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Abstract

The etiology of premenstrual syndrome (PMS) is unknown; it may be due to the normal effect of
hormones during the menstrual cycle as it occurs in the late luteal phase of the menstrual
cycle.PMS affects women of childbearing age and remits with the onset of menstruation. The
menstrual phase is known to influence stage 2 and REM sleep in women, irrespective of
premenstrual dysphoric disorder (PMDD). Women with PMDD showed a decreased response to
melatonin in their luteal phase as compared to the follicular phase of the menstrual cycle.
However, melatonin duration or timing of offset in the morning has not been reported to correlate
with the mood. Rather, improvement in mood-related symptoms of PMDD has been found to be
influenced by sleep deprivation, be it sleep restrictions in early or late night. Sleep disturbance and
decreased melatonin secretions due to hormonal fluctuations during the luteal phase of the
menstrual cycle could explain the sleep complaints of PMDD.
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INTRODUCTION

Normal sleep is essential for an individual’s physical and mental wellbeing. Although there
is a variation in sleep requirements amongst individuals, most adults require approximately
seven hours on a regular basis for the promotion of optimal health [1].\WWomen have more
disturbed sleep than men. Menstrual-related hormonal fluctuations may be responsible for
this sleep disturbance, which is a part of the premenstrual dysphoric disorder (PMDD)
[2].Women with PMDD experience anger, irritability and other mood symptoms six days
prior to menses, with a peak in severity two days prior to menses. While symptoms can carry
over into the next menstrual cycle, a diagnosis of PMDD requires freedom from symptoms
during the pre-ovulatory period. In addition, the constellation of symptoms tends to be
consistent from month to month [3]. The common sleep problems associated with PMDD
are sleep onset insomnia, frequent night time awakenings, and non-restoration of sleep.
These sleep related problems also have daytime consequences in the form of poor
concentration, daytime sleepiness, decreased alertness and poor performance at work [4].

Menstrual Cycle and Premenstrual Syndrome

There are monthly cyclical changes in the uterus and ovary, which are essential for sexual
reproduction. These changes are under the influence of hormones, which include estrogen,
progesterone, luteinizing hormone (LH), and follicle-stimulating hormone (FSH). The
menstrual cycle is responsible for the production of eggs and it prepares the uterus for
pregnancy [5]. The average length of the cycle is 28 days (ranges 21-35 days), and the cycle
itself starts between the ages of menarche (12 years’ average) until menopause (51 years’
average). Its timing is governed by endogenous (internal) biological cycles. Premenstrual
syndrome is related with menstrual cycle, especially with the luteal phase of the menstrual
cycle and subsides with menstruation [6].

Phases of Menstrual Cycle and Premenstrual Syndrome

The menstrual cycle is divided into four phases, starting with the first day of menstruation
when the menstrual phase begins (day 1-5). This followed the follicular phase that extends
from day 1 to day 13. Ovulation occurs on day 14. After ovulation, there is a luteal phase
that lasts from day 15 to day 28. Premenstrual syndrome starts at the luteal phase, and the
severity of symptoms peak in the late luteal phase and subsides with the end of menstruation

[71.

Definition and Diagnosis of Premenstrual Syndrome

The etiology of PMDD is unknown; it may be due to the normal effect of hormones
(estrogen, progesterone) during the menstrual cycle as it occurs in the late luteal phase. It
effects women of childbearing age and remits with the onset of menstruation. It affects the
physical and psychological health of women. The DSM-5 says that PMDD is characterized
primarily by mood changes, and the symptoms may appear in the form of depressed mood,
anxiety/tension, mood swings or noticeable irritability. In addition, it may be associated with
other symptoms related to cognitive, psychomotor and biological functions and bodily
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domains. These symptoms include poor concentration, feelings that one is not in control of
herself; lethargy or easy fatigability, appetite changes (e.g. decrement or increment), and
physical symptoms (e.g., tenderness and bloating of breasts, body aches and pains). There
are no laboratory tests that confirm PMDD. The diagnosis is made by looking at the
patient’s medical history and noticing the symptoms for two prospective menstrual cycles
[7] (Table 1).

Menstrual Cycle and Functional Ovarian Diseases in Young Women

Functional ovarian lesions mainly include follicular cysts and corpus luteum cysts. These
cysts represent 45% of adnexal masses in both children and in young women, and
commonly occur in post-men archeal girls due to ovulatory cycles. Hemorrhagic corpus
luteum cysts are medical emergencies for post-menarche women. Patients can present with
persistent, acute, and severe abdominal pain, signs of peritoneal irritation, and adnexal mass,
just after the menarche. The diagnostic intervention is ultrasound, and the treatment option is
surgery, either laparoscopy or laparotomy depending on the severity of the symptoms. No
recurrence of the disease is reported and normal menstruation is restored within two years
[8-10].

Prevalence of PMMD Worldwide

Studies show the prevalence of PMDD varies in different populations of the world (Table 2).

