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Dear Readers,

In the past decade, rapid advances have been made in our understanding of the science of 
sleep and circadian rhythms and their essential role in health, well-being, safety, and  
productivity. The game changer is the mounting evidence that sleep and circadian rhythms 
regulate nearly all biological and behavioral processes from molecules, single cells, and 
androgen systems to whole body physiology and functions. Thus, short sleep duration and 
circadian disruptions are linked to our modern society’s major health problems such as  
obesity, cardiovascular disease, diabetes, stroke, cancer, mental illness, and dementia.  
The evidence is clear that poor sleep and circadian health can have deleterious effects on 
both mental and physical health.

Many biological, social, and environmental factors influence sleep, vary across the lifespan, 
and are impacted by sex and/or gender. Throughout this document, the word sex refers to 
the biological status female or male, whereas gender refers to attitudes, feelings, and  
behaviors that a given culture associates with a person’s biological sex. Gender is rooted in 
biology and shaped by environment and experience. The distinct social and environmental 
experiences of women and men likely contribute to sleep differences. Therefore, women  
and men may have the same sleep problems, but present with different symptoms creating 
a need for unique screening, diagnosis, and treatments for both women and men. 
Unfortunately, many of these sex- and gender-specific needs, which could significantly 
improve sleep health, are lacking.

The primary aim of this guide is to bring attention to sleep health issues in women in 
order to improve diagnosis, treatment, and management of sleep and circadian rhythm 
sleep-wake disorders. It is divided into three sections: (I) Sleep Across the Lifespan;  
(II) Sleep and Circadian Rhythm Sleep-Wake Disorders; (III) Sleep and Circadian Rhythms 
in Health and Disease. Each topic within a section offers answers to a question about a  
sleep health issue and provides key clinical takeaways. We hope this guide will stimulate  
and enhance discussions between healthcare providers and their patients to better address 
women’s sleep needs. We encourage you to share this document with healthcare providers, 
patients, and support groups so that we can improve sleep and circadian health for both 
women and men. If you have any questions or would like more information, please contact 
the Society for Women’s Health Research at science@swhr.org or 202.223.8224.

Sincerely,

Society for Women’s Health Research Interdisciplinary Network on Sleep

Susan Redline, MD, MPH, Network Chair 

Monica Mallampalli, PhD, MSc,  
Program Director

Jessica Mong, PhD, Network Co-Chair

Rebecca Nebel, PhD, Program Director

mailto:mailto:science%40swhr.org?subject=


About the Society 

Since 1990, the Society for Women’s Health Research (SWHR®) has been the thought leader  
in promoting women’s health and research on biological differences in disease. As a non-profit 
organization, SWHR is dedicated to improving women’s health through science, advocacy,  
and education. Due to SWHR’s advocacy efforts, women are now routinely included in most major 
medical research studies and scientists are required to consider sex and gender as variables in 
their research. Visit www.swhr.org for more information.

About  SWHR’s Interdisciplinary Networks 

Throughout its history, SWHR has advocated for women’s health and research on biological  
differences in disease through science, policy, and education. Over a decade ago, SWHR  
recognized the need to have researchers and clinicians across various disciplines with diverse 
perspectives, conceptual frameworks, and methods come together to discover new ideas in a  
particular health field. SWHR created the SWHR Interdisciplinary Networks to allow boundaries 
to be bridged and cross-cutting ideas to develop. SWHR Networks examine knowledge gaps  
and identify focused innovative directions for conditions that disproportionately, differently,  
or exclusively affect women.

The SWHR Interdisciplinary Network on Sleep is a collaborative model that brings together basic 
researchers and clinicians across sleep-related fields, including epidemiology, obstetrics/ 
gynecology, neurology, pain, physiology, psychiatry, pulmonology, and sleep medicine. Launched 
in 2014, the Network aims to promote awareness, education, and research that highlights sex  
and gender differences in sleep and circadian rhythms, and their impact on health and well-being 
across the lifespan.
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INTRODUCTION / 3

WHY SHOULD YOU CARE?
Women constitute more than 50% of the U.S. 
population. Promoting sleep and circadian 
health and prioritizing accurate diagnosis and 
effective treatment of sleep disorders that affect 
large numbers of women — such as insomnia, 
sleep apnea, restless legs syndrome, and shift 
work sleep-wake disorder1-4 — are essential for 
women’s well-being, and therefore the health  
of the entire population.

Women generally show longer sleep duration 
and perhaps have a higher sleep need than men,1 
yet women may sacrifice sleep because they 
often are the primary caregiver for their families. 
Many women work atypical shifts, such as in the 
24-7 service and healthcare industries, which 
increases the risk for adverse effects of circadian 
disruption and chronic sleep loss.5 Single par-
ents, especially women, who are the sole source 
of family income and child care, are also at higher 
risk for short sleep duration and insomnia. 
Women also tend to use more sleep medications 
than men,6 yet little is known about sex differ-
ences in drug effectiveness and dosing.  

Furthermore, there are important biological and 
hormonal differences across the lifespan that 
influence symptoms and consequences of sleep 
and circadian rhythm sleep-wake disorders  
in women.1,2 Improving sleep health requires  
consideration of these differences. Across the 
lifespan, women may have distinct needs from 
men related to screening, diagnosis, treatment, 

and public health interventions. For example, 
women and men with sleep apnea often present 
with different symptoms, yet available screen-
ing tools may bias diagnosis towards symptoms 
seen more commonly in men. Socioeconomic 
and gender biases may negatively affect proper 
diagnosis and treatment for women with sleep 
and circadian rhythm sleep-wake disorders as 
well. Sex- and gender-specific symptomatology 
in sleep and circadian problems also needs to  
be examined in the context of other disorders with 
sex- and gender-specific symptomology.  
For instance, psychiatric disorders such as anx-
iety and depression, which are more prevalent 
in women, may put women at greater risk for 
comorbid insomnia and vice versa. 

The high prevalence of sleep and circadian 
rhythm sleep-wake disorders in women iden-
tifies important targets for improving health 
and well-being. Furthermore, studying sex and 
gender differences in these disorders provides 
opportunities to better understand and integrate 
information on reproductive cycles, lifestyles, 
socioeconomics, cultural factors, and access to 
healthcare into prevention, screening, diagnosis, 
and management strategies aimed at improving 
sleep health, which benefits overall health and 
well-being. A sex- and gender-specific approach 
to sleep health is an exemplar initial step in 
moving towards a vision for “precision medicine.”

NOTE: Bolded terms are located in the glossary.





SECTION 1 

SLEEP ACROSS 
THE LIFESPAN
How much sleep do I need? Do I need less sleep as I get older? Across the lifespan,  

there are changes in sleep duration, patterns of EEG activity during sleep, and  

circadian rhythms.7 These changes also vary by sex. Sleep duration gradually declines 

from over 16 hours per day in early infancy to 9 hours in adolescence, with a further 

gradual decline into early adulthood and later life. Women have a shorter (faster)  

circadian cycle than men and this is associated with earlier sleep times.8-10

5
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Puberty is associated with a delayed circadian cycle (falling asleep later, 
waking up later) and a decrease in total sleep time. However, early school 
start times require adolescents to wake up earlier than they would be set  
by their biological clock.11,12 This misalignment may cause significant  
sleep deprivation. With adolescence, circadian rhythms change causing 
later sleep times; this happens at a younger age for girls than for boys. 
Sleep deprivation may contribute to poor school performance, attention 
deficit disorder, obesity, and metabolic dysfunction.12

Many hormonal and physiologic changes during pregnancy affect sleep 
and may contribute to poor sleep quality during pregnancy, which varies by 
trimester.13 Pregnancy can exacerbate sleep disorders such as sleep apnea 
and restless legs syndrome. Pregnancy- and postpartum-associated sleep 
difficulties as well as short sleep duration, resulting from the demands of 
caring for infant children, can contribute to mood dysregulation, postpartum 
depression, and chronic illnesses, such as weight gain and glucose impair-
ment.14,15 These health issues can persist into later life and even contribute to 
premature mortality.

Menopause is associated with poor sleep quality and increased symptoms 
of insomnia,16 which negatively affect daytime function and quality of life. 
In addition, waning sex hormones likely contribute to an increase in sleep 
apnea in menopausal women, which may contribute to increased risk of 
cardiometabolic diseases.

More than 50% of individuals older than 65 report difficulty sleeping.  
For these individuals, poor sleep quality is due to a variety of factors including 
intrinsic changes in circadian rhythms and sleep, medical or psychiatric  
conditions, medications, and sleep disorders such as insomnia, periodic limb 
movement disorder, and sleep apnea.17 With age, there is reduced stage 3 
sleep (slow wave sleep- felt to be the most restorative or deepest non-REM 
sleep) and an increase in frequency of arousals with awakenings and  
subsequently reduced sleep continuity. The reduction in stage 3 sleep, which 
is correlated with many neurological processes, may be a sensitive biomarker 
of aging and its decrease correlates with many health parameters. 

PUBERTY /

PREGNANCY /

MENOPAUSE /

OLDER AGE /
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HOW DO REPRODUCTIVE HORMONES AND 
SLEEP INTERACT TO INFLUENCE HEALTH?

•  Women who suffer from severe premenstrual 
syndrome and/or painful menstrual cramps 
may experience insomnia during the week 
prior to and first few days of menstruation. 
Sleep disruptions can often exacerbate their 
premenstrual/menstrual symptoms.

