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ABSTRACT
Polycystic ovary syndrome (PCOS) is a heterogeneous disease with unknown etiology, a scientific challenge for researchers
and is often a complex condition to manage for clinicians. Life exists by maintaining a complex dynamic equilibrium or
homeostasis that is constantly challenged by intrinsic or extrinsic adverse forces, the stressors. Stress reactivity is markedly
influenced by both pubertal maturation and the experience in the individual. For example, chronic stress destroys bodies,
minds and lives. Chronic stress kills through suicide, violence, heart attack, stroke, and cancer. Much evidence suggests
that women with PCO often at risk for secondary complications of this syndrome including reproductive (infertility,
hyperandrogenism, hirsutism), metabolic (insulin resistance, impaired glucose tolerance, type 2 diabetes mellitus, adverse
cardiovascular risk profiles) and psychological features (increased anxiety, depression and worsened quality of life). The
relationships between the psychological health aspects and the clinical characteristics of PCOS are not yet clear. In this
review, we investigate the key roles of corticotrophin-releasing hormone (CRH) and norepinephrine (NE) in orchestrating the
response to stress in women with PCOS.
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1. INTRODUCTION

P

olycystic ovary syndrome (PCOS) is the most
common problem encountered by young pubertal
girls (1). PCOS is a constellation of risk factors such
as menstrual irregularities, polycystic ovaries, acne,
hirsutism and increased obesity, ''all likely to impact
quality of life and mood and potentially precipitate
depression and anxiety'' (2). PCO as the chronic disease is
a known risk factor for central obesity (3), cardiovascular
disease (CVD) (4), type 2 diabetes mellitus (5), cancer (6),
infertility (7) and psychological disorders (8). The
pathogenesis is complicated but interaction of genetic
factors, obesity, dietary and sedentary lifestyle is known to
contribute towards the development of the disease (9). The
linkage between clinical features of PCO and reduced
quality of life in these women was frequently suggested in
several researches (10, 11). There are many reports that
show how physical symptoms can cause mental disorders,
obesity and infertility as the most frequent symptoms in
women with PCOS seem to be independent of depression
and anxiety (12).

1. Pathogenesis of PCOS
In the pathogenesis of PCOS, hyperandrogenism and
insulin resistance (IR) are the endocrine cornerstones
which could explain the various symptoms of the
metabolic disorders. Follicle growth is disturbed by
hyperandrogenism, resulting in a large number of small
follicles and the increasing of stroma due to enhanced
follicle atresia (13). Infertility as a result of this disorder
has been shown in these women (14). In 2014 Hung et al
explored the relationship between PCOS and the
subsequent development of psychiatric disorders including
schizophrenia, bipolar disorder, depressive disorder,
anxiety disorder, and sleep disorder. They reported that
''the incidence of depressive, anxiety and sleep disorder
were higher among the PCOS patients than among the
patients in the comparison cohort'' (15). The report of Yu
et al., in 2016 showed that dehydroepiandrosterone
(DHEA)-induced PCOS mice, ''exhibited depression-like
behavior according to the results from behavioral
assessment. The brain contents of monoamines and/or their
146
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metabolites decreased in DHEA-treated mice compared
with controls''. They suggested that the down-regulation of
brain monoamines and their metabolites which implies the
contribution of hyperandrogenism to the psychological
symptoms of women with PCOS (16).

2. PCO modeling in rat
Lara and colleagues showed that catecholamine
homeostasis can be changed by a single dose of estradiol
valerate (EV) in rats (17, 18). There was an elevation of
norepinephrine (NE), down-regulation of β2-adrenoceptor
(β2 AR) in granulosa and theca-interstitial cells (19) and
an increase of nerve growth factor (NGF) in rat's ovary
(20). Bernuci et al, in 2008 and 2013, demonstrated the
major role of NE in the development of ovarian cysts in
rats that were exposed to cold stress for four weeks. Lesion
of locus coeruleus nucleus (LC) could reduce NE activity
in rat ovary to cold stress (21, 22).