Prevalence and Severity of Premenstrual Symptoms

Studies show that the most common symptoms of PMDD are feeling tired (84%), depressed
mood (72.3%), tearfulness (70.3%), anxiety (70%), and backache (69%), and sleep problems
(66%) [11] (Figure 1).

More severe symptoms such as anger attacks, severe depression and suicidal thoughts
require special attention including psychiatric consultation [16]. A Korean study has
reported the one-year prevalence of PMDD was 24 in the women of 18-64 years’ age group
[17]. Women with PMDD have higher prevalence of psychiatric disorders, such as insomnia,
suicidality, depression, and anxiety [17].

Sleep and Premenstrual Syndrome

Studies show women with PMDD have poorer sleep than those without PMDD. Variables
related to sleep included bed time, sleep quality, sleep onset latency, sleep maintenance and
wake time [18, 19] (Figures 2-5).

The menstrual phase is known to influence stage 2 sleep and REM sleep. In women,
irrespective of PMDD, it has been found that stage N2 (non-rapid eye movement) (NREM 2)
increases and REM (rapid eye movement) decreases during the mid-luteal phase, as
compared to the early follicular phase [20]. However, slow wave sleep has been found to
increase with the reduction in melatonin in PMDD women, as compared to those without
PMDD [20]. Research has attempted to correlate sleep in PMS with polysomnographic
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findings. Only subtle EEG changes have been reported, that included increment of theta with
reduction of delta proportion in the late luteal phase [21]. Despite comparable nocturnal
awakenings and other EEG parameters, however, women with PMS have poorer sleep [21].

Role of Melatonin

Women with PMDD showed a decreased response to melatonin in their luteal phase as
compared to the follicular phase. As a result, this deregulated circadian rhythm change could
be the cause of the development of the mood disturbances in the late luteal phase of the
menstrual cycle [22]. However, melatonin duration or timing, of its offset in the morning,
has not been reported to correlate with the mood; rather, improvement in mood symptoms of
PMDD has been found to be influenced by sleep deprivation, be it the sleep restriction in
early or late night [23].

Role of Allopregnenalone in PMDD and Sleep Disturbances

Increased levels of progesterone and decreased levels of its metabolite (allopregnenalone)
increase sleep disturbances in the luteal phase [21]. In women with PMDD, in the luteal
phase the concentration of allopregnenalone diminishes even further, which causes increased
levels of gamma-Amino butyric acid (GABA) due to an inability to increase GABA
mediated inhibition. Increased levels of GABA are responsible for mood disturbance,
anxiety, depression, and sleep disturbances in the luteal phase in women with PMDD [21,
24].

Daytime Sleepiness and Psychosocial Health in Women with PMDD

Women with PMDD show increased daytime sleepiness and fatigue when symptomatic as
compared to when they are not, especially during the luteal phase. There is also a decline in
performance at various routine activities [21].

Treatment of PMDD

Patients with severe PMDD require treatment in the luteal phase of the menstrual cycle.
Treatment options listed below are in addition to lifestyle modifications and stress
management (Figures 6,7).

Non Pharmacological Treatment

Bright light therapy is an effective treatment during the late luteal phase of the menstrual
cycle; studies showed it reduces depression, premenstrual tension and stress in women with
PMDD [25, 26].Total or partial sleep deprivation is also one of the effective treatments of
PMDD; early and late sleep deprivation is effective in improving sleep quality [25].

Pharmacological Treatment

Severe mood instability requires pharmacological treatment. The most effective treatment
for severe mood symptoms is selective serotonin reuptake inhibitors (SSRIs). These
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antidepressants are the first line of treatment in PMDD and have shown efficacy in the
treatment of this disorder [17]. There is a close relationship between gonadal hormones and
the serotonergic system, so treatment with SSRIs is the most effective approach. SSRIs are
being used as a first line therapy for PMDD [27]. Tricyclicantidepressants (TCASs) can also
be used to treat PMDD. When anxiety and insomnia are predominant symptoms, a
benzodiazepine can also be prescribed in addition to an SSRI [28].Combined oral
contraceptive pills (20 pg of ethinyl estradiol and 3 mg of the progestin drospirenone), have
also shown effectiveness in PMDD treatment. Ethinylestradiole 20microgram/drospirenone
3mg have also been shown to help alleviate the symptoms of PMDD.

DISCUSSION

There are several etiological factors that can cause sleep disturbances in women of
childbearing age; one major cause is PMDD. Women who have this disorder could
experience insomnia, depression, fatigue, headache, abdominal bloating, breast tenderness
and severe dysmenorrhea. These symptoms occur during the late luteal phase of a woman’s
menstrual cycle and subside with the onset of menstruation [29]. The lowered levels of
progesterone metabolite and higher levels of progesterone could contribute to the symptoms
of PMDD, including mood symptoms such as anxiety, depression and tension [30].

Recent studies have shown that women experience various sleep disturbances during the late
luteal phase of the menstrual cycle. Women with PMDD showed a decrease in melatonin
secretion as compared to non-PMDD women. Sleep disturbance and decreased melatonin
secretions due to hormonal fluctuations during the luteal phase of the menstrual cycle could
explain the sleep complaints of PMDD [31]. Studies have also shown altered sleep and wake
cycles in women with PMDD.

