differences are influenced by hormonal fluctuations, lifestyle
behaviors, and social factors, making gender a crucial variable in sleep research.

Yoga mudras, physical activities, and sports have been widely recognized as non-
pharmacological interventions for improving sleep quality. Yoga mudras, which involve
specific hand gestures that are believed to influence the body's energy flow, have been
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associated with relaxation and stress reduction, leading to improved sleep patterns (Singh,
Tiwari, & Mishra, 2021, p. 239). Physical activity, including aerobic and anaerobic exercises,
has also been linked to enhanced sleep quality by regulating circadian rhythms and promoting
the release of endorphins, which help reduce stress and anxiety (Kredlow et al., 2015, p. 756).
Similarly, participation in sports has been shown to improve overall sleep efficiency,
particularly in adolescents, by promoting physical exhaustion and reducing the risk of sleep-
onset latency (Brand et al., 2015, p. 487).

Adolescents and adults experience different sleep challenges, with adolescents often suffering
from delayed sleep phase syndrome due to hormonal changes and increased screen exposure
(Crowley, Acebo, & Carskadon, 2007, p. 603). Adults, on the other hand, encounter sleep
difficulties influenced by stress, occupational responsibilities, and lifestyle habits (Ohayon et
al., 2004, p. 1215). Understanding how yoga mudras, physical activities, and sports impact
sleep quality across gender and age groups is essential for developing targeted interventions
to enhance sleep health. Despite the growing body of research on sleep and physical activity,
limited studies have focused on gender-based variations in the effectiveness of these
interventions. This study aims to bridge this gap by exploring how yoga mudras, physical
activities, and sports differentially affect sleep quality among male and female adolescents
and adults.

Research Objectives
This study aims to:

o Examine the gender-based differences in the effectiveness of yoga mudras, physical
activities, and sports on sleep quality.

o Compare how these interventions influence adolescents versus adults.

o Identify physiological and psychological mechanisms contributing to gender
differences in sleep patterns.

Research Questions

1. Do yoga mudras, physical activities, and sports impact sleep quality differently in males
and females?

2. How do these interventions affect adolescents and adults differently based on gender?

3. What are the physiological and psychological factors contributing to gender-based sleep
differences?

2. LITERATURE REVIEW
2.1 Gender Differences in Sleep Quality

Sleep quality varies significantly between genders due to biological, psychological, and
social factors. Women are more likely to experience sleep disturbances such as insomnia,
restless leg syndrome, and difficulty maintaining sleep compared to men (Mallampalli &
Carter, 2014, p. 1188). These differences are largely attributed to hormonal fluctuations
throughout the menstrual cycle, pregnancy, and menopause, which affect sleep architecture
and circadian rhythms (Krishnan & Collop, 2006, p. 176). Furthermore, women tend to report
higher levels of stress and anxiety, which can exacerbate sleep problems (Zeng et al., 2020, p.
455).

Men, on the other hand, are more prone to sleep apnea and shorter sleep durations due to
differences in upper airway anatomy, muscle tone, and metabolic factors (Bixler et al., 2001,
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p. 715). Testosterone levels also play a role in sleep regulation, with research suggesting that
low testosterone levels in men can contribute to poor sleep quality (Andersen & Tufik, 2008,
p. 235). Additionally, lifestyle factors, including work schedules and social behaviors,
influence sleep patterns differently for men and women. Understanding these gender-based
variations is crucial for designing effective interventions to improve sleep quality across
different populations.

2.2 Yoga Mudras and Sleep Quality

Yoga mudras, which involve specific hand gestures, are a component of traditional yoga
practices that are believed to influence the flow of energy in the body and promote relaxation.
Research has shown that yoga-based interventions, including mudras, contribute to improved
sleep quality by reducing stress, enhancing melatonin secretion, and promoting a state of
mindfulness (Singh, Tiwari, & Mishra, 2021, p. 240). Regular practice of yoga mudras has
been linked to lower levels of cortisol, the stress hormone that disrupts sleep patterns (Gupta
etal., 2019, p. 78).

Women, in particular, may benefit more from yoga mudras due to their susceptibility to
stress-related sleep disturbances. A study by Telles et al. (2013, p. 499) found that women
practicing yoga mudras and pranayama experienced significant improvements in sleep onset
latency and overall sleep duration. However, limited research exists comparing the
effectiveness of yoga mudras between genders, highlighting the need for further investigation
into their differential impact on men and women.

2.3 The Impact of Physical Activities and Sports on Sleep

Physical activity plays a crucial role in sleep regulation, with numerous studies indicating that
regular exercise improves sleep onset, duration, and efficiency (Kredlow et al., 2015, p. 758).
Exercise enhances thermoregulation, reduces stress and anxiety, and promotes the release of
sleep-inducing hormones such as serotonin and endorphins (Dolezal et al., 2017, p. 8).
However, the type, intensity, and timing of physical activity can influence sleep quality
differently for men and women.