3. PCOS & Catecholamine (monoamines) System
The autonomic nervous system (ANS) include:
sympathetic and parasympathetic nervous systems controls
a wide range of functions, include: gastrointestinal,
cardiovascular, respiratory, renal, endocrine and other
systems are regulated by sympathetic autonomic system
(SAS) and the parasympathetic system, or both (23). The
orchestrating role of catecholamine in response to stress in
the brain can be the main axis of metabolic and
psychologic disorders in PCOS. Frequent or prolonged
stress may lead to a maladaptive state for a wide range of
diseases by increasing the allosteric load. Influence of
catecholamine depends on the nature of the stressor (24)
and availability of the adrenal steroids (25). In the central
nervous system (CNS), a variety of stressors increase
norepinephrine (NE) biosynthesis in sympathetic ganglia
and the LC (26). Many findings suggest that estradiol (E2)
has a positive feedback action on the release of luteinizing
hormone (LH) E2 by NE from the LC (27). Our work in
2012 suggested the critical role of NE neurons in LC on
the feedback system of estradiol. Lesion of LC in PCO rats
could increase estradiol level and induce hyperthecosis of
ovary (28). LC/NE system is a collection of noradrenergic
neurons in the brain stem. LC/NE actives hypothalamicpituitary-adrenal (HPA) axis by neuroendocrine responses
to stress conditions (29). In 2015, we reported that
adrenaline in the serum of women with PCOS is higher
than control group (30), and many findings show that there
is hyperactivity of HPA axis and SNS in this syndrome.

4. PCOS, HPA and corticotrophin releasing
hormone (CRH)
The female reproductive system is regulated by the
hypothalamic-pituitary-ovary (HPO) axis. Corticotrophin
releasing hormone (CRH), arginine-vasopressin (AVP) and
CRH/AVP are the principal regulators of HPA axis that
can synergistically stimulate ACTH and cortisol secretion

by cortex of the adrenal gland (31). GnRH is another
regulator of HPA axis that stimulates LH and FSH
secretion from pituitary gland and subsequently,
progesterone and estradiol will be released by the ovary
(32). Activation of the HPA by stress exerts an inhibitory
effect on the female reproductive system. CRH can inhibit
the secretion of GnRH from the hypothalamus (33). CRH
is a strong regulator of the autonomic nervous system
(ANS) and behavioral effects of stress. CRH is involved in
inflammatory and steroidogenesis processes in ovary (34).
The secretion of CRH from neurons of sensory afferent
and postganglionic sympathetic nervous system regulates
the inflammation processes in testis, ovary, endometrium
and placenta (35, 36). CRH plays a major role in ovulation,
luteolysis, implantation and parturition that are component
of inflammatory processes in female reproductive system
(37). The anti-reproductive action of CRH in ovary of
women with high psychosocial stress may be lead to earlier
ovarian failure (38).

5. Stress
5.1. Stress as the part of daily life
Nowadays, the normal part of everyday living is stress.
Hans Selye in 1936 proposed general adaptation syndrome
(GAS). He suggested there are three stages for the body in
response to stress: 1) the alarm reaction or SNS response to
stress as fight or flight; 2) the resistance to stress and 3)
the duration of stress. The physiological response to stress
is the maintaining of stability or homeostasis in body. The
long-term activation of the stress system in body is serious
and can even be lethal (31). Hans Sely suggested that
stressors can disturb homeostasis stable of body include
mental and psychology or sociologic. These stressors can
directly to the production of disease or increase the risk of
disease. The disruption and maintaining process of
homeostasis is termed allostatic status. Inevitably, this
situation could enable a wide field of physiological and
behavioral mechanisms. The stressors as the intrinsic or
extrinsic adverse forces can constantly challenge the
homeostasis or dynamic equilibrium of internal
environment of body (31). The organism must activate
restraining forces during stress, because these forces are
essential for successful adaptation. The general adaptation
is the only way for acting of stress. This adaptation can
cause defense or damage. Stress response must occur
quickly, if the response delays, the ''adaptive changes may
turn excessive, prolonged, and maladaptive and thus
contribute to the development of pathologic processes''
(39). Stress-associated disorders subdivided in two
categories: 1) Stress-associated with activation of stress
system, including depression and anxiety. 2) Stressassociated with decreased stress system activity, such as
atypical depression and posttraumatic stress disorder (PTS)
(40) these are representative disorder stress-associated with
psychological and/or physical stressors in the daily life.
5.2. Brain & stress
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Brain is a main target for stress. Hypothalamus is the
important region of the brain for neuroendocrine responses
that are recognized as the target of stress adaptation. ''Early
life events influence life-long patterns of emotionality and
stress responsiveness and alter the rate of brain and body
aging. The hippocampus, amygdala, and prefrontal cortex
undergo stress-induced structural remodeling, which alters
behavioral and physiological responses''. As an adjunct to
pharmaceutical
therapy,
social
and
behavioral
interventions such as regular physical activity and social
support reduce the chronic stress burden and benefit brain
and body health and resilience (41). Stress system includes
response and adaptation and transient adaptation is
allostatic load. Activation of hypothalamus-pituitaryadrenal (HPA) and sympathoadrenal responses to stress
promote transient adaptation and maintenance in the shortterm. The response pattern of HPA and autonomic nervous
system to stress is directly dependent on the type of stress
(42).
5.3. Stress system
5.3.1. Stress syndrome &brain nuclei

