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Introduction
Polycystic ovary syndrome (PCOS) is the 
most common endocrine disorder among 
women, affecting 5%–10% of women in 
the reproductive age.[1] The syndrome is 
surrounded by controversies over both 
its diagnosis and treatment.[2,3] PCOS 
is defined by the Rotterdam criteria, 
as the existence of any two of the 
following three: (1) Oligoovulation and/or 
anovulation; (2) Biochemical or clinical 
document of hyperandrogenism; 
and (3) Polycystic ovaries in 
ultrasound.[4,5] However, according to the 
National Institute of Health criteria, the 
simultaneous presence of anovulation 
and hyperandrogenemia (clinical 
and/or biochemical) are required for PCOS 
diagnosis, excluding the reference to 
ovarian morphology.[4,6]

Women with PCOS are prone to a wide 
range of metabolic and reproductive 
disorders.[7,8] The pathogenesis of PCOS 
is uncertain. Some studies have valued 
potential contributors including insulin 
resistance, heredity and genetics factors, 
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Abstract
Polycystic ovary syndrome (PCOS) is known as the most common hormonal disorder in women 
at reproductive age. Recent studies have revealed a high prevalence of sleep disorders in PCOS, 
suggesting that it is an amendable factor for these patients; however, the sleep was not considered in 
their treatment plan. According to the Iranian traditional medicine (ITM), sleep is an important item 
in the lifestyle modification of all diseases. The aim of this study is to determine the importance of 
sleep hygiene in PCOS from the view of ITM and Modern Medicine. In this study, some keywords 
about “sleep and PCOS” were searched in medical databases and some ITM books. Lifestyle 
modification is one of the first steps in treatment of patients with PCOS in which the emphasis 
will be mainly on exercise and diet. Despite proof of the high prevalence of sleep disorders in 
these patients, modification of sleep is not considered in their lifestyle. ITM as a holistic medicine 
emphasizes on lifestyle modification under the title of “Settah‑e‑Zaruria” (In Persian), the six 
essential schemes for the prevention and treatment of all diseases. Management of sleep is one of 
these schemes. There are many advices about sleep hygiene in both ITM and modern medicine. It 
seems that lifestyle modification should be expanded in PCOS patients to include more options, and 
sleep hygiene should be considered in their lifestyle alongside food and exercise.
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abnormal gonadotropin secretion and 
ovarian factors,[9‑11] even though lifestyle 
may be the main factor.[12,13] There are 
several options for PCOS treatment such 
as drug administration and some surgical 
treatments; however, lifestyle modification 
that includes diet and exercise is the first 
and most important treatment strategy for 
these patients. Thus, before initiating any 
intervention, the lifestyle modification 
needs to be considered.[6,14‑17]

Complementary and alternative 
medicine (CAM) is well‑defined as a group 
of different medical and health‑care systems, 
products and practices, that are not a part 
of conventional medicine.[18] CAM is an 
increasingly popular choice worldwide.[19] 
Iranian traditional medicine (ITM) includes 
the whole knowledge and practices 
employed in diagnosis, prevention, and 
treatment of diseases in Persia from ancient 
times to the present.[20] In ITM, six essential 
factors, known as “Settah‑e‑Zaruria” (In 
Persian), should be improved for prevention 
and treatment of all diseases and ITM 
practitioners consider these factors to 
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change the lifestyle of their patients. These factors include 
weather, food and drinks, rest and movement, sleep and 
wakefulness, retention and excretion as well as mental 
status. Imbalances in any of these essential factors will 
affect human health and cause various diseases.[21] One of 
these six schemes is sleep management.[22]

Furthermore, sleep disorders are very common in patients 
with PCOS. These disorders include daytime sleepiness, 
difficulty falling asleep as well as sleep breathing 
disorders[3,23,24] that can significantly reduce sleep quality in 
these patients.[25]

It seems that sleep disorders are an important aspect of 
PCOS with negative effects on quality of life in these 
patients. Despite this, sleep management in PCOS patients 
has not been considered in modern medicine.[26] There 
are a lot of recommendations about sleep hygiene in 
modern medicine and ITM, which can be useful in PCOS 
management. A search was done but no article titled 
as “sleep hygiene in PCOS” was found. The aim of this 
study was to determine the importance of sleep hygiene in 
PCOS from the view of ITM and Modern Medicine. After 
clarification of this importance, it is recommended that 
sleep hygiene be considered in lifestyle modification of 
these patients as the first‑line treatment.