•   Women with polycystic ovary syndrome  
are at high risk for sleep apnea and  
should be screened for sleep apnea and 
appropriately treated.

•  Reproductive hormone levels are affected  
by sleep quality, and, in turn, exert an effect  
on sleep. 

Female reproductive hormones such as estro-
gen and progesterone, fluctuate across the 
menstrual cycle and influence the sleep-wake 
cycle.18,19 Some women may experience more 
sleep disturbances during the premenstrual 
week and the first few days of menstruation, 
when hormone levels are declining, compared 
with other times of the menstrual cycle.20,21 
These effects appear to be more pronounced 
in older reproductive-aged women.21 For a few 
days every month, women with severe premen-
strual syndrome and/or menstrual pain may 
also experience more significant sleep disrup-

tion that occurs cyclically in association with 
their other premenstrual/menstrual symp-
toms.20 Birth control pills impact some aspects 
of sleep stage distribution, but do not appear to 
affect sleep quality.20

Polycystic ovary syndrome (PCOS), a hormonal 
disorder, is associated with increased risk 
for sleep apnea,22 even when controlling for 
obesity.23 Preliminary evidence suggests that 
successful treatment with continuous positive 
airway pressure therapy in extremely obese 
women with PCOS leads to a modest improve-
ment in insulin sensitivity.24

There is a two-way interaction between repro-
ductive and sleep regulatory systems. Sleep 
duration, timing, and quality can influence the 
regulation of reproductive hormone release in 
women and men, with effects dependent on 
reproductive maturity.25-27 Altered sleep patterns 
or duration, therefore, can influence reproduc-
tive function. Some studies show that women 
shift workers (in whom sleep is often disturbed) 
have impaired reproductive health, which could 
be a consequence of disrupted sleep and circa-
dian rhythms and/or alterations in other factors 
such as diet.28 However, findings are mixed 
and possibly point to increased sensitivity for a 
subset of women to the effects of shift work. 



•  Sleep disturbances are very common in both 
girls and boys.

•  Sudden infant death syndrome occurs in girls 
and boys, but is somewhat more common in 
boys (60% vs 40%).

•  Children with mood disorders, which more 
commonly affect girls, are likely to encounter 
related sleep problems such as insomnia.

Sleep duration decreases from the newborn 
period to the end of the school age period, with 
increases in sleep consolidation (e.g., reduced 
night wakings, increased longest sleep period).29,30 
Studies are limited regarding gender differences 
in sleep patterns, with the majority of the studies 
finding no differences. However, a few studies 
indicate that girls get more sleep than boys, have 
decreased night wakings, and fewer sleep prob-
lems in the first few years of life.31 When children 
do not obtain sufficient sleep, there are numerous 
consequences impacting growth, development, 
cognitive functioning, performance, health, mood, 
and family functioning.32

Sleep problems are highly common, occurring  
in 25–40% of typically developing children.  
The most common sleep problems during infancy 
and childhood include problematic bedtime 
behaviors, night wakings, sleep apnea, and  
parasomnias. Sleep problems are equally expe-
rienced by girls and boys, with a few exceptions. 
For example, bedtime fears are more common  
in girls,33 whereas bedwetting is two to three 
times more common in boys and persists longer 
than in girls.34 Sudden infant death syndrome 
occurs in both girls and boys, but a higher propor-
tion of victims are boys (60%) versus girls (40%). 

Sleep problems are also highly prevalent in 
children with neurodevelopmental disorders 
and psychiatric issues.35-37 Girls are more likely 
to experience anxiety and depressive disorders, 
and thus are more likely to experience associated 
sleep issues such as insomnia.38 In contrast, boys 
with such conditions as ADHD or autism spectrum 
disorder are more likely to experience concom-
itant associated sleep disturbances, including 
difficulties falling/staying asleep, restless legs 
syndrome, and sleep apnea. 

02

WHAT ARE COMMON SLEEP ISSUES IN  
INFANTS AND CHILDREN? 
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WHAT ARE COMMON 
SLEEP ISSUES IN  
ADOLESCENTS?

•  Given that girls physically develop at a 
younger age than boys, they experience  
a circadian delay at a younger age too. 

•   Insomnia, more commonly experienced by 
girls, is an early predictor of depression and 
suicide risk, and should be evaluated and 
appropriately treated in adolescents.

•  Weight gain in adolescence increases risk  
of sleep apnea.

Significant changes occur in sleep during 
adolescence. Across adolescence, bedtimes 
get later and total sleep time decreases. On a 
physiological level, both the occurrence of a 
circadian delay and the slower accumulation 
of homeostatic sleep pressure (sleep drive) 
contribute to these outcomes.11 Since puberty 

begins earlier in girls, these physiological 
factors occur at an earlier age and result in less 
sleep throughout their adolescence.  Increased 
risk for insomnia in girls emerges after puberty, 
an effect not completely explained by their 
increased risk for depression.39 There are also 
multiple psychosocial factors that contribute 
to shorter sleep duration, including early high 
school start times, increased screen time and 
electronics use, reduction in parental lim-
it-setting around bedtime, and increased social 
engagement and extracurricular activities.40 

A number of sleep disorders are also common 
during adolescence. Insomnia is highly prevalent, 
affecting approximately 10% of adolescents.41 
The prevalence of insomnia symptoms increases 
across pubertal development, with the emer-
gence of preponderance in young women at 
Tanner stage 4. Insomnia symptoms are highly 
associated with behavioral problems and poor 
mental health in both girls and boys, with girls 
more susceptible to emotional and behavioral 
difficulties. Studies indicate that insomnia can be 
an early predictor of depression and suicide risk.42 

Other sleep disorders that typically emerge 
during the adolescent period include narcolepsy 
and delayed sleep-wake phase disorder.  
Studies indicate that as many as one-third of 
adult patients report the  



onset of narcolepsy symptoms before age  
15 and about 15% before age 10.43 Narcolepsy  
is equally common in girls and boys. 
Approximately 1–16% of adolescents experience 
delayed sleep-wake phase disorder, which is 

associated with depression, anxiety, and poor 
school performance.44-46 Weight gain during 
adolescence increases the risk of sleep apnea,47 
which can lead to behavioral, cognitive,  
metabolic, and cardiovascular problems.

04

WHAT IS THE ROLE OF 
SLEEP IN FERTILITY?

•  Shift workers are more likely to experience 
irregular menses and a longer time to  
achieve pregnancy. 

•  Women with polycystic ovary syndrome are  
30 times more likely to have sleep apnea.

•  Chronic insomnia is associated with  
alterations in stress hormones, predisposing 
individuals to anovulation.

Infertility is prevalent in the United States, with 
rates reported between 7–15% among American 
women aged 15–44 years old.48 Although studies 
on the role of sleep disorders in infertility are 
limited, existing studies highlight a complex 

interaction between sleep and sex hormones.

The bulk of studies have focused on women who 
are shift workers. Their irregular work schedules 
have been associated with irregular menstrual 
cycles, dysmenorrhea, and a longer time to 
achieve pregnancy.49,50

Polycystic ovary syndrome (PCOS) is marked 
by insulin resistance, decreased glucose toler-
ance, and hyperandrogenism. The sum of these 

changes can cause anovulation, which leads to 
infertility. Premenopausal women with PCOS are 
30 times more likely to suffer from sleep apnea 
than women without PCOS.51 There are currently 
no studies that directly measure the impact of 
sleep apnea on infertility, or the impact of treat-
ment of sleep apnea on fertility.

Another area of concern for fertility is chronic 
insomnia. Women are disproportionately affected 
by insomnia. Among women with chronic 
insomnia, levels of stress hormones (cortisol and 
adrenocorticotropic hormones) are higher  
than in women who report normal sleep. These 
stress hormones can result in changes that 
affect fertility.52

Although the findings of existing studies are 
inconsistent, short sleep duration, poor  
sleep quality, and sleep apnea have been associ-
ated with elevated prolactin, testosterone,  
and estradiol.53 Elevations of these hormones 
predispose a woman to anovulation and hence 
infertility.52 Studies examining the role of  
naturally occurring melatonin have also 
shown conflicting results with reports of both 
decreased and increased melatonin being  
associated with sleep disturbance.54 One study 
found an improvement in oocyte and embryo 
quality among women with sleep disturbances 
undergoing in vitro fertilization who were  
supplemented with melatonin.55 This finding may 
indicate a role for treatment of sleep disorders 
among women undergoing treatment for infertility.

10 / WOMEN & SLEEP



•  Women experience changes in their sleep 
during all three trimesters of pregnancy.

•  Sleep apnea, insomnia, and restless legs 
syndrome are common in pregnancy and when 
left untreated are associated with worse out-
comes for mothers and infants.

•  Sleep problems during pregnancy are often 
overlooked by clinicians who do not  
recognize their clinical importance.

•  Difficulty in falling asleep or maintaining sleep 
may be a sign of perinatal depression.

Pregnancy is a time of rapid physiological and 
emotional changes for expectant mothers, and 
many women report altered sleep patterns 
and increased sleep disturbance during preg-
nancy. Pregnancy-related sleep changes begin 
during the first trimester, when women com-
monly report increased levels of sleepiness. 
Although the second trimester is often believed 
to be a time of enhanced well-being, most 

women continue to experience sleep distur-
bances throughout mid-pregnancy.13,56 By the 
third trimester, approximately 75–84% of women 
report daytime sleepiness and/or difficulty 
sleeping at night. In addition to the sleep dis-
orders discussed below, physical discomfort, 
increased nocturnal urination, anxiety, depres-
sion, and psychosocial factors (e.g., poverty, 
intimate partner violence) can all disturb sleep 
during pregnancy.57

Objective sleep measures such as laboratory 
polysomnography and wrist activity monitoring 
corroborate women’s reports of disrupted sleep 
during pregnancy. Sleep recordings of pregnant 
women consistently show increased wakefulness 
at night and decreased REM sleep. 