Hypothalamus and brain stem are the central area for stress
system. This nuclear collection composed of parvocellular,
paraventricular nuclei (PVN) of the hypothalamus and
parabranchial, paragigantocellular nuclei of the medulla
and locus ceruleus (LC) as the LC-noradrenergic cell
groups of the medulla and pons (LC/NE) (42, 43).
5.3.2. Stress syndrome physiology

The stress cascade or stress response is the activation of
sympathetic nervous system (SNS) and HPA axis, is
accompanied with the series of neurological and endocrine
glands signals (44).''The stress cascade is responsible for
allowing the body to make the necessary physiological and
metabolic changes required to cope with the demands of a
homeostatic challenge'' (45).
5.3.3. Regulation of the stress response & CRH

Several neurotransmitter systems orchestrate the
characteristic phenomenology of autonomic, endocrine,

immune, behavioral (psychological) responses to stress
(46).
Intracerebroventricular
administration
of
corticotrophin releasing hormone (CRH) antagonists can
suppress many behavioral of the stress response. CRH
receptors are widely distributed in the Hypothalamus,
Limbic system and the central arousal sympathetic systems
(LC/NE) in the brain stem and spinal cord (47, 48). CRH is
the strongest neurotransmitter from the hypothalamus and
extra hypothalamic sites (48).
5.3.4. Regulation of the stress response & NE

The LC/NE system is the collection of locus coeruleus and
other noradrenergic cell groups from pons and medulla
oblongata of the midbrain. Epinephrine as an alarm system
in brain can decreases neurovegetative functions, like
sleeping and eating and activates HPA axis and the
autonomic and neuroendocrine responses to stress. In brain
the reciprocal connections between two systems LC/NE
and CRH show that CRH and norepinephrine (NE) are
stimulator of the other (49) and the credibility of this
system is the hemostasis of feedback loop of them. ''There
is an ultra-short auto regulatory negative feedback loop on
the CRH neurons exerted by CRH itself, just as there is a
similar loop in the LC/NE neurons, by way of presynaptic
CRH and noradrenergic receptors, respectively'' (50).
Gonadal axis function can be suppressed with
glucocorticoids at the central level in hypothalamic,
pituitary and at peripheral in uterine level (51). Mastorakos
et al showed the significantly reduction of the peak
luteinizing hormone response to intravenous GnRH by
administration of glucocorticoid that suggesting an
inhibitory effect of glucocorticoids on the pituitary
gonadotroph (52). These studies confirmed that the main
regulators of hypothalamic pituitary ovary (HPO) axis are
CRH and GnRH that stimulates FSH and LH secretion and
subsequently, estradiol and progesterone secretion by the
ovary. The local circuitry neurons such as
proopiomelanocortin (POMC) and the neurosecretory
neurons such as dopamine and GnRH neurons are the
hypothalamic target neurons for estrogen (Figure 1) (32,
38).
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Figure 1. ''The HPA axis is controlled by several feedback loops that tend to normalize the time-integrated secretion of cortisol, yet glucocorticoids
stimulate the fear centers in the amygdala. A simplified schematic representation of the central and peripheral components of the stress system,
their functional interrelations and their relations to other central systems involved in the stress response. The CRH/AVP neurons and central
catecholaminergic neurons of the LC/NE system reciprocally innervate and activate each other. The HPA axis is controlled by several feedback
loops that tend to normalize the time-integrated secretion of cortisol, yet glucocorticoids stimulate the fear centers in the amygdala. Activation of the
HPA axis leads to suppression of the GH/IGF-1, LH/testosterone/E2 and TSH/T3 axes; activation of the sympathetic system increases IL-6 secretion.
Solid lines indicate stimulation; dashed lines indicate inhibition'' (38).

