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Figure 1

Abstract

Sleep and menstrual cycle both are normal physiological processes in women’s life but they 
are regulated by diff erent centers. Sleep is a daily rhythm whereas the menstrual cycle lasts for 
28 days. During this period the estrogen peaks twice. We have shown earlier that there is an 
inverse relationship between estrogen and the hormone melatonin which aids sleep. Because of 
this menstruating women will have sleep disorders.

can advance or delay our sleep-wake cycle. Exposure to light 
can make it difϐicult to fall asleep and return to sleep when 
awakened. It is due to the fact that melatonin, the hormone 
that aids sleep is synthesized only in the dark [4]. We have 
shown earlier that there is an inverse relationship between 
estrogen and the hormone melatonin which aids sleep [5]. It 
is now well established that sleep and the endocrine system 
have a bidirectional relationship that depends on each other 
to regulate different physiological processes including sleep.

Menstrual events

The anovulatory cycle has a circadian rhythm superimposed 
on the menstrual-associated rhythm (28 days cycle). The 
ovarian cycle consists of three phases: follicular (preovulatory) 
phase, ovulation, and luteal (postovulatory) phase, whereas 
the uterine cycle is divided into menstruation, proliferative 
(postmenstrual) phase, and secretary (premenstrual) phase [6].

Women’s menstrual cycle affects their circadian rhythm. 
The hormonal environment is a critical regulator of many 
physiologic processes, which signiϐicantly changes twice 
during the menstrual cycle. The menstrual cycle is regulated 
by the complex interaction of hormones: luteinizing hormone, 
follicle-stimulating hormone, and estrogen and progesterone. 
Estrogen levels rise during the mid-follicular phase and 
then drop precipitously after ovulation. This is followed by 
a secondary rise in estrogen levels during the mid-luteal 
phase with a decrease at the end of the menstrual cycle [7,8].

Introduction
All human beings spend about one-third of their lifetime in 

sleep only. And it is essential too, without which it is difϐicult 
to manage our daily life. Due to sleep the brain and the body 
regain energy. Sleep is heavily inϐluenced by circadian rhythms 
and by hormonal and environmental factors. Sleep performs a 
restorative function for the brain and body as evidenced by 
the myriad symptoms of metabolic dysfunction that result 
when animals or human beings are deprived of sleep [1]. Sleep 
provides essential support to the immune system [2]. Sleep 
is more commonly disrupted in women compared with men 
and is disrupted by the female hormonal milieu [3]. Estrogen 
levels rise and fall twice during the menstrual cycle (Figure 1). 
Estrogen levels rise during the mid-follicular phase and 
then drop precipitously after ovulation. This is followed 
by a secondary rise in estrogen levels during the mid-
luteal phase with a decrease at the end of the menstrual 
cycle. By causing anxiety and depressed mood during the 
decline of estrogen that contributes to disrupted sleep 

Further, the awake and sleep cycle is inϐluenced by various 
internal (physiological) and external factors. Perhaps the 
greatest inϐluence is the exposure to light which inϐluences the 
hormonal milieu. Specialized cells in the retinas of the eyes 
process light and tell the brain whether it is day or night and 
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Sleep status during menstrual cycle

Studies of sleep across the life cycle in women were carried 
out by various investigators to investigate how prominent 
gynecological factors (regular/irregular menstrual cycle, 
premenstrual complaints, or menopause) can inϐluence 
both subjective and objective sleep data by both survey and 
polysomnographic techniques. Subjective and objective sleep 
changes occur during the menstrual cycle. Poor sleep quality 
in the premenstrual phase and menstruation is common in 
women with premenstrual symptoms or painful menstrual 
cramps( dysmenorrheal) is signiϐicantly associated with 
and self-awareness of menstrual irregularity among healthy,
young, ovulating, Chinese females [9,10]. 

Sleep is more disrupted in the luteal phase compared with 
the follicular phase in midlife women, whether or not they 
have an insomnia disorder. There is a prominent increase 
in sleep spindles and spindle frequency activity in the luteal 
phase, likely an effect of progesterone and/or its neuroactive 
metabolites acting on sleep regulatory systems. Luteal phase 
changes also include blunted temperature rhythm amplitude 
and reduced rapid eye movement sleep. Short sleep duration 
is associated with irregular menstrual cycles, which may 
impact reproductive health. The menstrual cycle phase and 
menstrual-related disorders should be considered when 
assessing women's sleep complaints [11,12]. Sleep disruption 
during pregnancy and postpartum is nearly universal, but 
effective and practical countermeasures are still needed. 

Menopause is associated with insomnia due to several 
factors including hot ϐlashes, mood disorders, and increased 
sleep-disordered breathing. In summary, much research is 
required to fully elucidate the impact of the life cycle on sleep 
parameters in women [13]. Compared to the follicular phase, in 
the post-ovulation luteal phase, body temperature is elevated, 
but the amplitude of the temperature rhythm is reduced. 
Evidence indicates that the amplitude of other rhythms, such 
as melatonin and cortisol, may also be reduced in the luteal 
phase. Subjective sleep quality is lowest around menses, but 
the timing and composition of sleep remain relatively stable 
across the menstrual cycle in healthy women, apart from an 
increase in spindle frequency activity and a minor decrease 
in rapid eye movement (REM) sleep during the luteal phase.

Disruption of circadian rhythms is associated with 
distur-bances in menstrual function. Female shift workers 
compared to non-shift workers are more likely to report 
menstrual irregularity and longer menstrual cycles [14].

Sleep disturbances are common during perimenopause, 
menopause, and postmenopause [15]. The menopausal 
decline of estrogen contributes to disrupted sleep by 
causing menopausal symptoms from hot ϐlushes and sweats 
(vasomotor symptoms) to anxiety and depressed mood; 
anxiety leading to difϐiculty getting to sleep, and depression 
leading to non-restorative sleep and early morning wakening. 

Furthermore, neurosteroids such as allopregnanolone and 
pregnenolone are involved in the generation of slow-wave 

sleep, the effect has been demonstrated in experimental animal 
studies. Thus we see that sleep and the endocrine system saved a 
bidirectional relationship that depends on each other to regulate 
different physiological processes including sleep. Further 
investigations into the biological consequences of circadian 
disruption in women will offer insight into some menstrual-
associated disorders, including mood changes, as well as 
reproductive function, and possible links with breast cancer.
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