Women who start their pregnancy at a higher 
BMI are at higher risk for developing sleep apnea. 
Sleep apnea is associated with pregnancy- 
induced hypertension, preeclampsia, gestational 
diabetes, caesarean delivery, and small for  
gestational age infants. Snoring is also associated 

05

HOW DO SLEEP AND SLEEP DISORDERS 
CHANGE DURING PREGNANCY?

“ Sleep problems during pregnancy are often 
overlooked by clinicians who do not recognize 
their clinical importance.”

SLEEP ACROSS THE LIFESPAN / 11



OF PREGNANT WOMEN EXPERIENCE INSOMNIA59,60

20-60%
— Negative consequences of insomnia during pregnancy include — 

PREECLAMPSIA / PRETERM LABOR / INCREASED INCIDENCE OF CAESAREAN 
DELIVERY / GESTATIONAL DIABETES / PERINATAL DEPRESSION
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with adverse outcomes similar to those for  
sleep apnea. Sleep apnea during pregnancy is 
usually treated with auto-titrating continuous 
positive airway pressure machines, since the 
pressure to treat sleep apnea may change as the 
pregnancy progresses.

An estimated 12–26% of women experience  
restless legs syndrome (RLS) by the third  
trimester of pregnancy, compared to about 10% 
in the general population. This sleep disorder, 
also called gestational RLS when it occurs 
during pregnancy, may be more common during 
pregnancy because of the increased iron needs 
during gestation. Other phenomena associated 
with gestational RLS include decreased folate, 
gestational diabetes, and uremia. RLS symptoms 
have also been associated with hypertensive 
pregnancy disorders in expectant mothers as 
well as low birth weight and earlier gestational 
age at birth in infants.58 Iron supplementation for 

serum ferritin <75 mcg/L is considered first  
line treatment in gestational RLS, whereas  
use of carbidopa/levodopa, clonazepam, or  
oxycodone are reserved for refractory cases.59 

Insomnia is experienced by an estimated 20–60% 
of pregnant women.60,61 Insomnia is reported 
more frequently by first-time mothers and 
women who are younger, smoke tobacco, are  
further along in their pregnancy, or have high 
blood pressure. Negative consequences of 
insomnia during pregnancy include preeclampsia, 
preterm labor, increased incidence of caesar-
ean delivery, gestational diabetes, and perinatal 
depression.59,62 Cognitive behavioral therapy for 
insomnia is a promising treatment during  
pregnancy,63 and pharmacologic treatment may 
be indicated in pregnancy in circumstances 
where the benefits are expected to outweigh  
the risks.  



•  New mothers experience shortened and  
disrupted sleep.

•  Current U.S. maternity and family leave  
policies do not adequately account for  
infant sleep patterns and the sleep  
disturbances that result from providing 
24-hour infant care.

•  Disturbed postpartum sleep is associated  
with chronic illness and poor mental  
health outcomes.

A new mother’s sleep is affected by the pres-
ence of an infant after childbirth or adoption.64 
Postpartum sleep disturbances are usually 
attributed to caring for the infant. However, while 
maternal and infant sleep are coupled tightly  
in the earliest postpartum weeks, later in the 
postpartum period, a mother’s sleep continues 
to be disturbed despite improvements in infant 
sleep continuity.65-68 Infant sleep is better in  
families who provide a regular bedtime routine 
and help their infants self-soothe.69 Thus, good 
parenting practices around sleep may improve 

infant sleep, and reciprocally, maternal sleep.70 

A first-time mother experiences more post-
partum sleep disruption than an experienced 
mother, but the exact mechanisms responsible 
are not well understood.71 A mother’s sleep is 

06

WHAT HAPPENS  
TO SLEEP IN NEW 
MOTHERS?

influenced by many social and psychological 
factors in the family, including quality of partner 
support.72 These varied factors should be  
considered when addressing sleep issues in a 
new mother.

Some postpartum sleep difficulties may occur 
because the body’s internal clock does not 
stay stable across the perinatal period due to 
altered sleep-wake cycles and exposure to light 
at night.73 Studies have shown that mothers’ 
sleep is more fragmented at night than fathers, 
reflecting the fact that they perform most of 
the nighttime child care.74 Increased paternal 
involvement in nighttime care improves infant 
sleep, even in breastfeeding families.75,76 

The effects of providing round-the-clock infant 
care and the ensuing sleep loss have important 
implications for maternity and family leave  
policies. In the United States, the average 
maternity leave is 10.3 weeks, but most infants 
do not sleep through the night consistently 
until 4 to 6 months of age. This lack of infant 
sleep continuity creates chronic restricted and/
or interrupted sleep for new parents.

Disturbed postpartum sleep may contribute to 
the development of chronic illnesses such as 
obesity or diabetes in later life.14,15 Shortened 
and disturbed postpartum sleep is also a risk 
factor for postpartum mood disorders in mothers 
who have given birth and in adoptive mothers. 
Postpartum psychosis is a psychiatric emergency 
that can be triggered by postpartum sleep  
deprivation.77 Furthermore, infant sleep problems 
are associated with depressed mood in postpar-
tum women. Cognitive behavioral therapy for 
insomnia has been used with success in women 
with postpartum depression.78 Women who  
experience insomnia in the postpartum period 
should be evaluated and appropriately treated. 

SLEEP ACROSS THE LIFESPAN / 13



•  The prevalence of sleep problems increases 
significantly in midlife women and is  
linked with changes in mood and other  
psychosocial factors.

•  Sleep difficulties in midlife women are often 
caused by hot flashes. Strategies to treat  
sleep disruptions should consider this unique  
instigating factor.

•  Midlife women have an increased risk of sleep 
apnea compared to younger women, partic-
ularly post-menopause. Midlife women with 
symptoms of sleep apnea should be screened 
and appropriately treated. 

The transition to menopause, which occurs 
around 51 years of age, is associated with a 
stark increase in sleep problems, particularly 
more frequent night wakings. Sleep problems 
are one of the most bothersome symptoms 
that impact quality of life in many women 
going through the menopausal transition.16 
The increase in sleep problems is attributed to 
several factors, including menopausal hor-
mone changes, hot flashes and night sweats, 
depressed mood and psychosocial factors  
(e.g., life stress), as well as comorbid conditions 
like sleep apnea.16,79-83 Although all women go 
through the hormonal changes of menopause, 
not all experience sleep difficulties and other 
menopausal symptoms, suggesting that some 
women may be more vulnerable to the effects  
of hormonal fluctuations than others.

A unique factor that contributes to sleep trou-
bles during the menopausal transition is hot 
flashes, and these symptoms are linked with 
insomnia.84 Most women transitioning through 
menopause experience hot flashes but to differ-
ent degrees of frequency, severity, and duration, 
with the median duration of hot flashes lasting 
7.4 years.85 Hormone therapy is an effective 
treatment for hot flashes and associated sleep 
disturbances.83 Non-hormonal pharmacological 
treatments, such as selective serotonin reuptake 
inhibitors and gabapentin, are also effective.16,86 
Cognitive behavioral therapy for insomnia has 
clear benefits with no significant adverse effects 
for treating insomnia in the general popula-
tion, including in midlife and older women, and 
should be considered as a treatment option  
for insomnia associated with menopause.86  
A healthy lifestyle that includes high-intensity 
exercise is also recommended,86 and may help 
women with menopausal symptoms.

Although hot flashes may be a primary cause  
of sleep problems in peri- and post-menopausal 
women, other conditions like sleep apnea can 
contribute as well.16 While the overall incidence 
of sleep apnea is higher in men than women, the 
gender gap narrows as women age, particularly 
after menopause. Sleep problems that develop  
in the context of the menopausal transition 
should be addressed because of the impact that 
short sleep duration and disrupted sleep have 
on other health outcomes, safety, performance, 
and quality of life.

07

WHAT IS THE ROLE OF MENOPAUSE IN 
SLEEP DISTURBANCES IN MIDLIFE WOMEN?

14 / WOMEN & SLEEP
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WHY IS SLEEP IMPORTANT FOR  
SUCCESSFUL AGING?

•  Older adults are at risk for sleep  
disturbances, and women are at higher  
risk for insomnia than men. 

•  Good sleep quality is a marker of  
successful aging.

•  Poor sleep quality is associated with many 
diseases and health conditions, such as  
cardiovascular disease, metabolic disorders, 
and cognitive impairment. 

Successful aging is characterized by high phys-
ical, psychological, and cognitive functioning, 
and active engagement with life. Although sleep 
disturbances and sleep disorders — such as 
insomnia, sleep apnea, and circadian rhythm 
sleep-wake disorders — are common in older 
adults, they are not inevitable consequences 
of healthy aging.88 Most sleep disturbances are 
associated with poor mental and physical health, 
as well as poor overall quality of life. In addition,  
age-associated changes in sleep regulation, 
such as decline in stage 3 (slow wave) sleep, and 
alterations in circadian rhythms, such as earlier 
timing of sleep, can increase the vulnerability  
to sleep disturbances.89,90  

As people age, complaints of sleep disturbances 
become more prevalent. In a study of 9,000 
women and men aged 65 years and older, over 
50% of the participants reported at least one 
chronic sleep complaint.91 In the elderly, symp-
toms of sleep problems include difficulty falling 
asleep and maintaining sleep, early morning 
awakening, and excessive daytime sleepiness. 
Although women across all ages are at a higher 
risk for developing insomnia compared to  
men, elderly women are at the highest risk.92,93 
Good sleep hygiene is important across the 
lifespan, and recent findings suggest good sleep 
habits, such as maintaining a regular sleep-wake 
schedule, may be particularly important for  
successful aging.  