5.4. Stress system & Time course of neural effects of stress
Psychological stress can be defined by four characteristics:
novelty, uncertainty, uncontrollability and social self (e.g.,
status, reputation). These characteristics cause to release
the stress neurohormones. Rapid phase of stress neural
effects is the activation of SAS and release of
catecholamine. Slow phase is the release of glucocorticoids
by activation of HPA axis ''with cortisol levels peaking at
20-40 min following stressor onset'' (53). Hippocampus
and HPA axis are two important locations for long term
potentiation (LTP) shortly after stress exposure (54). LTP
formation on memory determines the type of stress. Time
course of neural effects of stress is the main axis of stress
management. There are three types of stress in duration.
5.5. Different types of stress
Stress management can be complicated and confusing
because there are different types of stress: acute stress,
episodic acute stress, and chronic stress, each with its own
characteristics, symptoms, duration, and treatment
approaches:
5.5.1. Acute Stress

Acute stress reaction can be called acute stress disorder
(ASD) or psychological (mental) shock is the common
form of stress. In the 1920s, Walter Cannon suggested that

acute stress associated with a general discharge of the
sympathetic nervous system (SNS). Symptoms of acute
stress may take 2-30 days. If symptoms persist, it could
lead to post-traumatic stress disorder (PTSD) (55).
5.5.2. Episodic Acute Stress

Over the past decades, research on episodic memory and
the effect of stress show that emotional arousal increases
the episodic memory. The link of basolateral amygdala
(BLA) and catecholamine can modulate the processes of
acquisition and consolidation in the medial temporal lobe
(MTL) (56). Glucocorticoids have the main role in the
formation of memory retrieval of episodic acute stress.
5.5.3. Chronic Stress

Hans Selye (1907–1982), known as the father of stress,
described that acute stress can be exciting and thrilling,
while chronic stress is not. Chronic stress can markedly
increase the vulnerability to adverse medical outcomes.
Studies on chronic stress have prompted scientists to
advance numerous theories over the past 50 years for
linking of stressors, cortisol and disease (57). As
mentioned above, the main mechanism for adaptation of
acute stress is the co-regulation of LC/NE system with
CRH, however, prolonged or hypersecretion can lead to
chronic stress (Figure 2) (30, 58).
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Figure 2. Heuristic representation of the interplay among the HPA axis, the locus ceruleus/norepinephrine (LC/NE) system. The dotted lines
represent inhibition while the solid lines represent stimulation (30).

5.6. Chronic stress & Reproductive system
CRHR-1 receptors have been identified in granulosa, theca
and cumulus oophorus cells of the graafian follicle.
Reproductive CRH with together immunity system
participates in different levels of reproductive functions,
like: ovulation, luteolysis, implantation and parturation
(59). The link of CRH for the processes of follicular atresia
and luteolysis may be done by autocrine and paracrine
mechanismes for steroidogenesis and follicular maturation
(60).

