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ABSTRACT:  

Sleep disturbances contribute to a high frequency of mental health and cardiovascular diseases with significant gen-

der differences. Women have a higher incidence of insomnia than men, and are more likely than men to complain of 

insomnia, headache, irritability, and fatigue than the ‗‗typical‘‘ symptoms of loud snoring and apneas during sleep. 

Reproductive hormones play an important role in sleep in women. In the premenopausal age these hormones have a 

protective effect on sleep apnea, while during pregnancy there is a higher prevalence of sleep apnea and restless leg 

syndrome. Cardiovascular mortality is high in women with obstructive sleep apnea and continuous positive airway 

pressure therapy improves outcomes in most cases of obstructive sleep apnea. The epidemiology, risk factors, diag-

nostic criteria, and therapies for the three most common sleep disorders (insomnia, obstructive sleep apnea and rest-

less leg syndrome), along with effects of menopause, pregnancy, and social factors on sleep in women, are dis-

cussed.  
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INTRODUCTION 

Sleep disturbances result in neurological, 

cardiovascular and psychiatric sequelae, and as such 

there are significant gender differences among these 

disorders. 
1–3

 Owing to the role of reproductive hor-

mones, this may have a significant impact on sleep 

pathophysiology. Menarche, pregnancy and meno-

pause contribute to varied manifestations of the most 

common sleep disorders, namely, insomnia, obstruc-

tive sleep apnea (OSA) and restless leg syndrome 

(RLS).
2,4

  Physiological changes that occur during a 

woman‘s life, spanning puberty, pregnancy and men-

opause, have significant effects on sleep, daytime 

functioning and quality of life. In this article, we de-

scribe some of the common sleep disorders in wom-

en, particularly insomnia, OSA and RLS.  
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Methods 

Pubmed was searched using the terms 

―women AND common sleep disorders‖ using the 

limits 1 January 2008 to 1 Nov 2018 & peer reviewed 

publications. Articles on sleep apnea, restless leg 

syndrome and insomnia were included, and the others 

excluded as indicated in the flowchart. 

 

Influence of Menstrual Cycle and Hor-

moness on Sleep 

The menstrual cycle averages 28 days and is 

divided into a pre-ovulatory follicular phase and post-

ovulatory luteal phase. Ovulation occurs on day 14 

and is considered the midpoint between the two 

phases. Estrogen is at the highest level towards the 

latter half of the follicular phase and progesterone 

levels rise in the luteal phase. If pregnancy does not 

occur, estrogen and progesterone levels decrease, and 

menstruation occurs. The female reproductive cycle‘s 

influence on sleep quality is well documented yet 

remains complex.
5
 Progesterone, known for its sopo-

rific and thermogenic effects, is present in negligible 

levels prior to ovulation and in high levels after ovu-

lation. In a study to describe and compare sleep pat-

terns in relation to ovulatory cycles and premenstrual 
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mood state, healthy women‘s sleep patterns were 

monitored during both phases of the menstrual cycle. 

Results indicated that rapid eye movement (REM) 

latency was significantly shorter during post-

ovulatory phase compared to the pre-ovulatory phase. 

However, no significant difference was observed 

either in latency to sleep onset or in the percentage of 

REM sleep. While there were no menstrual cycle 

phase differences in the percentages of various sleep 

stages, the women with negative affect symptoms 

during the pre-menstrual period demonstrated signifi-

cantly less delta sleep during both menstrual cycle 

phases compared to the asymptomatic subjects.
6
 Also 

documented is an increase in subjective sleep com-

plaints, with decreased sleep efficiency and worsen-

ing daytime functioning, during the late luteal phase. 

This may be due to the declining levels of progester-

one as well as premenstrual symptoms that can herald 

the onset of menstruation.
7
 

 

Sleep disturbances are not uncommon dur-

ing pregnancy. The National Sleep Foundation‘s 

Women and Sleep poll, carried out in 1998, showed 

that 78% of the women reported more disturbed sleep 

during pregnancy than at other times. The hormonal 

and physiological changes that take place during 

pregnancy may contribute to a variety of sleep disor-

ders. The spectrum of association between pregnancy 

and sleep disturbances ranges from an increased inci-

dence of insomnia, nocturnal awakenings and para-

somnias (especially restless leg syndrome), to snor-

ing, excessive sleepiness and OSA. Furthermore, 

hormonal changes have an inhibitory effect on mus-

cles, which can result in snoring and possible devel-

opment of sleep apnea. A combination of these fac-

tors, along with the anxiety that accompanies moth-

erhood, can result in significant sleep disruption and 

daytime functioning. Although the timing and occur-

rence of different sleep disorders vary, they are most 

prevalent during the third trimester.
8,9

 