The relationship between sleep and aging is 
bidirectional. Poor sleep can increase the risk of 
common chronic age-related disorders — such 
as cardiovascular disease, metabolic disorders, 
and cognitive impairments — and in turn, these 
conditions can contribute to poor sleep. Hence, 
maintaining good sleep quality is crucial for 
successful aging.

Women who undergo surgical menopause  
(particularly when the procedure includes  
bilateral oophorectomy) have the highest 
prevalence of sleep difficulties among midlife 
women,87 possibly because of the severe  

hot flashes and abrupt hormonal changes that 
can occur. Hormone therapy improves sleep in 
women with severe symptoms associated with 
surgical menopause.83

SLEEP ACROSS THE LIFESPAN / 15
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SECTION 2 

SLEEP AND 
CIRCADIAN 
RHYTHM  
SLEEP-WAKE 
DISORDERS
Intrinsic biological factors such as sex hormones (particularly during times of  

hormonal change like puberty, pregnancy, and menopause), as well as environmental 

factors that interact with sex and gender can all influence risk, development, and 

treatment of sleep and circadian rhythm sleep-wake disorders.86,94-96 Despite clear sex 

and gender differences, diagnostic tools, treatment, and general awareness  

of these disorders may be biased towards one sex or gender, which can result in  

misdiagnosis and mistreatment and impact future research.
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Disorders such as insomnia and restless legs syndrome are more prevalent in women.97,98  

On the other hand, sleep disorders that are more common in men, such as sleep apnea and 

REM sleep behavior disorder, often go undiagnosed in women because women may present 

with “atypical” symptoms of these disorders or clinicians are less vigilant in screening for these 

conditions in women.99 Furthermore, lifestyle and social factors — such as caring for children 

and the elderly — can negatively impact sleep quality in women, who are often the primary 

caregiver. It is important to recognize these disparities in order to create better diagnostic and 

treatment options for women.

The treatment for sleep and circadian rhythm sleep-wake disorders may work differently  

in women compared to men. For instance, zolpidem, a sedative hypnotic used to treat insom-

nia, is metabolized differently in women and men. As a result, the recommended dosage for 

women was lowered in 2013.100 For treatment of sleep apnea, women require lower continuous 
positive airway pressure (CPAP) than men and may require CPAP masks specifically designed 

to fit a woman’s face.101 Other life events such as pregnancy, breastfeeding, and menopause  

as well as medications like birth control pills and other hormone therapies must be taken 

into consideration when choosing the right treatment options for sleep and circadian rhythm 

sleep-wake disorders in women.
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WHAT IS RESTLESS LEGS SYNDROME AND 
HOW DOES IT AFFECT WOMEN?

•  Restless legs syndrome is prevalent in  
pregnancy, especially among women with a 
family history of the disorder or a personal  
history of growing pains during adolescence.

•  Gestational restless legs syndrome can  
have adverse pregnancy and birth-related 
outcomes.

•  Ferritin level should be increased to >75 mcg/L 
in women with gestational restless legs  
syndrome to help manage symptoms.

•  Restless legs syndrome is often misdiagnosed 
as leg cramps, peripheral neuropathy,  
or anxiety.

Restless legs syndrome (RLS), or Willis Ekbom 
disease, is a well-established neurological disor-
der that can cause significant sleep disruptions 
and subsequent fatigue. Pathophysiology of RLS 
is most likely due to brain iron metabolism and 
secondary dopaminergic dysfunction.102 The prev-
alence of RLS varies depending on ethnicity and 
geographic area but ranges from 0.3–8%. However, 
its preponderance in women remains constant.98 

RLS is twice as prevalent in women compared to 
men and is primarily due to increased incidence 
of RLS with pregnancy, estimated to be 12–26%.103 
Women who experience gestational RLS (gRLS) 
are at fourfold increased risk of RLS later in life and 
threefold risk of gRLS with subsequent pregnan-
cies.104 Risk factors for gRLS include a personal 
history of growing pains as an adolescent and a 
family history of RLS.105 gRLS is associated with 

preterm birth, small for gestational age infants, 
and pregnancy-related hypertensive disorders.58,106

There is a strong genetic component to RLS, 
with one-third of cases showing strong familial 
tendencies. Several candidate genes have been 
identified. Pattern of inheritance is autosomal 
dominant with both variable penetrance and 
evidence of genetic anticipation.107

To date, there are no well-studied and safe  
pharmacologic treatments for gRLS. Most medi-
cations used to treat RLS have some teratogenic 
potential.108 As a first line treatment for gRLS, 
non-pharmacological methods include a workup 
for and treatment of other comorbid sleep  
disorders, dietary changes, massage, and oral 
iron to increase serum ferritin to >75 mcg/L.59 
A last resort for treatment is using medications 
such as carbidopa/ levodopa, clonazepam,  
and opiates, of which the latter two have signifi-
cant risk of dependence.59

Although the diagnosis of RLS can be made in  
a clinical setting without the need of a  
polysomnography (PSG), a PSG may be needed 
to rule out coexisting sleep disorders in patients 
who do not respond to treatment or have  
symptoms of other disorders. Common disorders 
that need to be ruled out are periodic limb 
movement disorder and sleep apnea, both  
of which can have overlapping symptoms with 
RLS.109 RLS is also commonly misdiagnosed as 
arthritic pain, anxiety, depression, leg cramps 
due to nutritional deficiencies,110 and peripheral 
neuropathy.111
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WHY ARE PARASOMNIAS IMPORTANT FOR 
WOMEN’S HEALTH?

•  Sleep related eating disorder, a parasomnia 
more common in women, can be caused by 
commonly prescribed sedative hypnotics such 
as zolpidem. Since women have a higher  
prevalence of insomnia, they may be pre-
scribed these sedative hypnotics more often.

•  REM sleep behavior disorder is under- 
recognized in women because women’s 
dreams have less violent contents and  
their dream enactment is less physical.

Parasomnias are abnormal behaviors during 
sleep and are generally classified based on the 
type of sleep from which they arise: non-REM 
sleep or REM sleep.

In the non-REM parasomnia known as sleep 
related eating disorder (SRED), there is  
complete or partial loss of awareness and eating 
of unusual food combinations and even of non-
food substances during sleep, which may lead 
to injury and harm. Overall prevalence of SRED 
ranges from 0.5–4.7% and the ratio of women to 
men with SRED ranges from 1.5:1 to 4:1.112 SRED 
is associated with depression and daytime eating 

disorders. Management includes addressing other 
exacerbating sleep disorders, stopping zolp-
idem and other sedative hypnotics, and low dose 
topiramate or low dose pramipexole.113 Sedative 
hypnotics, particularly zolpidem, have been 
associated with automatic behaviors in sleep 
including sleep walking and SRED.114 SRED and 
the related condition nocturnal eating syndrome 
may potentially be associated with disturbances 
of circadian rhythms of metabolic pathways.115

The REM parasomnia known as REM sleep 
behavior disorder (RBD) is strongly associated 
with the risk of neurodegeneration, particularly 
Parkinson’s disease and other α-synucleinop-
athies. Initially thought to be a predominantly 
male disease, later studies have demonstrated 
that ratio of women to men with RBD is actually 
about 1:1.62.116 The initial impression of it being 
primarily a man’s disease is because women 
tend to have less violence-themed dreams and 
their dream enactment tends to be less physi-
cal. Women with RBD tend to present with more 
vocalizations and verbal arguments while dream-
ing than actual violent physical movements.116

“ REM sleep behavior disorder is under-recognized  
in women.”

SLEEP AND CIRCADIAN RHYTHM SLEEP-WAKE DISORDERS / 21
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•  Approximately 90% of cases of sleep apnea  
in women are undiagnosed. 

•  Women with sleep apnea may report symptoms 
of insomnia, mood disturbances, and fatigue 
rather than sleepiness.

•   Sleep apnea may be exacerbated at key points 
across the woman’s lifespan, such as during 
pregnancy and after menopause. 

•  Sleep apnea increases risk of poor pregnancy 
outcomes and a myriad of chronic health  
conditions. 

•  Home sleep apnea tests may miss the diagno-
sis of sleep apnea in women since women may 
present with shorter apneas associated with 
arousals rather than hypoxemia.

Sleep apnea, characterized by repetitive pauses in 
breathing during sleep, leads to fragmented sleep, 
hypoxemia, sleepiness, and cognitive deficits; and 
increases the risk for vehicle crashes, hyperten-
sion, cardiovascular disease, stroke, and diabetes.117 
Factors associated with sleep apnea risk include high 
BMI, advancing age, a family history of sleep apnea, 
a small jaw or narrow upper airway, and sedative, 
alcohol, or opioid use.