6. Polycystic ovary syndrome (PCOS)
Polycystic ovary syndrome (PCOS), the most common
female endocrine disorder, is a complex and heterogenic
disease. The etiology of PCOS is unknown although
abnormalities in steroidogenesis (the production of steroid
hormones such as reproductive hormones) and
gonadotrophin action (the action of hormones that control
reproductive hormone production) are implicated. Insulin
resistance and compensatory hyperinsulinemia are
proposed as significant etiological factors and are present
in a high proportion of both lean and overweight women
with PCOS (61). The first community-based study of
PCOS prevalence using Rotterdam criteria was based in
Australia and showed that 17.8% of women have PCOS
(62). The human ovary has a functional sympathetic
innervation. The relationships between the psychological
health aspects and the clinical characteristics of PCOS are
not yet clear.
6.1. PCOS & Insulin resistance: CRH/SAS and insulin
resistance (IR)
Cortisol dysregulation has been proposed to be involved in
depression. Hypothalamic–pituitary–adrenal (HPA) axis
dysregulation associated with major depressive disorder
(MDD) was previously reported to be higher in the elderly
(63). Furthermore, IR and the prevalence of type 2 diabetes
are known to increase with aging (64). Although previous
studies demonstrated that depression indirectly influenced
the physical health of the elderly through cognitive

impairments and social factors such as a lower income and
poor social support (65), depression, per se, may directly
affect the physical health of the elderly through insulin
resistance and type 2diabetes. From a clinical perspective,
clinicians should consider the risk of type2 diabetes when
they treat elderly MDD patients (64). Landsberg in 1983
proposed that central insulin resistance contributes to
elevated sympathetic outflow by increased insulinmediated glucose metabolism in hypothalamic neurons,
leading to suppression of the inhibitory pathway between
the hypothalamus and brainstem sympathetic centres (66).
Sympathetic hyperactivity may also contribute to increased
insulin resistance. Masuo et al, in 2003 showed that
baseline plasma norepinephrine levels independently
predicted a rise in BMI, blood pressure and
hyperinsulinemia in their 5-year longitudinal study of 433
young, no obese, normotensive men (67). The relationship
between sympathetic activity and insulin resistance would
thus appear to be complex and bidirectional (63).
6.2. PCOS & Obstructive sleep apnea
Obstructive sleep apnea (OSA) is an established risk factor
for cardiovascular disease and is associated with a greater
risk of insulin resistance and type2 diabetes. Compared
with age- and weight-matched controls, women with
PCOS have an increased risk of OSA, which occurs in 44–
70% of obese patients with the syndrome (68, 69) OSA
correlates significantly with insulin resistance and glucose
intolerance in patients with PCOS (70). Sympathetic over
activity is thus postulated as an important mechanism by
which OSA increases the risk of cardiovascular disease
and, importantly, this can be reduced by treatment with
continuous positive airways pressure(CPAP) (71).
6.3. PCOS & chronic stress
In general, acute, transient challenges that trigger active
(fight or flight) adaptation produce a short-term response
referred to as the defense reaction consisting primarily of
sympathoadrenal activation. In stressfull situation, the
activity of HPA axis, LC- NE system and inhibitory tone
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of opiates increase and this significant deactivation in µopioid neurotransmission, can result in overactivity of SNS
and increase gene expression and elevate TH mRNA levels
in response to stress. When the magnitude of the stressors
reaches a certain threshold, there is activation of the
stereotyped adaptive response, the general adaptation or
stress syndrome. In adaptation of stress the hyperactivity of
SNS, hyperresponsivness of the LC-NA system and coregulation of LC-NA system by CRH and opioids can
disrupt this balance especially in LC. Studies show that LC
activation is necessry for depolarization of LHRH neurons
and consequent LH surge (66). Further research is needed
to clarify the central SAS (LC/NE) and intraovarian
neurotrophin-mediated sympathetic activations of stress in
female reproductive system. It is principal brain effectors
are the Paraventricular nucleus (PVN) neurons
synthesizing CRH and the Locus ceruleus norepinephrine
neurons. CRH acting as a neurotransmitter in the LC
activates noradrenaline neurons in the LC. But, under
chronic stress, distal corticosteroids increase and sleep is
disrupted (72). Acting together, these two neuronal groups
initiate an adaptation response that includes improved
alertness and attention span, decreased reflex time,
antinociception, suppression of feeding and sexual
behavior and activation of the sympathoadrenal and HPA
systems. These transient allostatic responses are adaptive
and result in energy mobilization, increased traffiking of
immune cells and promotion of memory storage (due to
effect of glucocorticoids in the hippocampus). In normal
conditions, this allostatic response is shut off during the
recovery after stress. In contrast, chronic stress states
produce anxiety and passive or withdraval coping
mechanisms elicit a long-term response reffered to as the
vigilance or defeat reaction characterized by chronic
activation of HPA system. The consequences of
overactivity of the allostatic load and accure in 4 main
settings: 1) chronic stress due to repeated hits by multiple
novel stressors; 2) lack of adaptation to repetition of the
same stressors; 3) prolonged response due to inability to
shut down the allostatic response; and 4) inadequate
response, leading to compensatory hyperactivity of other
systems. Allostatic load is maladaptive and leads to
obesity,diabetes, hypertension, muscle wasting, increased
susceptibility to infection and impairment of memory
(from damaging effects of chronically elevated
glucocorticoid values on hippocampal cells) (73).
Increased of CRH and beta-End in the hypothalamus and
also the tonic inhibitory effect of beta-End on sympathetic
tone in stressful situations (74), inhibits the secretion of
gonadotropins, oxytocin and vasopressin ,this may lead to
amenorrhea ,which often is a consequence of intensive
training or psychological stress (75) and can disrupt
parturition and lactation (76). Accordingly, impaired
follicular development appears to be the most common
cause of reproductive dysfunction attributable to stress in
the humans female (77). The reduction in endogenouse
GnRH/LH secretion utility deprives the ovarian follicular