 

Poor sleep quality is a common complaint 

among perimenopausal women. Hormonal shifts with 

a decrease in estrogen and progesterone levels, along 

with the social changes that accompany this age 

group can interfere with sleep quality. Another study 

noted a low prevalence of OSA among premenopau-

sal women (0.6%) and postmenopausal women re-

ceiving HRT (0.5%) compared with postmenopausal 

women not receiving hormone replacement therapy 

or HRT (2.7%).
10

  Vasomotor symptoms (VMS), 

particularly hot flashes, correlate strongly with sub-

jective sleep complaints.
11

 Declining estradiol levels 

during menopause demonstrates an association with 

increased VMS, trouble sleeping, and diminished 

sexual response.
12

 

 

Insomnia 

According to the American Academy of 

Sleep Medicine (AASM), the diagnostic criteria for 

insomnia include difficulty initiating and/or maintain-

ing sleep, with significant daytime function impair-

ment and mental health disturbances.
13

 In one large 

scale study examining the economic impact of in-

somnia, the prevalence of insomnia was significantly 

higher in women than in men, at 27% and 19% re-

spectively.
3
 Among the general population, 10-15%   

complain of insomnia.
14

 At different reproductive 

stages women report a high frequency of insomnia 

with a prevalence as high as 50% reported during the 

perimenopausal period.
15,16

 The gender differences 

are also apparent among different racial groups and 

socioeconomic status.
17

 

Also noteworthy is the high prevalence of 

insomnia in women with breast cancer.
18,19

 Psychiat-

ric disorders such as depression and anxiety contrib-

ute to a higher rate of insomnia in women and in-

somnia in itself can exacerbate major depression.
19

 

 

Treatment 

Psychological and behavioral interventions 

are effective in treating insomnia and recommended 

too. AASM has developed a practice parameter for 

these treatments.
20

 Thirty percent of patients with 

insomnia have contributory poor sleep hygiene. Good 

sleep hygiene practices should be prescribed for all 

patients, in addition to other treatments, since sleep 

hygiene education alone is ineffective.
21

 In a study of 

insomnia in women with breast cancer, cognitive 

behavioral therapy demonstrated improvement.
22

 

 

The current Food and Drug Administration approved 

pharmacological treatments for insomnia include 

benzodiazepine receptor agonists and melatonin re-

ceptor agonists. Potential adverse effects of the for-

mer include residual sedation, memory and perfor-

mance impairment, falls, undesired behaviors during 

sleep, somatic symptoms and drug interactions. Sev-

eral other prescription medications (e.g., sedating 

antidepressants, antiepileptics) as off-label treatment, 

nonprescription drugs (e.g., sedating antihistamines) 

and naturopathic agents (e.g., melatonin, valerian) 

also are used to treat insomnia, although safety and 

efficacy data are limited.
21

 Postmenopausal women 

had longer sleep latency, less slow-wave sleep, and 

less deep sleep compared to premenopausal subjects. 

Postmenopausal women not receiving HRT had 

25



 

             © Indian Journal of Mental Health and Neuroscience                                                            

 

longer sleep latency than did those on treatment, sug-

gesting that estrogens may exert a protective effect 

on sleep integrity.
23,24

 

 

There is no consensus on sex-specific in-

somnia treatment strategies for women.
25

 In general, 

symptom pattern, previous treatment failure, comor-

bid conditions, adverse effects and medication costs 

should be considered before starting a hypnotic regi-

men. Short to intermediate-acting benzodiazepine 

receptor agonists or melatonin receptor agonists can 

be started initially. Medications can be changed or 

dosages increased based upon the degree of symptom 

improvement and adverse effects experienced.
21

 

Since depression and insomnia are present more fre-

quently in women than in men, selective serotonin 

reuptake inhibitors appear to be uniquely effective in 

their treatment.
25

  

 

Obstructive Sleep Apnea (OSA) 