Although early reports identified a large male 
predominance, community studies indicate that 
the ratio of women to men with sleep apnea is 
only 1:3.118 Approximately 90% of women with 
severe sleep apnea are undiagnosed.119 This lack 
of proper diagnosis in women may be because 
sleep apnea risk factors and presenting symp-
toms differ by sex. Sleep apnea screening 
instruments may not be sufficiently sensitive in 
women due to their focus on symptoms more 
predominant in men such as sleepiness, apneas, 
and snoring rather than on symptoms commonly 
reported in women such as fatigue, insomnia, 
and depressed mood.120,121    

During pregnancy, sleep apnea may first appear, 
or become exacerbated, due to nasal mucosal 
edema, fluid shifts, and weight gain. Sleep apnea 
can increase risk for pregnancy-related health 
problems, including gestational diabetes and 
hypertension, as well as increase risk for adverse 
delivery and perinatal outcomes such as preterm 
birth, neonatal intensive care admission, and 
maternal in-hospital death.122,123 Sleep apnea 
during pregnancy can be challenging to identify 
because some existing screening and diagnostic 
instruments do not measure arousals occurring 
with apneas and because women may have  
worse sleep apnea in REM sleep, which may not 
be fully recorded with home sleep apnea tests. 
Although snoring, observed apneas, obesity, 
and enlarged neck size are associated with an 
increased sleep apnea risk, additional symptoms 
to consider in pregnant women include fatigue, 
insomnia, depression, and cognitive problems.124  

Because female sex hormones are protective for 
sleep apnea, severity increases following menopause. 
Sleep apnea during this life stage may contribute to 

11

HOW DOES SLEEP  
APNEA AFFECT  
WOMEN?
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increased cardiovascular disease risk in women  
at later stages of life.

Treating sleep apnea in women requires both 
consideration of the different device pressure 
needs compared to men and the high preva-
lence of insomnia symptoms in women. The 
presence of insomnia symptoms may lead 
to exclusive focus on these symptoms at the 
expense of evaluating sleep apnea. Continuous 
positive airway pressure (CPAP) machines, 

the most common sleep apnea treatment, have 
been developed to provide pressure support 
that targets aspects of sleep apnea particu-
larly relevant to women: REM-dependency, 
short apnea duration, and airflow limitation. In 
addition, addressing insomnia symptoms such 
as prolonged sleep onset latency or reduced 
sleep maintenance is particularly important 
in women to help reach CPAP use goals and to 
achieve adequate sleep duration.

90%

“ Sleep apnea leads to fragmented sleep, hypoxemia, 
sleepiness, and cognitive deficits.”

THE RATIO OF  
WOMEN TO MEN WITH  
SLEEP APNEA.118

OF WOMEN WITH  
SEVERE SLEEP APNEA 
ARE UNDIAGNOSED.119

1:3
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HOW DOES INSOMNIA AFFECT WOMEN?

•  Insomnia is 40–70% more common in women 
compared to men, with higher rates occurring 
with advancing age.

•  The rate of metabolism of some hypnotic  
medications is slower in women than men.  
The FDA recommends using a zolpidem 
dosage for women that is half the recom-
mended dosage for men. 

Insomnia, characterized by an inability to fall 
or stay sleep, can cause daytime impairment 
such as sleepiness and problems concentrating. 
Chronic insomnia lasts for at least three months, 
occurs at least three times per week, and can be 
associated with psychiatric disorders, suicidality, 
and cardiometabolic disorders.125-127 Insomnia is 
more prevalent in women than men, with a ratio 
of approximately 1.5 to 1.127,128 Sex differences in 
insomnia begin as early as adolescence.128 The 
onset of first menses is associated with a 2.75-
fold increased risk for insomnia.128 In contrast, 
puberty has not been associated with insomnia 
in boys, which suggests that female sex hor-
mones associated with puberty and menarche 
may play a role in insomnia.   

Across the lifespan, women continue to report 
more difficulties with falling asleep, staying 
asleep, and non-restorative sleep than men.128 
In contrast to subjective experiences, when 
sleep is measured using polysomnography, 
results show that men have more objective 

sleep disruption than women. During midlife, 
women have about a 40% increased risk of 
insomnia than men, and this gap widens with 
aging such that women over the age of 65 have 
more than a 70% increased risk of insomnia 
compared to men. One reason for the large 
difference in insomnia prevalence between 
women and men may be that illnesses that are 
frequently comorbid with insomnia — such as 
affective disorders and pain syndromes that 
can interfere with normal sleep — are more 
common in women than in men.129 

The gold-standard therapy for insomnia, cogni-
tive behavioral therapy for insomnia (CBT-I),  
has been shown to improve sleep for both  
women and men. However, preliminary studies 
are beginning to show some gender differences 
in how CBT-I treatment improves sleep quality  
(e.g., decreased sleep latency and fatigue in 
women versus decreased sleep disturbances in 
men) when treating insomnia comorbid with 
other conditions.130 In addition, human and animal 
studies indicate that some hypnotic medica-
tions are metabolized differently in females and 
males and there may be different pharmacologic 
activity in female versus male brains.131-134 Because 
of slower metabolism, the U.S. Food and Drug 
Administration (FDA) recommends that zolpidem 
doses be halved for women compared with the 
dosage recommended for men.100 Taken together, 
these studies suggest that further research is need 
to better target insomnia treatment in women.

24 / WOMEN & SLEEP
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HOW DOES NARCOLEPSY AND DAYTIME 
SLEEPINESS AFFECT WOMEN? 

•  The diagnosis of narcolepsy is often missed 
or delayed for women, and the duration from 
symptom onset to diagnosis is longer in 
women than in men.

•  The burden of disease for women with  
narcolepsy is high and is associated with lower 
health-related quality of life.  

•  Women with narcolepsy are likely to be  
older and have a higher BMI when they get  
pregnant. Narcolepsy is associated with 
adverse pregnancy outcomes. 

While women tend to report more sleepiness 
and state that they need more sleep than men, 
the gold-standard objective measure of day-
time sleepiness, the multiple sleep latency test 
(MSLT), does not show compelling differences 
between women and men in a community set-
ting.135 Historically, narcolepsy — a hypersomnia 
characterized by excessive daytime sleepiness, 
cataplexy, and disrupted sleep-wake cycles — was 
reported to be more common among men than 
women. However, current epidemiologic evidence 
indicates that narcolepsy affects genders equally. 
Women with narcolepsy are reported to have 
earlier onset of symptoms than men, yet a recent 
study showed no gender difference in the age of 
onset but a significant delay in proper diagnosis: 
16 years from the onset of symptoms in men and 
28 years in women.136 Women with narcolepsy 
are sleepier on the MSLT than men,136 and in the 
Doberman canine model of narcolepsy, female 

dogs have more severe cataplexy than males.137 

Women report more impact from the disease 
in everyday life, which can include effects 
on reproductive decision-making and career 
development. For instance, a study of pregnan-
cies from nearly 250 women with narcolepsy 
found that narcolepsy patients were older at the 
beginning of pregnancy compared to controls. 
Furthermore, narcolepsy patients were more 
likely to have anemia, impaired glucose tolerance, 
and excess weight gain during pregnancy and 
had a higher C-section rate.138 A large survey of 
practice patterns during pregnancy indicated that 
most physicians and patients discontinue med-
ications during pregnancy.139 Although patient-
led advocacy groups (e.g., Narcolepsy Network) 
provide strong grassroots support for patients 
with narcolepsy, data are lacking to assist women 
with narcolepsy in deciding whether to take their 
medications while pregnant and breastfeeding.  

Idiopathic hypersomnia is a syndrome  
characterized primarily by excessive daytime 
sleepiness. Some case series of this rare disorder 
suggest an increased preponderance in women,138 
whereas other series show equal distribution 
between both genders.140 As more research 
appears in the literature on hypersomnia, it will 
be important to assess whether more robust  
sex and gender differences emerge or serve to  

distinguish different hypersomnia subtypes. 
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HOW DO CIRCADIAN RHYTHM SLEEP-WAKE 
DISORDERS AFFECT WOMEN’S HEALTH?

•  Circadian rhythm sleep-wake disorders  
and disturbed circadian rhythms increase the 
risk of health problems such as obesity,  
diabetes, substance abuse, mood disorders, 
and cancer.

•  Women show higher levels of sleepiness 
during the biological night and shorter sleep 
duration during the biological day, which 
combined with social and familial obligations 
may put them at greater risk than men for shift 
work sleep-wake disorder.

