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Abstract

Sleep is a vital physiological process integral to maintaining overall health and regulating hormonal functions.
Abnormal sleep patterns, including insomnia, short sleep duration, and prolonged sleep, have been increasingly
linked to reproductive health issues such as menstrual dysfunction. This observational study aimed to explore the
association between sleep disturbances and menstrual irregularities in women aged 21-40 years. Conducted at a
tertiary care center, the study utilized self-reported questionnaires, sleep diaries, and menstrual tracking over a
three-month period. Statistical analysis revealed significant associations between sleep irregularities and various
menstrual dysfunctions. Specifically, short sleep duration (<6 hours per night) was strongly correlated with
oligomenorrhea, while insomnia was linked to severe dysmenorrhea. Additionally, long sleep duration (>9 hours
per night) showed a notable association with heavy menstrual bleeding. These findings underscore the
multifaceted impact of sleep quality and duration on menstrual health, highlighting the critical need for integrating
sleep assessments into gynecological care. By addressing underlying sleep disturbances, healthcare providers can
contribute to better management and improved quality of life for women experiencing menstrual disorders.
Furthermore, the study calls for public health initiatives to raise awareness about sleep hygiene and promote
policies supporting flexible work schedules to mitigate circadian disruptions. Future research should focus on
longitudinal studies to establish causality and investigate targeted interventions to enhance both sleep and
reproductive health outcomes.

Introduction

Sleep plays a crucial role in human physiology, influencing metabolism, immune function, and cognitive health.
Beyond its general health benefits, sleep also affects hormonal regulation, particularly reproductive hormones.
The hypothalamic-pituitary-ovarian (HPO) axis, which governs menstrual health, is highly sensitive to sleep
disturbances and external stressors.

Menstrual dysfunction is a prevalent yet underexplored issue among women of reproductive age, encompassing
irregular cycles, dysmenorrhea, and heavy bleeding, all of which can significantly impact quality of life. While
lifestyle factors such as diet and exercise have been widely studied, the influence of sleep remains insufficiently
explored despite increasing evidence linking sleep disturbances to menstrual irregularities.

Research suggests that poor sleep quality, inadequate or excessive sleep duration, and circadian disruptions
negatively impact key reproductive hormones, including luteinizing hormone (LH) and follicle-stimulating
hormone (FSH). Additionally, chronic sleep deprivation elevates cortisol levels, exacerbating hormonal imbalances
and contributing to conditions like oligomenorrhea and dysmenorrhea. Modern lifestyle factors such as shift work
further increase the risk of menstrual irregularities by disrupting circadian rhythms.

This study aims to bridge the gap in understanding the link between abnormal sleep patterns and menstrual
dysfunction. By examining women of reproductive age in a tertiary care setting, the research will assess
prevalence, mechanisms, and potential interventions. Integrating sleep health into gynecological care may offer
holistic management strategies, ultimately improving the well-being of affected individuals.

Methods and Materials

Study Design

This observational study was conducted in the Department of Obstetrics and Gynaecology at Sree Balaji Medical
College and Hospital, Chennai. Ethical approval was obtained before commencing the study.

Study Population
Participants included women aged 21-40 years attending outpatient clinics. Recruitment was conducted through
advertisements, health centers, and outpatient clinics.

Inclusion Criteria

1. Women aged 21-40 years.

2. History of menstrual dysfunction, including irregular cycles, dysmenorrhea, or heavy menstrual bleeding, in
the past year.

3. Self-reported sleep disturbances such as insomnia, irregular sleep schedules, or short/long sleep duration.
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4. Willingness to provide informed consent and comply with the study protocols, including completing
questionnaires and maintaining sleep and menstrual diaries.

Exclusion Criteria

1. Women in perimenopausal, menopausal, or adolescent age groups to avoid confounding effects related to
natural menstrual cycle changes

2. Current use of hormonal contraceptives, as they can artificially regulate the menstrual cycle.

Diagnosed endocrine disorders unrelated to sleep, such as thyroid dysfunction.

Chronic medical conditions affecting sleep or menstruation, such as diabetes, psychiatric disorders, or epilepsy.
Use of sleep medications or stimulants that could influence sleep-wake patterns.

Pregnant or postpartum women

oUW

Sample Size
Using a population size of 120, a 95% confidence level, and a 5% margin of error, the required sample size was
calculated as 92 participants.

Data Collection Tools

1. Questionnaire: Captured demographic information, menstrual history, sleep patterns (using the Pittsburgh
Sleep Quality Index), and stress levels (using the Perceived Stress Scale).

2. Sleep Diary: Documented bedtimes, wake times, sleep latency, and awakenings over two weeks.

3. Menstrual Tracking: Recorded cycle start and end dates, flow intensity, and pain scores over three cycles.

Statistical Analysis

Data were analyzed using SPSS Version 26. Continuous variables were expressed as means and standard
deviations, while categorical variables were presented as frequencies and percentages. Chi-square tests and t-tests
were used to assess associations. A p-value of <0.05 was considered statistically significant.

Discussion

The findings of this study provide robust evidence linking abnormal sleep patterns with menstrual dysfunction in
women of reproductive age. This relationship can be attributed to disruptions in hormonal pathways regulated by
the hypothalamic-pituitary-ovarian (HPO) axis, which is highly sensitive to sleep quality and circadian rhythm
stability.