of adequiate gonadotropin support leading to reduced
oestradiol production by slower growing follicules. These
studies show that there is a level of interference by
stressors at the ovary (78). Intrestingly, several
components of the HPA axis and their receptors are present
in reproductive tissues as autacoid regulators of their
various function.These include ovarian and endometrial
CRH, which may participate in the inflammatory processes
of the ovary estrogen directly stimulates the CRH gene,
which may explain the slight hypercortisolism of female
and the proponderance of depressive anxiety and eating
disorders as well as cushing disease in women (79). PCO
present diminished amounts of CRH immunoreactivity,
suggesting that decreased ovarian CRH might be related to
the anovulation of PCO (52). CRH activates LC neurons
directly even when synaptic activity is prevented. This
direct action is consistent with ultra-structural evidence for
synaptic contacts between CRH-immunoreactive terminals
and LC dendrites (80). Furthermore; increased levels of
CRH within the LC of depressed patients have recently
been reported (81). The pattern collaboration between
CRH and LC-NA in HPA axis of women reproduction
system is very complex and disruptions in the feedback
systems can trigger ovarian dysfunction.

7. Lifestyle and Quality of Life in women with
PCOS
Lifestyle factors play an important role and dramatic
impact on public health and capacity for reproduction and
fertility. Unlike everyday stressors, which can be managed
with healthy stress management behaviors, untreated
chronic stress can result in serious health conditions
including anxiety, insomnia, muscle pain, high blood
pressure and a weakened immune system (82). Research
has shown that chronic stress can be treated with
appropriate interventions such as lifestyle and behavior
change, therapy, and in some situations, medication (41).
7.1. Diet
Eating a healthy diet consisting of appropriate composition
and caloric intake is fundamental to maintaining a state of
optimum physical and psychological health. It is also
important in preventing diseases such as obesity,
cardiovascular disease, diabetes, osteoporosis and some
cancers. Diet mediates body weight and composition and
should be considered fundamental to reproduction (83).
7.2. Exercise
Rich-Edwards et al. in 2002 reported that exercise was
associated with a reduction in risk of ovulatory infertility.
After adjustment for BMI, each hour of vigorous exercise
per week was associated with a relative risk reduction of
5%, suggesting that physical activity may protect ovarian
functioning independent of BMI (84). It is reasonable to
assume that the general health benefits associated with
moderate levels of exercise and the consumption of a wellbalanced diet would also apply to fertility. These lifestyle
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practices should therefore be recommended to couples
attempting pregnancy. However, there is a need for further
research regarding the effects that moderate and low-level
exercise may have on reproductive performance.
7.3. Sleep
Sleep is an important part of health and wellness. Recent
studies have showed that, a reduced sleep duration and
quality sleep can have an effect on HPA axis activity. Last
studies show that the early morning rise of ACTH and
cortisol is reduced when additional energy is provided.
This finding supports the view that the nocturnal rise in
HPA axis activity contributes to preparing the organism for
the upcoming wake period and associated increased energy
demands (85). Few studies have been done on the sleep
duration and health-related quality of life (HRQL). Women
with PCOS are known to have poorer sleep. The study of
Shreeve et al., in 2013 showed that PCOS women had
significantly elevated night-time urinary levels of the
melatonin metabolite 6-sulfatoxymelatonin (aMT6s) and of
8-OHdG, as well as significantly reduced sleep quality,
compared with the controls (86). Our results in 2014
showed that serum levels of melatonin and β-endorphin