Methods
In this review, some keywords including “lifestyle, sleep, 
sleep hygiene, insomnia, and PCOS (PCOS and polycystic 
ovarian syndrome)” were searched in the medical databases 
of PubMed, Google Scholar, Scopus, Irandoc, Magiran, and 
Scientific Information Database. The searches were limited 
to studies published in English and Persian languages from 
1980 to 2016. We checked all titles and abstracts. Full texts 
of articles were reviewed in the relevant studies. Articles 
with their full texts being not available were rejected. In 
addition, the most important ITM books such as al‑Hawi 
fi al‑Tibb by “Rhazes” (9th and 10th centuries), al‑Qanun fi 
al‑Tibb by “Avicenna” (10th and 11th centuries), Zakhireye 
Kharazmshahi and Khofi‑e‑Alaii by “Jorjani” (11th and 
12th centuries), Ghanonche by “Chaghmini” (14th century), 
Kholasat al‑Hekmah by “AqiliKhorasani” (18th century), 
and so on were also studied. Issues about importance sleep 
in PCOS were gathered and analyzed by consensus and 
discussion with two of the review authors.

Results and Discussion
The physiology of sleep and its disorders

Sleep is a normal condition of the body which follows 
a periodic pattern accompanied by a reduction in its 
physiological role.[27,28] Poor sleep quality leads to excessive 
daytime sleepiness, memory impairment, neurocognitive 
dysfunction, fatigue, anxiety, depression, dysglycemia, 
declined immune function, systemic inflammation, 
atherosclerosis, and cardiovascular events.[23,29] During the 

sequence of night, an individual’s sleep is divided into 
nonrapid eye movement (NREM) sleep and rapid eye 
movement (REM) sleep. REM sleep is also called dreaming 
sleep since it is associated with dreaming, or paradoxical 
sleep because the brain waves in the electroencephalogram 
come to be activated during this state of sleep. NREM 
sleep is considered to be orthodox sleep or slow wave 
sleep (SWS), because of falling of physiological and 
psychological activities.[30,31]

There are eight wide categories of sleep disorders, with 
their subcategories. The main categories include as follows: 
Insomnia, hypersomnia, sleep‑related breathing disorders, 
for example, obstructive sleep apnea, parasomnia, circadian 
rhythm sleep disorders, sleep‑related movement disorders, 
isolated symptoms, and normal variants.[32]

Sleep disorder in polycystic ovary syndrome

Many research studies have revealed that sleep disorders 
have a significantly higher prevalence in patients with 
PCOS compared to healthy individuals.[33‑35] Thus, sleep 
disturbance could be an important feature of PCOS[26] and 
assessment of the health status in PCOS should include a 
concern of sleep quality and the right approach to reduce 
these disorders and improve the quality of life in these 
patients.[34,35] However, recent studies suggest that more 
than 90% of physicians, who manage PCOS women, are 
rarely trained about the sleep disorders in these patients.[26] 
Poor sleep in PCOS patients is associated with depression, 
increased insulin resistance, obesity, cardiovascular 
diseases, etc.[10,34]