Circadian rhythm sleep-wake disorders 
(CRSWDs) are defined by a mismatch between 
the timing of the internal clock and the exter-
nal environment/social-school-work schedule 
or by a disrupted/broken internal clock.141-143 
Mismatches can occur due to a clock that is 
timed too early or too late, shift work, jet lag, 
or a failure to synchronize the internal clock to 
the light-dark cycle. If the clock is disrupted/
broken, 24-hour rhythms can be lost. CRSWDs 
and disturbed circadian rhythms are associated 
with health problems such as obesity, diabetes, 

substance abuse, mood disorders, and cancer. 
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ABBREVIATIONS
CRSWDS

circadian rhythm  
sleep-wake disorders

SWSWD
shift work sleep-wake  

disorder

ASWPD
advanced sleep-wake  

phase disorder

DSWPD
delayed sleep-wake  

phase disorder 

ISWRD
irregular sleep-wake  

rhythm disorder
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CRSWDs such as advanced sleep-wake phase 
disorder (ASWPD), delayed sleep-wake phase 
disorder (DSWPD), and shift work sleep-wake 
disorder (SWSWD) are commonly due to 
misalignment between the internal circadian 
rhythms and the required timing of school, work, 
or social activities. For example, approximately 
10–40% of shift workers meet the diagnostic 
criteria for SWSWD, which is characterized by 
clinically relevant excessive sleepiness and/or 
sleep disturbance associated with work sched-
ules outside typical daytime hours. Obligations 
outside of work (e.g., child care) may exacerbate 
short sleep duration in shift working women.144 
Women show higher levels of sleepiness during 
the biological night and shorter sleep duration 
during the biological day, which may contribute 
to SWSWD risk.10,18 

In general, little research has been done to 
examine sex and gender differences in CRSWDs. 
ASWPD is characterized by earlier circadian 
rhythms and sleep timing in relation to the 
desired or required sleep and wake-up times, 
while DSWPD is characterized by later circa-

dian rhythms and/or sleep timing of the major 
sleep episode. On average, women show shorter 
circadian cycles and men show longer ones,145 
which may increase the risk for these disor-
ders in a sex-dependent manner. Specifically, 
men might be expected to be at higher risk for 
DSWPD compared to women. Irregular sleep-
wake rhythm disorder (ISWRD) is character-
ized by a loss in the circadian rhythm of sleep 
timing and loss of consolidated nighttime sleep 
with shorter sleep bouts distributed across the 
24-hour day. ISWRD is common in patients with 
Alzheimer’s disease, a disease more prevalent 
in women. However, gender differences in the 
prevalence of ISWRD are unknown. 

Treatment for CRSWDs is focused on stabilizing 
the circadian clock and sleep by maintaining 
scheduled and appropriately timed light exposure 
(e.g., increased morning exposure to light and 
reduced evening exposure to electrical lighting 
to treat DSWPD).141-143 Treatment of SWSWD is 
focused on improving appropriate sleep duration 
and increasing alertness on the work shift and 
the commute to and from work. 

“ CRSWDs are commonly due to misalignment  
between the internal circadian rhythms  
and the required timing of school, work, or  
social activities.”
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SECTION 3 

SLEEP AND 
CIRCADIAN 
RHYTHMS IN 
HEALTH AND 
DISEASE
In general, not getting good sleep quality adversely affects quality of life, school and 

work performance, safety, and increases the risk for numerous chronic health  

disorders. Changes in sleep impact numerous physiological systems, including those 

important for weight, cardiopulmonary function, metabolism, learning and memory, 

mood regulation, and immune and inflammatory functions.5,146-150 For example,  

sleep difficulties such as insomnia are very prevalent in depression, a condition that 

disproportionately affects women. Additionally, evidence indicates that sleep problems 

are not only be a symptom of psychiatric conditions but can also increase risk in the 

development of them as well.151
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Changes in sleep and circadian rhythms may also influence age-dependent diseases  

as well as susceptibility to chronic diseases such as obesity, diabetes, vascular disease, 

depression, neurological disease, and cancer.152,153 Individuals with Alzheimer’s disease  

often have sleeping difficulties. Meanwhile, research suggests an important role for  

poor sleep in the development of the disease. Sleep and circadian disturbances are also  

associated with increased risk for cardiovascular conditions such as hypertension,  

coronary heart disease, and stroke.5,154-158

Short or long sleep duration, sleep apnea, and disruptions in circadian rhythms  

(such as disruptions caused by shift work) are associated with increased cancer risk.159,160 

Meanwhile, both cancer and cancer treatment can lead to poor sleep and in turn,  

poor quality of life. Sleep can also play a role in treatment and prognosis of disease.  

Poor sleep is associated with a poorer prognosis and response to cancer treatments  

like chemotherapy.161 
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HOW DOES SLEEP AFFECT WOMEN’S  
MENTAL HEALTH?

•   Insomnia is more common in women than 
in men, and is a risk factor for developing 
depression and anxiety disorders.  

•  Sleep disturbance is associated with more 
severe psychiatric illness and poorer response 
to treatment.

•  Women are at greater risk for developing  
psychiatric conditions, which may relate to 
their increased risk of having sleep problems. 

Sleep problems and psychiatric disorders have a 
bidirectional relationship.162,163 Nearly all patients 
with depression or mania experience some type 
of sleep disturbance, and sleep problems are also 
extremely common in individuals with anxiety 
disorders, schizophrenia, and substance use 
disorders.164-166 It was long believed that the sleep 
difficulties in those with psychiatric disorders 
were symptoms of the psychiatric disorders, but 
several studies now show that treating comorbid 
insomnia can improve the course of treatment 
for psychiatric illness.167  

Sleep problems appear to be risk factors for a 
number of psychiatric conditions and impact  

the course and treatment of these conditions.  
For example, those with insomnia are roughly  
10 times as likely to have major depression 
compared to those without sleep problems.168 
Conversely, insomnia is a significant risk factor for 
developing depression and anxiety disorders.169,170 
People with insomnia have approximately double 
the risk of developing anxiety disorders than 
those without sleep problems.171 In addition, the 
existence of a sleep disturbance is associated with 
poorer outcomes and response to treatments.172

Women are at greater risk for developing  
psychiatric conditions, which may in part relate  
to their increased risk of having sleep difficulties.129 
If they do develop psychiatric problems, women 
are more likely to have more severe courses of 
illness. Alterations in sleep that occur premen-
strually, during pregnancy, during the postpartum 
period, and during menopause may contribute  
to psychiatric diseases or may adversely affect 
the course of these conditions.173 For instance, 
perinatal sleep disturbances may be a contributor 
to the development of postpartum depression  
and perimenopausal sleep disturbances are com-
monly associated with mood disorders. 
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WHAT ARE THE CONSEQUENCES OF  
SLEEP AND CIRCADIAN DISRUPTION ON 
CARDIOMETABOLIC HEALTH?

•  Women with sleep apnea, periodic limb move-
ment disorder, restless legs syndrome, shift 
work sleep-wake disorder, insomnia, or short 
sleep duration are at increased risk for cardio-
vascular and metabolic diseases.

•  Short sleep duration increases the risk of 
weight gain, obesity, and metabolic problems. 
This risk can be compounded by circadian 
disruption.

•  Women with a long duration of untreated sleep 
apnea are at increased risk for heart failure 
and mortality compared to men.

Sleep and circadian rhythms influence multiple 
physiological pathways involved in cardiovascu-
lar and metabolic function including the hypo-
thalamic-pituitary-adrenal axis, the autonomic 
nervous system, the immune system, pro-in-
flammatory hormone release, glucose homeo-
stasis, endothelial function, and vascular control. 
Sleep and circadian disruptions can alter these 
pathways, resulting in abnormalities in blood 
pressure, inflammation, lipid and glucose metab-
olism, and weight gain; and thus are associated 
with increased risk for developing hypertension, 
diabetes, coronary heart disease, heart failure, 

cardiac arrhythmias, and stroke.5,153,174-176 

While sleep apnea, periodic limb movement 
disorder, restless legs syndrome, shift work 
sleep-wake disorder, insomnia, and short sleep 
duration are each associated with cardiomet-
abolic disease, individuals with more than one 
sleep disorder may be particularly at risk for 
developing diabetes or cardiovascular disease. 
For example, individuals with both short sleep 
duration and insomnia have higher rates of 
hypertension and stroke than individuals with 
only one of these sleep problems.177 Short sleep 
duration and shift work (causing disruption of 
circadian rhythms) can each lead to weight gain 
and subsequent metabolic problems such as 
diabetes; the occurrence of both short sleep and 
circadian disruption together may be a double 
hit in their impact on metabolism.

Some research suggests that short sleep dura-
tion may have a larger negative impact on 
cardiometabolic health in women compared to 
men.178 Although some studies reported that 
sleep apnea is a stronger cardiovascular disease 
risk factor in men compared to women, recent 
studies with long term follow-up of older women 
indicate the opposite and that over time, sleep 
apnea leads to an increased risk of developing 
heart failure and death in that is most evident  
in women.179
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•  Sleep apnea and sleep and circadian disrup-
tions are important risk factors for dementia 
and cognitive decline in older adults.

•  Recent clinical findings show that treatment  
of sleep apnea with continuous positive  
airway pressure delayed the onset of the  
cognitive dysfunction.

•  Short sleep duration and poor sleep qual-
ity may increase accumulation of toxic brain 
metabolites such as amyloid-β deposits.

Sleep has been shown to play an important role 
in memory consolidation, and poor sleep quality 
and short sleep duration can disrupt cognitive 
functioning in all age groups.180 Older adults are at 
particular risk for sleep-related cognitive decline. 
Although age itself is a risk factor for cognitive 
impairment, age-related reduction in stage 3  
(slow-wave) sleep,90 circadian disruptions, and  
a higher prevalence of sleep disorders likely 
contribute to cognitive decline.181 Sleep distur-
bances may also preferentially affect cognition in 

17
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COGNITIVE DECLINE 
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young children, during times of developmental 
plasticity.182 Data are not yet available to indicate 
potential sex differences in vulnerability.