There is a decrease in rapid eye movement (REM) sleep and slow wave sleep (SWS) or
stage N3 sleep in PMDD as compared to healthy individuals during the luteal phase as
compared to the follicular phase. Altered REM sleep is a hallmark of PMDD sleep
disturbances [32]. The estrogen level rises during the follicular phase of the menstrual cycle
(especially day 14), and it has a vasodilation effect on the endothelium. As a result, women
of reproductive age are less prone to cardiovascular diseases compared to postmenopausal
women. In the late luteal phase, the estrogen level declines significantly and the
progesterone level rises. The nasal administration of 17-f estradiol significantly causes
vasodilation and is a protective factor against cardiovascular diseases. This hormonal
fluctuation also plays an important role in menstruating women, and they can develop
PMDD symptomatology [33, 34].

CONCLUSIONS

PMDD is a cluster of symptoms which usually occurs one week before the menstrual cycle.
Symptoms include depressed mood, anxiety, sudden tearfulness, irritability, sleep
disturbances, breast tenderness and bloating. All these symptoms occur in the late luteal
phase of the menstrual cycle. According to DSM IVcriteria, there should be at least five
symptoms present to diagnose PMDD.
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The etiology of PMDD is complicated by the fluctuations of hormonal levels during the
normal menstrual cycle. In the luteal phase, there is an increased level of progesterone and
decreased level of its metabolite, allopregnenalone, which can cause increased sleep
disturbances. Allopregnenalone increases dopamine levels thus leading to an increased
anxiety state, which could cause sleep disturbances. Patients also experience daytime
sleepiness, tiredness and fatigue.

There is no clinical laboratory test available to diagnose PMDD. It is a clinical diagnosis,
and so patients are directed to keep a daily diary of symptoms in the days leading up to the
onset of menses. These symptoms should be noted for two consecutive menstrual cycles in
order to make a diagnosis of PMDD. The clinician should be aware of other disorders that
can mimic PMDD. Treatment for severe symptoms of PMDD includes lifestyle
modifications, stress management, light therapy, SSRIs, TCAs, oral contraceptives.
Benzodiazepines can be administered, especially when anxiety symptoms are predominant.

There are only a few studies available that focus on treatment options for sleep complaints in
women with PMDD. More studies are needed to evaluate this menstrual-related problem,
which could be the major factor of women’s disturbed sleep in the reproductive period. We
also emphasize diagnosing this sleep disorder early to get proper treatment in a primary care
setting.
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Figure 1.
Prevalence and severity of premenstrual symptoms [11].
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Sleep Quality. Comparison of sleep related variables between possible PMDD and no

PMDD groups [19].
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Figure 3.
Time to bed Comparison of sleep related variables between possible PMDD and no PMDD

groups [19].
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Figure 4.
Sleep onset latency. Comparison of sleep related variables between possible PMDD and no

PMDD groups [19].
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Figureb.
Sleep maintenance. Comparison of sleep related variables between possible PMDD and no

PMDD groups [19].
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Figure®6.
Nocturnal awakening. Comparison of sleep related variables between possible PMDD and

no PMDD groups [19].
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Waeke time. Comparison of sleep related variables between possible PMDD and no PMDD

groups [19].
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Table 1

Menstrual cycle associated premenstrual syndrome.

Menstrual Follicular Ovulation | Luteal Phase

Phase Phase Phase

Day (1-6) Day (1-13) | Day (14) Day (15-28)

Remission of | No No Premenstrual Syndrome
Symptoms Symptoms | Symptoms | DSM-5 Criteria:

Symptoms Physiological:
Depressed mood, Anxiety/
Tension, Mood swings, Appetite
changes, Food cravings,
Concentration difficulties,
Feeling out of control.

Physical: Tenderness and
bloating of breast, Premenstrual
migraine.
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Table 2

Prevalence and severity of premenstrual symptoms [11].

PMDD | Population Study Population based References
Preva- (n) design study title
lence
(DSM-4
criteria)
16 % 300 Cross- Prevalence and sever- (Bakhshani,
sectional ity of premenstrual Mousavi et
study symptoms among Ira- | al. 2009)
nian female university | [11]
students
60.3 % 1395 Cross- Population study of (Silva, Gi-
sectional premenstrual syn- gante et al.
study drome 2006) [12]
3-8% 1488 Prospec- Prevalence, incidence (Wittchen,
tive lon- | and stability of PMDD | Becker et al.
gitudinal in the community 2002) [13]
study
3-8 % 299 Prospec- The epidemiology of (Angst,
tive lon- | perimenstrual psycho- | Sellaro et al.
gitudinal logical symptoms 2001) [14]
study
19% 153 Cross- Relationship b/w pre- | (Chau,
sectional | menstrual tension syn- | Chang et al.
study drome and anxiety in | 1998) [15]
Chinese adolescents
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