The short duration of nocturnal sleep, less amounts of 
REM sleep, excessive daytime sleepiness, insomnia, 
and poor sleep quality are also common in patients with 
PCOS.[24,31,36] The most common sleep disorder in PCOS 
patients is obstructive sleep apnea (OSA). OSA is highly 
prevalent, on the average of 2–3 times,[6] in women with 
PCOS compared to women without PCOS of the same age 
and weight.[3,37,38] Apnea is defined as a period of no airflow 
for at least 5.0 s.[39] Some clinical signs of OSA are daytime 
sleepiness, snoring, breathing disturbances, interrupted 
sleep, hypercapnia, hypoxemia, and high sympathetic 
activity.[40,41] Some adverse effects of this disorder are sleep 
fragmentation, daytime sleepiness, hypertension, ischemic 
heart disease, stroke, and metabolic disorders as insulin 
resistance, glucose intolerance, type II diabetes mellitus, 
and dyslipidemia.[3,10,36,41] OSA is generally treated with 
continuous positive airway pressure (CPAP) or mandibular 
advancement devices that are helpful in lessening sleep 
disorder in these patients.[42,43]

Neurohormones in sleep pattern of patients with 
polycystic ovary syndrome

Stress hormones and melatonin are some neurohormones 
involved in the sleep‑wake cycle.[44] Melatonin, synthesized 
in the pineal gland, plays an important role in the regulation 
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of sleep‑wake cycle (circadian rhythm).[45] Melatonin is 
produced and released rhythmically, during the day‑night 
cycle and is suppressed by light.[46,47] Nocturnal melatonin 
secretion declines in a shorter duration of night and day 
sleep leading to lower levels of melatonin.[45,48] Melatonin 
also plays a vital role in reproductive processes, namely, 
ovarian function.[49] It may affect gonadal function and 
secretion of sexual hormones,[45,50] follicular development, 
oocyte maturation, ovulation, and oocyte quality.[49,51] High 
levels of melatonin metabolite in urine are accompanied 
with poor sleep quality and an increase in oxidative stress 
in untreated PCOS women compared with their treated 
counterparts.[50] A decrease in melatonin metabolite with the 
reduction in serum luteinizing hormone, follicle stimulating 
hormone, dehydroepiandrosterone, and testosterone levels 
during treatment, was suggestive of a correlation between 
melatonin and sex steroids in PCOS patients.[25,50]

Recent studies have shown that a reduced sleep 
duration and poor quality of sleep can affect 
hypothalamic‑pituitary‑adrenal (HPA) axis activity.[36,52] The 
sympathetic system is more active in PCOS patients with 
poor sleep, especially in people who sleep during the day. 
Zafari Zangeneh et al., showed that the levels of adrenaline 
and noradrenaline were higher in PCOS patients compared 
to non‑PCOS women. They also showed that the levels of 
cortisol in PCOS women who wake up early and women 
with the proper sleep of about 8 h were significantly lower 
than other PCOS women.[44] These findings showed that 
the level of cortisol as an indicator for the HPA axis can 
be influenced not only by the time of sleep and awakening 
but also by the duration of nocturnal sleep.[44,53] Appropriate 
regulatory control of the HPA axis is critical in PCOS patients 
and leads to a reduction of the adrenal hyperandrogenism, 
thereby reducing the clinical and laboratory signs in these 
patients.[54,55] Thus, it seems that modifying sleep patterns in 
PCOS patients could be used to regulate hormonal balance 
in the HPA and brain‑ovary axis and may have important 
roles in the management of PCOS.[44,48]

Sleep hygiene in modern medicine

Sleep hygiene is known as the set of behavioral and 
environmental advice that are planned for encouraging 
healthy sleeping and were developed to treat sleep 
disorders. In sleep hygiene education, patients receive 
healthy sleep habits and are refreshed to apply a set of 
recommendations to recover their sleep.[23,56]

The most common sleep hygiene recommendations are:

Avoid caffeine consumption

Caffeine administration close to bedtime disrupts sleep.[29,56‑58]

Some studies show that consumption of caffeine 
approximately 30 min before bedtime, causes sleep 
disturbances, increased sleep onset latency (SOL), 
decreased total sleep time (TST), and sleep efficiency.[59]