Based on the third edition of International 

Classification of Sleep Disorders (ICSD-3), the diag-

nostic criteria for obstructive sleep apnea (OSA) in-

cludes clinical complaints of snoring, gasping, wit-

nessed apneas, along with evidence  of five or more 

obstructive respiratory events per hour on sleep test-

ing. Associated manifestations commonly include 

daytime sleepiness and cardiovascular and cerebro-

vascular diseases.
13

 General population studies have 

revealed that the prevalence of OSA with daytime 

sleepiness is 2-5% in adult women and 3-7% in adult 

men. In the absence of hypersomnia, the disease 

prevalence is likely greater (24% in men and 9% in 

women).
26

   

 

The estimated prevalence of OSA is 9% in 

women and 24% in men.
27

 The Wisconsin Sleep Co-

hort Study estimated that sleep apnea was undiag-

nosed in 90% of women with moderate to severe 

sleep apnea and suggested that under-diagnosis relat-

ed to atypical symptomatology may explain much of 

the perceived disparity.
28

 Several investigators have 

suggested that OSA may be common in pregnant 

women. However, the exact incidence and prevalence 

of sleep apnea in pregnant women is uncertain.
8,9

 

Loud snoring, breathing pauses during sleep and ex-

cessive daytime sleepiness are classic symptoms seen 

in most men with OSA, whereas atypical symptoms 

such as insomnia, morning headache, fatigue, tired-

ness, depression, and anxiety are more common 

presentations in women. Other less typical symptoms 

in women include memory loss, poor concentration, 

decreased libido, irritability, worsening unexplained 

fatigue, and tiredness which are often misdiagnosed 

and treated inappropriately as depression.
29 

Obesity 

may be the most important risk factor for OSA. 

Women with OSA are more likely to be obese than 

are men with OSA of similar severity.
30

 In a study of 

women with body mass index (BMI) >30 kg/m2, 

one-third of asymptomatic women were found to 

have OSA by polysomnographic criteria, and a sig-

nificant correlation was identified between Apnea-

Hypopnea Index (AHI) and BMI in this cohort.
31

 

 

Treatment: 

OSA is a chronic disease requiring long-

term, multidisciplinary management. Several treat-

ment options are available and patients should be 

active participants in the treatment decision process. 

Positive Airway Pressure therapy (PAP) is the treat-

ment of choice for all degrees of OSA and may be 

delivered in Continuous Positive Airway Pressure 

(CPAP), bilevel PAP, or auto titrating PAP modes.
32

 

An in-laboratory polysomnography is the preferred 

approach to titrate to optimal PAP parameters.
33

 In a 

prospective study of 1,116 women for 88 months, 

adequate CPAP therapy administered after control-

ling for age, BMI, previous cardiovascular history, 

hypertension and diabetes, reduced the relative risk 

from 3.50 (95% confidence interval 1.23 - 9.98) to 

0.55 (95% confidence interval 0.17 - 1.74). These 

data strongly suggest that CPAP therapy may reduce 

cardiovascular death in patients with severe OSA.
34

 

Oral appliances (mandibular repositioning or tongue 

retaining devices) may improve upper airway paten-

cy. To date, most treatment trials have been conduct-

ed in male patients and few trials have included suffi-

cient number of women to define differences in the 

efficacy of various modalities in female patients.
32

  

 

Compliance is a major challenge and there is 

no consensus on the findings. In contrast to prior 

studies indicating no significant gender differences in 

regards to CPAP compliance
35

, more recent popula-

tion-based prospective studies indicate that female 

patients used CPAP more frequently than their male 

counterparts.
36

 However another recent study report-

ed that compliance was not different between women 

and men.
37

  

In a prospective crossover study, postmeno-

pausal women with OSA were treated with estrogen 

alone, and with an estrogen-progestin combination. 

Both treatment strategies reduced OSA, with a 50% 

reduction of AHI following estrogen-progesterone 

treatment and a 25% reduction following estrogen-

only therapy.
38

 Estrogen effects were further studied 

in two groups of postmenopausal women (one receiv-

ing HRT and the other untreated); treated women had 
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better polysomnographic sleep parameters than un-

treated subjects.
39

 Women with established cardio-

vascular disease experience greater mortality when 

prescribed HRT
40

 and with the higher incidence of 

major cardiovascular events in OSA patients overall, 

the potential for harm is significant. Further long-

term outcome studies are needed to evaluate the net 

effect of HRT on postmenopausal women with OSA. 

Despite its demonstrated efficacy, HRT is not a rec-

ommended treatment for perimenopausal OSA at this 

time.
38,39

 

Behavioral therapy, including sleep hygiene, 

weight reduction, exercise, alcohol avoidance, and 

bedtime sedatives are important adjuncts to PAP. 