Weaker circadian rhythms are associated with 
poorer cognition (executive functioning) in older 
women without dementia.183 Sleep apnea, which 
is common in menopausal women, is another risk 
factor for the onset and/or exacerbation of cog-
nitive decline. A recent longitudinal 5-year study 
found that people with sleep apnea showed signs 
of cognitive decline significantly earlier than 
people without sleep apnea.184 Treatment of sleep 
apnea with continuous positive airway pressure 
delayed the onset of the cognitive dysfunction.184 

Changes in sleep and circadian rhythms are even 
more prominent in dementia. Alzheimer’s disease 
(AD) is the most common form of dementia  
and characterized by the progressive loss of cog-
nitive function, including memory, social skills, 
and normal emotional reactivity. AD patients 
often exhibit disturbances in circadian rhythms 
(e.g., disrupted day–night activity patterns and 
mistimed sleep), fragmented sleep, and exces-
sive daytime sleepiness. Although the exact 
mechanisms linking sleep-wake regulation and 
cognitive aging are poorly understood, emerging 
evidence suggests that short sleep duration  
and poor sleep quality may increase aggregation 
and accumulation of amyloid-β (Aβ) deposits 
in the brain, which is a hallmark of AD. Recent 
neuroimaging studies in cognitively normal older 
adults report an association between short sleep 
duration and an increase in Aβ burden, suggesting 

“ Poor sleep quality and short sleep duration can 
disrupt cognitive functioning in all age groups.”
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that sleep quality and/or duration may impact 
the development of AD.185,186 

Circadian rhythm disturbances are common in 
neurodegenerative disorders such as dementia 
and have been thought to be a consequence of 
AD. However, emerging evidence suggests that 
circadian disruptions may precede the onset 
of AD symptoms.187 As the circadian system is a 
critical regulator of sleep, the possibility exists 
that circadian disruptions could impact sleep 
quality and thus the risk for Aβ pathology and AD. 

Therefore, it is plausible that sleep may repre-
sent a modifiable risk factor for cognitive decline 
in populations at risk for cognitive impairment, 
such as older adults, patients with traumatic 
brain injury, and individuals with neurodegen-
erative disorders. Although there is no cure for 
dementia or AD, accumulating evidence suggests 
that therapies targeted towards improving  
sleep quality and circadian rhythms could make  
a significant impact on slowing the rate of age- 
related cognitive decline.184,188,189   

•  Short sleep duration can lead to obesity and 
insulin resistance and, in turn, increase risk  
of cancer.

•   In women, shift work increases the risk of 
breast and endometrial cancers.

•  Breast cancer treatments, especially  
endocrine therapy, can significantly impact 
sleep and quality of life.

Short sleep duration, sleep apnea, and circadian 
disruptions can directly increase cancer risk or 
lead to other comorbidities, which in turn can 
promote cancer incidence or progression.190-195 
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DO SLEEP AND CIRCADIAN DISRUPTIONS 
AFFECT CANCER RISK AND OUTCOMES  
IN WOMEN?

Meanwhile, both cancer and cancer treatment 
can lead to poor sleep and, consequentially, poor 
quality of life.196-199 

Short sleep duration increases the risk of certain 
cancers primarily by negatively impacting met-
abolic functions, which can result in obesity and 
insulin resistance. Obesity triples the risk for 
endometrial cancer, doubles breast cancer risk, 
and significantly increases risk for ovarian and 
colon cancers.191-194 

Shift-working women are at significantly 
increased risk for both breast and endometrial 
cancers.195 Shift work is often accompanied by 
sleep deficits and circadian disruptions, which 
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can lead to inflammation, insulin resistance, and 
obesity. In addition, shift work suppresses mel-
atonin, which can affect neoplastic processes.200 
Consistent with these reports, genetic removal of 
circadian clocks in animal models has been asso-
ciated with increased cancer susceptibility.201

Additionally, large cohort studies have shown  
an increase in overall cancer incidence and  
mortality in association with sleep apnea.202  
It is suggested that the fragmented sleep and  
low levels of oxygen in the blood from sleep 
apnea activate angiogenic and inflammatory 
pathways, which could increase the propensity 
for tumor growth and metastasis.202

Sleep and circadian problems can also impact 
cancer treatment and prognosis. For example, 
poor subjective sleep is associated with increased 
mortality, poorer response to chemotherapy, 
and more aggressive cancer progression.196-198 
Delivery of anticancer medications that  
coordinates well with circadian sleep-wake pat-
terns (chronotherapy) can improve the ability of 

patients to tolerate them by 2- to 10-fold.  
It also improves efficacy due to inherently poor 
circadian entrainment of tumors as opposed to 
healthy tissues.199

Sleep complaints, which are a contributor to 
cancer-related poor quality of life, are common 
in women with breast cancer, affecting around 
70% of women with the disease.203,204 Some sleep 
impairment is directly related to the cancer itself, 
but other factors, such as treatments, play a role 
as well. For example, insomnia is emerging as one 
of the most troublesome symptoms experienced 
by women on endocrine therapy (ET) such as 
tamoxifen.205 Although psychological distress may 
be linked to the increased prevalence of insomnia 
in breast cancer patients being treated with ET, 
emerging evidence suggests that ET-associated 
insomnia may actually be related to the occur-
rence of menopausal climacteric symptoms (e.g., 
disrupted sleep, hot flashes, mood changes) that 
this therapy induces.206-208

OF WOMEN WITH BREAST CANCER HAVE SLEEP 
COMPLAINTS—WHICH ARE A CONTRIBUTOR TO 
CANCER-RELATED POOR QUALITY OF LIFE.203,204

70%
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•  Sleep problems are common in people with 
chronic pain. The relationship between short 
sleep duration and pain is bidirectional.

•  Insomnia, which is more common in women, 
may result from chronic pain as well as con-
tribute to chronic pain. 

•  Interventions aimed at improving sleep quality 
may be beneficial in mitigating chronic pain 
syndromes and associated opioid use.

Over one million women and men suffer  
from chronic pain. Chronic pain contributes to 
impaired quality of life, disability, and high 
healthcare costs. Poor sleep quality and pain 
commonly co-occur, indicating opportunities to 
address both conditions. Tackling comorbid  
pain and sleep conditions is particularly import-
ant in women. There is a higher frequency of 
pain conditions (e.g., migraines, fibromyalgia, 
rheumatoid arthritis) as well as insomnia in 
women compared to men.209 A national survey 
reported that almost 25% of women reported 
that pain or physical discomfort commonly 
interrupted their sleep.210-212 

19

HOW DOES PAIN AFFECT SLEEP IN WOMEN?

36 / WOMEN & SLEEP

The associations between short sleep duration 
and pain are bidirectional.213 Pain can disrupt 
sleep and lead to insomnia. In addition, short 
sleep duration and sleep disturbances can initiate 
pain as well as amplify pain by negatively affect-
ing endogenous pain modulation, mood, and 
pain-related coping mechanisms.213,214 Sleep  
disorders such as insomnia, sleep apnea, and 
restless legs syndrome can amplify pain by 
directly disturbing sleep quality and duration 
through effects on sensory neural pathways, 
mood, and stress. Patients with sleep apnea, for 
example, report higher levels of general pain as 
well as pain syndromes, such as temporoman-
dibular disorder.215 Fibromyalgia is associated with 
both pain and disturbed sleep. Thus, addressing 
sleep quality and treating sleep disorders hold 
promise for pain management.

Some pain treatments may negatively impact 
sleep. In particular, opioids can alter respiratory 
rhythms during sleep and lead to sleep apnea.216 
Addressing sleep quality and pain jointly may 
lead to improved pain management and decrease 
opioid toxicity. In addition, patients using opioids 
should be considered at increased risk for  
sleep apnea, and potentially may need specific 
treatment such as an adaptive servo-ventilation.



•  The prevalence of nocturia is higher in women 
<40 years old than in similarly aged men,  
and increases across genders with age.

•  Poor sleep quality and decreased daytime  
productivity is associated with frequent  
urination at night.

•  Nocturia is common in sleep disorders such as 
sleep apnea and insomnia.

In a national survey of over 1,400 U.S. women and 
men, the most common cause of sleep disturbance 
was nocturia, which was reported by over 50% 
of respondents.217 Nocturia prevalence rises with 
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FREQUENTLY AT 
NIGHT AFFECT  
WOMEN’S SLEEP?

increasing age across populations and gender.218 
While younger women (age <40 years) have more 
nocturia episodes than same aged men, the prev-
alence of nocturia is equally common in women 
and men in older age groups.219,220 There are three 
broad categories of etiologies for significant noc-
turia: nocturnal polyuria (making too much urine 
at night), low nocturnal bladder capacity (low 
bladder volume at night), and mixed nocturia  
(a combination of both).  

Most of the health effects of nocturia occur when 
sleep is disturbed two or more times in a night. 
Getting up at night to urinate ≥2 times is directly 
and indirectly associated with decreased quality of 
life in many countries and patient populations.221 
For instance, ≥2 nocturia episodes a night is a pre-
dictor of poor sleep quality and is associated  
with daytime sleepiness and decreased vitality and 
energy.217,219,222,223 Sleep fragmentation and cumu-
lative sleep loss are likely factors for the daytime 
fatigue associated with nocturia.221 Nocturia also 
has a significant negative impact on daytime  
activity and work productivity due to associated 
sleep loss.222 In addition, for elderly populations, 
the risk of falls is much higher with ≥2 nocturia 
episodes per night leading to increased hospital-
ization and medical care costs.224,225 Nocturia is also 
prevalent in sleep disorders such as sleep apnea 
and insomnia. Treatment targeting sleep disor-
ders may help reduce episodes of nocturia in these 
individuals, although research thus far is limited.226 
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TIPS 

BEST PRACTICES 
FOR SLEEP  
HEALTH
Effective treatments are available for sleep and circadian rhythm sleep-wake disorders 

and some are discussed in the sections above. Further, there are good sleep behaviors 

that can help people with and without sleep problems to promote better sleep and  

circadian health. 
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Environmental stimuli can disrupt sleep and can also increase heart activity/blood pressure 

without full awakenings, which could have implications for heart health. Furthermore, brief 

arousals may contribute to daytime sleepiness, impaired cognition/mood, and poor meta-

bolic health. Common environmental factors that disturb sleep include light in the bedroom, 

urban/traffic noises, music or TV in the bedroom/environment, a too hot and humid or too 

cold sleeping environment, pets, and bedpartners. Bedrooms can be darkened and quieted 

with blackout shades and drapes, with double/triple-pane windows, and by turning off 

electronics in the bedroom.  Other options to improve one’s sleep environment include ear 

plugs, white noise, moving the bed away from a noisy street, eye masks, and the removal of 

phones, personal electronic devices, and TVs from the bedroom. However, the ability to still 

hear sounds in case of an emergency, like a fire alarm, must be considered. The bedroom 

can be cooled by using AC in the summer and turning the heat down at night in the winter. 