Avoid smoking

The use of nicotine is associated with decreased TST, 
increased SOL, more repeated early‑morning awakening 
and suppression of SWS and REM sleeps. Thus, avoiding 
the nicotine use leads to better sleep.[29,56,60]

Avoid alcohol use

Alcohol consumption just before bedtime is accompanied 
with a decrease in SWS and an increase in SOL during 
the first portion of the night.[29,56,61] However, when the 
alcohol is metabolized in the first few hours of sleep, sleep 
becomes lighter with more arousals.[56]

Exercise regularly

Regular exercise is a usual sleep hygiene recommendation, 
but intensive exercise should be avoided within 2 h of 
bedtime.[29,62,63]

Manage stress

Psychosocial stress is accompanied with impaired sleep 
and increased presleep arousal.[64] Some techniques like 
relaxation have provided some initial support for stress 
management as an operative recommendation to overcome 
sleep disorders.[65]

Reduce noise

Nighttime noise raises arousals and leads to lighter sleep 
by suppressing SWS and REM sleeps.[23,56,66] Specific noise 
reduction have been shown to improve sleep in some 
patients.[67]

Sleep timing regularity

Sleep hygiene recommendations often advise regular 
bed and wake‑times, which are considered to increase 
the synchrony between circadian rhythms, physiological 
sleep drive, and the nocturnal sleep period.[62] An irregular 
sleep‑wake pattern leads to shortening of sleep period and 
as a result daytime sleepiness.[29,56,58,63]

Avoid daytime napping

Daytime napping has been posited to disturb the sleep 
drive, and sleep hygiene recommendations often include the 
advice to avoid naps of longer than 30 min a day.[23,56,62,63]

Avoiding bedtime technology use

The studies demonstrate a negative correlation between 
use of technology and sleep, so one of the most common 
sleep hygiene recommendations is limiting technology use 
close to bedtime. Some of these activities are watching 
television, use of cell phones, surfing the net, listening to 
electronic music devices, and playing video games.[58,63,68,69]

Other recommendations in sleep hygiene are: Not going 
to bed thirsty or hungry, having a light snack close 
to bedtime, sleeping in a comfortable bedroom with 
regulable‑temperature to cool it,[23,56,70,71] and comfortable 
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mattress,[29,70,71] taking a warm to hot bath 2 h before 
bedtime, setting a list of problem‑solving tasks to be done 
the next day, using the bedroom only for sleep,[70] avoiding 
excessive time in bed,[29] and avoiding thinking about 
particular matters at bedtime or in bed.[56]

Sleep hygiene in Iranian traditional medicine

Avicenna (980–1037AD) was the author of more than 
250 books on different outlets of science such as medicine. 
His most important work is: al‑Qanun fi al‑Tibb (The 
Canon of Medicine).[72] One chapter of this textbook is 
devoted to “sleep and wakefulness.”[22] In view of Ibn 
Sina, normal sleep has specific and vital functions, such 
as revitalizing, restoring strength, eliminating the fatigue 
produced by wakefulness, strengthening the vital energy, 
relaxing the mental aspect, improving food digestion, and 
helping to improve the function of other organs.[21,73‑75] 
According to Rhazes (865–925), good and normal sleep 
not only reduces weakness and anxiety but also restores 
thought and refreshes the mind making an individual so 
cheerful.[76] Hence, improvement of sleep is important by 
attention upon the sleep hygiene principles according to 
the ITM. On the other hand, since a variety of conditions 
such as age, sex, season, geographic region, and different 
physical activities can alter sleep qualities, it is suggested 
that sleep and wakefulness could be recommended in 
various quantities and qualities for people.[73‑75,77]

In view of ITM, normal sleep must have some 
characteristics such as:

Sleep quality

Natural sleep should be deep and continuous.[75,78,79]