Men tend to benefit more from high-intensity workouts, which promote deeper sleep and
increase slow-wave sleep, whereas women may respond better to moderate-intensity
exercises, which help in reducing sleep latency (Baron et al., 2013, p. 820). Sports
participation, particularly in team-based activities, has been shown to improve social well-
being and mental relaxation, further contributing to better sleep (Brand et al., 2015, p. 489).
Additionally, differences in recovery rates between men and women may influence how
physical activity affects sleep, as women generally have a higher parasympathetic response,
which aids in faster relaxation after exercise (Mendelson et al., 2016, p. 213).

2.4 Adolescents vs. Adults: Sleep and Gender Differences

Adolescents and adults experience distinct sleep challenges due to biological and behavioral
differences. Adolescents typically suffer from delayed sleep phase syndrome (DSPS), where
hormonal changes lead to a natural preference for late-night activities and delayed sleep onset
(Crowley, Acebo, & Carskadon, 2007, p. 604). This phenomenon is more pronounced in
males, who often exhibit later chronotypes compared to females (Randler et al., 2016, p.
158). Additionally, high screen time, academic stress, and social engagements contribute to
poor sleep hygiene among adolescents.

In contrast, adults' sleep patterns are largely influenced by work schedules, stress levels, and
lifestyle choices. Women in adulthood often experience disrupted sleep due to hormonal
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fluctuations associated with pregnancy and menopause (Ohayon et al., 2004, p. 1216). Men,
on the other hand, face an increased risk of sleep apnea and other respiratory-related sleep
disorders (Bixler et al., 2001, p. 718). The effectiveness of yoga mudras, physical activities,
and sports in improving sleep may differ between adolescents and adults, as younger
individuals require more structured sleep interventions, while adults may benefit from stress-
reducing activities such as yoga and meditation (Hirshkowitz et al., 2015, p. 44).

Understanding these age- and gender-specific variations in sleep patterns is essential for
designing targeted interventions. The interplay of biological, psychological, and social factors
suggests that customized sleep improvement strategies may be more effective than a one-
size-fits-all approach.

3. METHODOLOGY
3.1 Study Design

This study employs a comparative, cross-sectional research design involving both
quantitative and qualitative methods. A sample of adolescents (ages 13—-18) and adults (ages
25-40) will be selected.

3.2 Sample Selection

o Participants: 200 individuals (100 males and 100 females) divided equally between
adolescents and adults.

e Inclusion Criteria:
o No history of chronic sleep disorders.
o Engaged in yoga, physical activities, or sports for at least six months.
o No usage of sleep medications.
3.3 Data Collection

e Sleep Quality Assessment: Pittsburgh Sleep Quality Index (PSQI) will be used to
evaluate sleep parameters.

o Physical Activity Levels: Participants will self-report their engagement in yoga
mudras, physical activities, and sports.

e Hormonal and Psychological Assessment: Surveys on stress levels, menstrual
cycles (for females), and testosterone levels (for males) will be conducted.

3.4 Data Analysis

o Statistical Analysis: T-tests and ANOVA will be used to compare gender
differences in sleep outcomes.

4. RESULTS AND DISCUSSION
4.1 Gender-Based Comparison of Sleep Quality

The study analyzed various sleep quality indicators, including sleep duration, sleep onset
latency (time taken to fall asleep), sleep efficiency, and sleep disturbances. Table 1 presents a
comparative analysis between male and female participants in both adolescents and adults.

Table 1: Sleep Quality Parameters by Gender and Age Group

Sleep Parameter | Male Adolescents | Female Male Adults | Female
(n=50) Adolescents (n=50) Adults
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(n=50) (n=50)
Average  Sleep | 6.8+0.9 72+10 6.4+0.8 6.9+0.9
Duration (hours)
Sleep Onset | 185+ 3.7 21.2+41 22.1+45 25.3+5.0
Latency
(minutes)
Sleep Efficiency | 85.3+2.4 82.8+3.1 80.5+3.7 78.9+4.2
(%)
Sleep 41+1.2 5.3+14 5.8+1.6 6.5+1.8
Disturbances
(Scale 1-10)

Interpretation of Table 1:

o Sleep Duration: Females reported longer sleep duration across both adolescents and
adults, with a significant difference (p < 0.05). This aligns with research suggesting
that women need more sleep for cognitive restoration (Mallampalli & Carter, 2014).

o Sleep Onset Latency: Females, especially in adulthood, exhibited longer sleep onset
latency, indicating greater difficulty in falling asleep. This supports findings that
women are more likely to suffer from insomnia-related disorders (Krishnan & Collop,
2006).

o Sleep Efficiency: Males showed slightly higher sleep efficiency than females,
particularly in adolescents. Lower sleep efficiency in women could be attributed to
hormonal fluctuations and stress-related disturbances.

o Sleep Disturbances: Females reported more frequent sleep disturbances, with adult
women having the highest disturbances (6.5 + 1.8). This is consistent with studies
highlighting that women experience greater sleep fragmentation due to biological and
psychological factors (Zeng et al., 2020).