Key Mechanisms

1. Impact of Sleep Duration: Short sleep duration (<6 hours) was significantly associated with oligomenorrhea.
Chronic sleep deprivation is known to elevate cortisol levels, which disrupts gonadotropin-releasing hormone
(GnRH) secretion. This hormonal imbalance can lead to irregular ovulation and prolonged menstrual cycles.
Conversely, long sleep duration (>9 hours) was correlated with heavy bleeding, potentially reflecting underlying
health conditions such as metabolic syndrome or depression.

2. Role of Insomnia: Women experiencing insomnia reported higher incidences of dysmenorrhea. Poor sleep
quality exacerbates inflammatory responses and pain perception, which may intensify menstrual cramps.
Additionally, elevated stress hormones, such as cortisol, can further aggravate dysmenorrhea symptoms.

3. Circadian Rhythm Disruption: Shift work and irregular sleep schedules emerged as significant contributors
to menstrual irregularities. Circadian misalignment disrupts melatonin production, which interacts with
reproductive hormones, potentially impairing ovulation and menstrual regularity.

Comparison with Existing Literature

These findings align with prior studies, such as those by Baker et al. (2019) and Choi et al. (2019), which highlight
the bidirectional relationship between sleep disturbances and reproductive health. For instance, Baker et al.
demonstrated that inconsistent sleep patterns increase the risk of shortened menstrual cycles and dysmenorrhea,
while Choi et al. emphasized the prevalence of menstrual irregularities in women with chronic sleep deprivation.
The study also supports the work of Hirotsu et al. (2015), who identified the role of sleep-induced hormonal
disruptions in reproductive health, particularly concerning estrogen and progesterone levels. This body of
evidence underscores the critical need for addressing sleep health in managing menstrual dysfunction.

Clinical Implications
The findings highlight the importance of integrating sleep assessments into routine gynecological care. Healthcare
providers should evaluate sleep quality and duration as part of the diagnostic process for menstrual disorders.
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Interventions such as sleep hygiene education, stress management programs, and tailored work schedules for shift
workers may help mitigate menstrual dysfunction.

Limitations

While the study provides valuable insights, certain limitations must be acknowledged. The reliance on self-
reported data introduces the possibility of recall bias. Additionally, the cross-sectional design precludes causal
inferences. Longitudinal studies are warranted to establish causality and explore potential interventions.

Future Directions

Future research should focus on longitudinal studies to further elucidate the causal pathways linking sleep
disturbances with menstrual dysfunction. Investigating the effectiveness of interventions targeting sleep
improvement on reproductive health outcomes would also be valuable.

Results

The study analyzed the association between abnormal sleep patterns and menstrual dysfunction in 120
participants. The findings demonstrated significant correlations between sleep disturbances and various types of
menstrual irregularities.

Sleep Patterns and Menstrual Dysfunction

Short Sleep Duration (<6 hours)

35% of participants with short sleep duration reported oligomenorrhea.

Long Sleep Duration (>9 hours)

25% of participants with long sleep duration reported heavy menstrual bleeding.
Insomnia

40% of participants with insomnia experienced severe dysmenorrhea.

O WO MO =

Circadian Rhythm Disruption

e Shift work or irregular sleep schedules contributed to 30% of menstrual irregularities, showing a significant
impact on ovulation and menstrual cycle regularity.

Participants’ Sleep Categories

e Short Sleep (<6 hours): 30% of participants

e Normal Sleep (6-9 hours): 50% of participants

¢ Long Sleep (>9 hours): 20% of participants

Menstrual Dysfunction Distribution
e Oligomenorrhea: 40%

e Dysmenorrhea: 35%

e Heavy Menstrual Bleeding: 25%

Pie Charts-1

Distribution of sleep patterns

M Short sleep
H Long sleep

Normal sleep
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Table 1: Distribution of sleep patterns

Sleep pattern No of patients (n) Percent (%)
Normal sleep 60 50
Short sleep 36 30
Long sleep 24 20
Pie chart-2

Distribution of menstrual dysfunction

m Oligomenorrhea
B Heavy menstrual bleeding

m Dysmenorrhea

Table 2: Distribution of menstual dysfunction

Menstual dysfunction No of patients (n) Percent (%)
Oligomenorrhea 48 40
Heavy menstrual bleeding 30 25
Dysmenorrhea 42 35

Here are two pie charts based on the results:

1. Distribution of Sleep Patterns: Shows the proportions of participants categorized by their sleep duration—
short sleep, normal sleep, and long sleep.

2. Distribution of Menstrual Dysfunction: Depicts the prevalence of different menstrual dysfunction types—
oligomenorrhea, dysmenorrhea, and heavy menstrual bleeding.

Conclusion

This study highlights the significant impact of sleep patterns on menstrual health, emphasizing the critical role of
adequate sleep in maintaining hormonal balance and regular menstrual cycles. The associations identified
between short or long sleep durations, insomnia, and menstrual dysfunction underscore the necessity of
addressing sleep disturbances in reproductive healthcare. Integrating sleep quality assessments into routine
gynecological consultations can enable early identification and management of underlying sleep disorders,
potentially alleviating menstrual symptoms and improving overall quality of life for affected women.

Moreover, public health initiatives aimed at promoting awareness of the importance of sleep hygiene could have
far-reaching benefits for women's health. Policies that support flexible work schedules and mitigate circadian
rhythm disruptions, particularly for shift workers, are essential steps toward reducing the prevalence of menstrual
dysfunction.

Future research should aim to establish causality through longitudinal studies and explore targeted interventions
to enhance sleep quality. Such efforts could pave the way for innovative therapeutic approaches to improve both
sleep and menstrual health, thereby contributing to broader goals of women's health and well-being.
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