Time

Night is the best time to sleep. Sleeping during the day is 
disturbed due to light and noise. Hence it is unable to help 
the body function better.[74,80] Thus from the perspective of 
ITM, sleeping during the day which can cause nightmares 
is not recommended.[78,81] However in the summer because 
of the short hours of sleep through the night, sleeping 
for up to an hour a day is recommended.[78] In ITM, it is 
recommended that the person sleeps early in the evening 
and wakes up early in the morning.[74,75]

Relationship with food

Sleeping in a state of hunger or full stomach is harmful 
and should be avoided. It is recommended to have a 
gap of about 3 h between food consumption and sleep. 
Consumption of some foods such as milk and lettuce close 
to bedtime elevates sleep quality, whereas some foods such 
as cabbage and coriander disturbs the sleep.[75,78] Sleeping 
soon after mealtime causes impaired digestion and produces 
bloat as well as sleep disorders. Ideally, an accepted sleep 
should be after waste disposal, this means that sleep should 
be after urination and defecation.[74,75]

Duration

Sleep should have a normal duration. It is recommended to 
have 6–8 h of sleep in the night depending on the individual. 
Excessive wakefulness disrupts the work of different body 
organs, especially brain activity; it harms digestive power, 
and causes gastrointestinal disturbances. Loss of energy is 
another complication of poor sleep.[74,75,78,79] On the other 
hand, excessive sleep has some complications such as 
weight gain and obesity.[75,78,79]

Position

Sleep should not be in the supine or prone positions. The 
best position of the start of sleep is on the right side and 
then rolls to the left side.[78,82] Lying on your back causes 
nightmares and postnasal drip.[78]

Bedroom

The bedroom must be dark and silent during sleeping 
time.[78,83] Bedroom temperature should be set according to 
the individual. The bedroom should be clean and in good 
condition and safe from insects and rodents. Sleeping 
clothes should be chosen according to the weather and 
season. Sleeping clothes must be comfortable, soft, loose, 
and appropriate for the season.[83] During warm weather, 
linen should be used and in the cold weather silk and cotton 
is preferred. Sleep should not be under the moonlight or 
sunlight.[75] Table 1 shows the sleep hygiene rules in ITM 
and modern medicine.

Conclusions
The purpose of this study was to evaluate the importance 
of sleep in lifestyle modification of PCOS. High 
prevalence of sleep disorders has been reported in PCOS 
patients.[33‑35] Sleep disorders are treatable in the general 
population, although more studies are needed to manage 
these disorders in PCOS patients. Lifestyle modification 
is suggested as the first‑line treatment in the management 
of PCOS in females, in which nutrition and physical 
exercise are the main attentions.[27,84‑88] Many studies have 
proven high incidence of sleep disorders in patients with 
PCOS,[33,34] but they are mostly just a report of these 
disorders, and the sleep has not been considered in the 
lifestyle of these patients.[26]

According to the research conducted on the 
neurohormones and their relationship with circadian 
rhythm, it seems that the balance of these hormones and 
their circadian changes is associated with the quality 
and quantity of sleep.[44] Thus sleep modification can be 
effective in neurohormonal regulation and management 
of PCOS.

Poor sleep quality is associated with an increased risk of 
obesity and insulin resistance[89] which plays a key role in 
PCOS.[1,90] Accordingly, sleep modification is regarded as 
one of the most important items of lifestyle modification 
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in PCOS patients.[21,74,75,78,91] There are many commands 
regarding sleep hygiene in ITM and modern medicine. 
According to ITM, sleep management is an important 
item in lifestyle modification of all diseases including 
the PCOS. Hence, it seems that sleep regulation can help 
achieve good results in the treatment of PCOS patients, 
and sleep management could be considered in their 
lifestyle modification besides food and exercise in modern 
medicine. It is recommended that future clinical studies be 
done on sleep modification in PCOS patients and its effects 
on hormonal levels, oocyte maturation and ovulation. 

Furthermore, evaluation of the effects of PCOS treatment 
on the sleep quality of patients will be useful.
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