Bedpartners who like the room warmer can wear more clothes to bed. Pets should sleep out-

side of the bedroom and untreated sleep problems in bedpartners should be addressed. 

Environmental sleep disturbances are especially of concern in low socioeconomic  

status neighborhoods.227,228 A possible higher sensitivity to noise in women and more hearing 

loss in older men may make women more susceptible to environmental sleep disturbances.229 

Job requirements and demands, such as long work hours and shift work, likely increase the 

impact of environmental sleep disruptors. For example, caffeine is more disruptive to sleep 

when taken prior to a daytime versus nighttime sleep.230,231 Both stress and insomnia, which 

can be mediated by anxiety and depression, are causes of short-term sleep difficulties that 

are more common in women.232,233 Women’s sleep may also be more impacted than men’s 

sleep by bedpartners and the need to care for others such as a newborn or a sick loved one. 

Avoiding smoking and alcohol prior to bedtime and stopping intake of caffeine and other 

stimulants for many hours before bed or completely can help improve sleep as well.

•  Environmental factors and poor health behaviors contribute to  
sleep disturbance.

•  Removing electronic devices and installing heavy drapes in the  
bedroom are ways to create a quieter sleep environment.

TAKEAWAYS /
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Adaptive servo-ventilation · a machine used to help treat sleep apnea. The machine creates 
changes in air pressure based on an individual’s breathing patterns to keep breathing airways open.

Advanced sleep-wake phase disorder (ASWPD) · a disorder characterized by earlier circadian 
rhythms and sleep timing in relation to desired or required sleep and wake times.

Apnea · a temporary suspension of breathing. An apnea lasts ≥10 seconds and airflow is reduced by 
90% during this time.

Arousal · the sudden change from a deeper to a lighter stage of sleep lasting 3–15 seconds. 
Individuals are not completely woken out of sleep during these events.  

Chronic sleep loss · prolonged periods of not getting enough sleep for optimal functioning  
and health.

Circadian clock · an “internal body clock” that regulates circadian rhythms. 

Circadian cycle · the near 24-hour cycle period that circadian rhythms follow.

Circadian delay · a shift in circadian rhythms causing later sleep onset and wake times. These  
circadian shifts commonly occur during puberty in response to biological and environmental factors.

Circadian rhythm sleep-wake disorders (CRSWDs) · a group of disorders characterized by a  
mismatch between the timing of the internal clock that regulates 24-hour rhythms in physiology and 
behavior and the external environment/social-school-work schedule; or by a disrupted/broken  
internal clock.

Circadian rhythms · physical, mental, and behavioral changes that follow a near 24-hour cycle that 
are driven by an “internal body clock.” Circadian rhythms help regulate sleeping and feeding times 
and can be modified by external factors such as light.

Cognitive behavioral therapy for insomnia (CBT-I) · a nonpharmacological treatment for  
insomnia that aims to change sleep habits and misconceptions about sleep with the aid of a  
healthcare professional. 

Continuous positive airway pressure (CPAP) · a machine used to help treat sleep apnea. The 
machine provides air pressure to keep breathing airways open.

Daytime sleepiness · feeling drowsy or sleepy with consequences for work, school, driving,  
or social activities.

Delayed sleep-wake phase disorder (DSWPD) · a disorder characterized by later circadian rhythms 
and/or sleep timing of the major sleep episode.

EEG · a method used to record the brain’s electrical activity. Each stage of sleep has a specific and 
distinct EEG pattern.

Gender · a person’s self-representation as female or male, or how that person is responded to by 
social institutions based on the individual’s gender presentation. Gender is rooted in biology and 
shaped by environment and experience.234

Gestational restless legs syndrome (gRLS) · RLS that develops during pregnancy. See restless legs 
syndrome entry for full definition.



Homeostatic sleep pressure · increased drive for sleep that becomes greater with more time  
spent awake. 

Hypersomnia · a group of disorders characterized primarily by excessive daytime sleepiness and 
prolonged nighttime sleep.

Idiopathic hypersomnia · a syndrome of excessive daytime sleepiness that is not associated with the 
distinctive features of narcolepsy (e.g., cataplexy and disrupted sleep-wake cycles).

Insomnia · a disorder characterized by difficulty falling asleep, difficulty maintaining sleep, and/or 
frequent early morning awakenings.

Irregular sleep-wake rhythm disorder (ISWRD) · a disorder characterized by a loss in the circadian 
rhythm of sleep timing and loss of consolidated nighttime sleep, with shorter sleep bouts distributed 
across the day.

Long sleep duration · more sleep per night than needed. This amount is typically ≥9 hours  
per night.235

Longest sleep period · the longest stretch of sleep in a 24-hour cycle.

Multiple sleep latency test (MSLT) · a diagnostic tool that measures the time it takes an individual 
to transition from wakefulness to sleep multiple times across the day. It is typically used to evaluate 
excessive daytime sleepiness.

Narcolepsy · a disorder characterized by excessive daytime sleepiness, cataplexy, and disrupted 
sleep-wake cycles due to involuntary REM sleep during wakefulness.

Night waking · being roused awake during nighttime sleep. 

Nocturia · awakening at night one or more times to void.

Nocturnal eating syndrome (NES) · an eating disorder caused by a delay in the circadian rhythm of 
food intake. Food consumption is low during the first half of the day and significantly increases in the 
second half. Sleep is disrupted to consume food and individuals are fully awake during this time.

Non-REM parasomnias · a group of disorders characterized by abnormal behaviors that occur during 
stage 3 of sleep. Examples include sleep related eating disorder, sleep walking, and night terrors.

Non-REM sleep · sleep stages 1–3. Each stage has distinct EEG characteristics.

Parasomnias · a group of disorders characterized by abnormal behaviors during sleep that occur due 
to the inappropriate activation of cognitive processes or physiological systems.

Periodic limb movement disorder · a disorder characterized by the involuntary movement of limbs 
that recurs every 5 to 90 seconds, which disturbs sleep.

Polysomnography (PSG) · a sleep study used to diagnose sleep disorders by measuring EEG, eye 
movements, oxygen levels in the blood, heart rate, breathing, and movement.

REM parasomnias · a group of disorders characterized by abnormal behaviors that occur during REM 
sleep. Examples include REM sleep behavior disorder and nightmares.

REM sleep · the stage of sleep characterized by rapid eye movements, dreaming, muscle paralysis, 
and rapid breathing and heart rate. Adults typically spend 2025% of total sleep time in REM sleep.
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REM sleep behavior disorder (RBD) · a disorder in which individuals act out their dreams during REM 
sleep due to the loss of muscle atonia.

Restless legs syndrome (RLS) or Willis Ekbom disease (WED) · a neurological disorder defined by 
the presence of four cardinal clinical features:  urge to move legs associated with uncomfortable 
sensations, temporary improvement of urge/sensations with movement, symptoms occur prominently 
in the evening or at night, urge/sensations occur while sedentary and get worse the longer one  
is sedentary. 

Sex · the classification of living things, generally as female or male, according to their reproductive 
organs and functions assigned by chromosomal complement.234

Shift work sleep-wake disorder (SWSWD) · a disorder characterized by clinically relevant excessive 
sleepiness and/or sleep disturbance associated with work schedules outside typical daytime hours.

Short sleep duration · less sleep per night than needed. This amount is typically ≤6 hours  
per night.236

Sleep and circadian health · a practice of sleep-wakefulness that promotes physical and mental 
well-being.237

Sleep apnea · a disorder characterized by repetitive pauses in breathing during sleep, which leads to 
interrupted sleep.

Sleep duration · total sleep time.

Sleep maintenance · staying asleep during the night.

Sleep onset latency · the length of time to transition from wakefulness to sleep.

Sleep quality · how well an individual sleeps. It is often measured by a number of nighttime and  
daytime factors including ease of falling asleep, number of night wakings, total sleep time,  
restlessness during sleep, tiredness upon waking up, motivation to get up in the morning, and  
alertness after sleep.238

Sleep related eating disorder (SRED) · a disorder characterized by repeated episodes of eating 
during sleep. There is complete or partial loss of awareness and eating of unusual food combinations 
and even toxic substances.

Sleep-wake cycle · the 24-hour pattern of alternating nocturnal sleep (approximately 8 hours) and 
daytime wakefulness (approximately 16 hours).

Slow wave sleep · occurs during stage 3 of sleep. Slow wave sleep is often called deep sleep. EEG 
activity during slow wave sleep shows synchronized, slow waves.

Willis Ekbom disease (WED) · see restless legs syndrome.
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