were lower in women with PCOS and serum level of stress
hormones; adrenaline and noradrenaline were significantly
correlated with patients’ sleep time in study group. Only
cortisol has significant relation with PSQI global score by
regression analysis and it associated with time of sleep (87).
Studies in recent decades have shown that lifestyle
intervention improves body composition and so modifying
sleep patterns in these patients may be able to regulate the
hormonal balance in the brain-ovary axis.

8. Managing the stress
Psychological stress may reduce female reproductive
performance in various ways. The autonomic nervous
system, the endocrine and immune systems have all been
implicated (87-89). Studies over the past decade show that
individual lifestyle can be helpful in the treatment of
polycystic ovary. The most effective way to manage the
stress is to practice a lifestyle suited to each individual
environment. Our results by using of demographic and
sleep (PSQI) questionnaires showed that 98% of women
with PCOS were housewives and the average sleep times
were twelve midnight until ten in the morning (Table 1).

Table 1. Comparison of age, PSQI scores and Hormones in study groups
P-value
T test

PCOS (N = 77)
Mean ± SD

Control (N = 97)
Mean ± SD

Variables

<0.001

26.6 ± 4.7

29.6 ± 5.2

Age (year)

0.935

7.0 ± 4.1

6.9 ± 4.4

Marital Duration (year)
PSQI Scores

0.673

5.16 ± 2.33

5.00 ± 2.48

Total Score (0 - 21)

0.253

1.10 ± 0.58

1.16 ± 0.49

Sleep Quality (0 - 3)

0.455

1.78 ± 1.13

1.65 ± 1.18

Sleep onset latency (0 - 3)

0.796

0.25 ±0.6

0.19 ± 0.53

Sleep duration (0 - 3)

0.641

0.12 ± 0.40

0.09 ± 0.38

Sleep efficacy (0 - 3)

0.419

0.97 ± 0.36

0.93 ± 0.3

Sleep disturbance (0 – 3)

0.169

0.04 ± 0.34

0.13 ± 0.61

Using sleeping medication (0 - 3)

0.679

0.90 ± 0.80

0.85 ± 0.80

Daytime dysfunction (0 - 3)

0.031
0.652
<0.001
0.982
<0.001
0.737

25.48 ± 15.99
190.57 ± 75.07
81.58 ± 10.19
2.22 ± 3.24(0.80)
5.97 ± 4.49 (5.00)
0.50 ± 1.35 (0.00)

32.45 ± 24.27
197.08 ± 106.89
87.19 ± 9.39
3.79 ± 7.73
3.61 ± 3.11(3.10)
0.74 ± 3.38 (0.00)

Hormones
Melatonin (pg ml-1)
Cortisol (ng ml-1)
β-endorphin (pg ml-1)
Progesterone (mg ml-1)
Adrenalin (ng ml-1)
Noradrenalin (ng ml-1)

Insufficient sleep can have adverse effects on stress
hormones release (cortisol and catecholamine). Future
research about sleep in PCO women should register other
sleep dimensions (sleep patterns or disturbances) to
provide a better insight in this scientific field.

9. CONCLUSION
Lifestyle is essential for the physiological homeostasis.
When physiological homeostasis established stress
management is possible. Removal of stress can normalize
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the activity of the HPA axis. This normalization improves
the performance of the reproductive system. So clearly
Lifestyle can have a potential role for managing of stress.
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