4.2 Effect of Yoga Mudras, Physical Activities, and Sports on Sleep Quality

Table 2 presents the impact of different interventions (yoga mudras, physical activities, and
sports) on sleep quality, measured through changes in sleep duration, efficiency, and
disturbances over an 8-week intervention.

Table 2: Effect of Yoga Mudras, Physical Activities, and Sports on Sleep Quality

Intervention Type Sleep Duration | Sleep Sleep Disturbances
(Change in Hours) | Efficiency (Change in Scale)
(Change in %)
Yoga Mudras (Females) | +0.8 + 0.2 +45+1.3 -2.1+0.7
Yoga Mudras (Males) +0.6 +0.3 +3.8+15 -1.7+£0.6
Physical Activities | +0.9 £ 0.3 +5.2+1.6 -2.3+0.8
(Females)
Physical Activities | +1.1 + 0.4 +57+1.8 -25+0.7
(Males)
Sports Participation | +1.2+ 0.4 +6.1+19 -28+0.9
(Females)
Sports Participation | +1.5+0.5 +6.8+ 2.0 -3.1+1.0
(Males)
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Interpretation of Table 2:

e Yoga Mudras: This intervention improved sleep quality for both genders, with females
benefiting slightly more than males in sleep efficiency. This suggests that yoga-based
relaxation techniques help counteract stress-induced sleep disturbances (Singh et al.,
2021).

« Physical Activities: Moderate physical activities resulted in significant improvements in
sleep efficiency and reduced sleep disturbances for both genders. However, males
experienced slightly greater improvements, potentially due to differences in metabolic
response to exercise (Dolezal et al., 2017).

e Sports Participation: Engaging in sports had the most pronounced impact, particularly in
male participants, who showed a 1.5-hour increase in sleep duration and a 6.8%
improvement in sleep efficiency. This aligns with studies suggesting that intense physical
exertion promotes deeper sleep cycles (Brand et al., 2015).

4.3 Gender-Specific Effectiveness of Interventions

To assess which intervention was most effective for each gender, Table 3 presents the best-
performing intervention for males and females in terms of sleep quality improvement.

Table 3: Most Effective Intervention for Sleep Quality Based on Gender

Gender Best Intervention Most Improved Parameter
Females Yoga Mudras + Physical Activities | Sleep Efficiency (+5.2%)
Males Sports Participation Sleep Duration (+1.5 hours)

Interpretation of Table 3:

o Females benefited more from a combination of yoga mudras and moderate physical
activities, as it enhanced relaxation and sleep efficiency.

o Males responded best to sports participation, as it significantly increased total sleep
duration and improved overall sleep efficiency due to higher energy expenditure.

5. CONCLUSION

This study investigated gender differences in the impact of yoga mudras, physical activities,
and sports on sleep quality among adolescents and adults. The findings revealed significant
variations in sleep patterns and responses to these interventions based on gender. Women
were found to experience more frequent sleep disturbances, longer sleep onset latency, and
lower sleep efficiency compared to men, a trend that was more pronounced in adults than in
adolescents. These differences were largely attributed to hormonal fluctuations,
psychological stress, and lifestyle factors.

In terms of interventions, yoga mudras were most effective for improving sleep efficiency
and reducing sleep disturbances in females, while sports participation showed the greatest
benefits for males, particularly in enhancing sleep duration. Physical activities provided
substantial improvements for both genders, although men responded better to high-intensity
exercises, while women experienced greater benefits from moderate-intensity workouts and
relaxation techniques. Adolescents, regardless of gender, displayed greater improvements in
sleep through structured sports participation, whereas adults benefited more from a
combination of physical activities and stress-reducing interventions such as yoga mudras.
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These results emphasize that a one-size-fits-all approach to sleep improvement is ineffective.
Instead, tailored interventions based on gender, age, and individual physiological responses
are necessary to maximize the benefits of yoga, physical activity, and sports in promoting
better sleep.

6. RECOMMENDATIONS

Based on the findings, the following recommendations are proposed for practitioners,
policymakers, educators, and individuals seeking to improve sleep quality:

o Women should be encouraged to incorporate yoga mudras, meditation, and moderate-
intensity exercises to improve sleep efficiency and reduce disturbances.

o Men should prioritize sports participation and high-intensity workouts to enhance
sleep duration and deep sleep cycles.

o Adolescents should engage in structured sports programs to regulate their sleep
patterns and counteract the negative effects of screen time and irregular sleep
schedules.

o Adults should adopt a balanced approach combining physical activity and relaxation
techniques to address stress-induced sleep disturbances.

o Health professionals and wellness programs should promote yoga-based relaxation
techniques, particularly for women, as an effective, non-pharmacological approach to
sleep improvement.

o High-intensity workouts should be scheduled earlier in the day, especially for men, to
prevent excessive stimulation before bedtime.

o Evening physical activities should focus on light to moderate exercises, such as
stretching and yoga, to enhance relaxation before sleep.

o Future research should explore neurophysiological mechanisms underlying gender
differences in sleep responses to physical activities and yoga interventions.

o Long-term studies should be conducted to examine the sustained benefits of these
interventions on sleep disorders such as insomnia and sleep apnea.
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