 

Restless Leg Syndrome 

This movement disorder is characterized by 

an urge to move the leg, typically during rest, which 

is relieved by activity.
13

 The prevalence ranges from 

4% to 29% in the general population and increases 

with age.
41,42

 Prevalence is higher among women at 

13.9% , compared to. 6.1% among men in another 

cohort analysis.
43

 RLS often is underdiagnosed. In a 

large multinational primary care population of 23,052 

patients, 68% of women had RLS; however, only 

12.9% received the diagnosis, despite 64.8% report-

ing their RLS symptoms to a physician. Published 

data on women with RLS are few and more research 

focusing on the symptoms and treatment options for 

women is needed to tailor both diagnostic and treat-

ment strategies.
42

 Although the mechanism of this 

disease is unknown, iron deficiency and dopaminer-

gic dysfunction is thought to be an underlying com-

ponent.
44–46

 The current consensus theory on the 

pathophysiology of RLS is the ‗‗iron dopamine hy-

pothesis‘‘.
47

 Iron is a cofactor for the enzyme tyro-

sine hydroxylase, which performs a rate-limiting en-

zymatic step in the formation of dopamine.  

In a cohort study of women studied during 

and after pregnancy, 26% were found to have RLS 

during pregnancy (with symptoms being most com-

mon during the third trimester), which tended to dis-

appear after delivery. Affected women had lower 

hemoglobin concentrations compared to non-affected 

women,
48

 supporting the theory that iron status may 

contribute to RLS.  

RLS is also associated with increased mor-

bidity and mortality in women. In a prospective study 

involving greater than 70,000 women, a positive cor-

relation between RLS and coronary artery disease 

was found. An elevated risk for cardiac disease was 

appreciated in women with RLS for more than a 3-

year duration.
49

 Iron-deficiency anemia, pregnancy, 

smoking, neuropathy, rheumatoid arthritis, multiple 

sclerosis, diabetes, kidney disease, caffeine and alco-

hol consumption, use of H2-receptor blockers and 

some antidepressant medications have been linked to 

RLS.
33,44,46

 

 

Treatment 

The management of RLS is multimodal and 

encompasses both pharmacological and non-

pharmacological treatments. The non-pharmacologic 

management of RLS includes behavior modification 

and lifestyle changes as well as cognitive-behavioral 

treatments which are discussed in greater detail else-

where.
50

 Avoidance of certain foods (e.g., caffeine, 

alcohol) and drugs (e.g., antihistamines, neuroleptics, 

some dopamine antagonists) can be helpful. Selective 

serotonin receptor blockers, tricyclic antidepressants, 

and lithium may worsen RLS symptoms and should 

be avoided whenever possible.
51

 AASM has devel-

oped recommendations for pharmacotherapy which 

range from iron supplementation, dopamine agonists, 

membrane stabilizing agents, benzodiazepines to 

opioids.
52

 These include levodopa, ropinirole, 

pramipexole, rotigotine, cabergoline, pergolide, 

gabapentin, gabapentin enacarbil, pregabalin, 

clonazepam, oxycodone, tramadol, methadone. Iron 

supplementation is beneficial solely when ferritin 

levels and iron studies indicate a deficiency. Appro-

priate clinical evaluation is important in patients who 

report worsening of symptoms while on dopamine 

agonists as this may suggest augmentation. Moreo-

ver, drugs such as cabergoline, pergolide along with 

opioids require special monitoring.
54

 

 

Conclusion 

Sleep is essential for women to live a func-

tional, productive life. Sleep disorders are far more 

common in women than previously appreciated and 

presenting symptoms often differ from those in men. 

Although insomnia is more prevalent among women, 

it can constitute an atypical presentation of other 

sleep disorders such as OSA in them. Postmenopau-

sal women carry a higher risk of OSA and should 

receive PAP therapy; if they fail to improve with 

optimal PAP therapy other treatment options should 

be discussed. RLS is common among women of all 

ages, but it is more frequent during pregnancy. Cor-

rection of iron deficiency and use of dopaminergic 

medications can be helpful for treatment.  

 

This article is a brief overview of common 

sleep disorders in women and does not encompass 

many other sleep disorders seen in women. Women 
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are often under-represented in studies and more re-

search involving women is required to further under-

stand the unique needs in this population. 
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