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Insomnia is one of the major complaints of menopausal women with advancing age and may be complexly related to a

variety of causes.
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1. Introduction

With the decline of reproductive hormones in the menopausal transition period, a substantial number of women

experience physiological and psychological changes. Sleep disturbance is one of the major complaints of menopausal

women with advancing age. Menopausal women also frequently experience other typical menopausal symptoms,

including hot flashes (HFs), night sweats, palpitations, mood changes, anxiety, and depression, which also increase the

risk of developing sleep problems . Indeed, various sleep problems, such as decreased sleep duration, poor sleep

quality, and early morning awakenings, commonly begin in the menopausal period . It is reported that women in

menopausal transition or menopause suffer from sleep disturbance or insomnia, ranging from 35% to 60%, and a

significant number of women experience severe symptoms that impair daytime functioning . Sleep disturbance can

cause fatigue, somnolence, mood disorders, memory impairment, lack of attention, and even accidents, which can lead to

behavioral, occupational, and social problems . Recent studies revealed that insomnia is also associated with significant

medical problems, such as cardiovascular disease, diabetes, and an increased risk of mortality . In addition to

menopause, it has been reported that women have specific periods related to vulnerability to sleep disorders, such as the

menstrual cycle and pregnancy, suggesting a link between sleep disorders and female hormones . As such, insomnia

is closely related to hormonal changes and, although it is a major menopausal symptom, there are currently no universal

guidelines for treating insomnia in menopausal women.

2.Definition of Insomnia and Sleep Disorders

Insomnia is defined as difficulties falling asleep or maintaining sleep, which result in daytime impairment, despite

adequate opportunity and circumstances to sleep. Chronic insomnia disorder is defined when it occurs at least three times

per week for three months, according to the International Classification of Sleep Disorders, Third Edition (ICSD-3).

Insomnia was traditionally approached as a primary or secondary (comorbid) disorder, provoked by physical problems or

psychosocial factors, etc. (as will be discussed later in the Insomnia Etiology Section), but there were issues of

uncertainty with the nature of the associations and the direction of causality in comorbid insomnia cases; thus, all

insomnia diagnoses were consolidated under chronic insomnia disorder .

3. Sleep Disturbance across Menopause: Epidemiology

Middle-aged women have increasing complaints of sleep disorders as they enter menopausal transition and the

menopausal period. The incidence rates of sleep problems show 39–47% in peri-menopausal and 35–60% in

postmenopausal women, compared to 16–42% in premenopausal women . Although sleep deteriorates with age and is

affected by many physical problems (lower back pain, musculoskeletal disorders, urinary symptoms, hot flushes (HFs),

etc.), mood disorders and psychosocial factors, socioeconomic, and racial/ethnic factors , an independent

relationship between menopausal stages and sleep disturbance, controlled for the effects of aging and other confounders,

was shown in a meta-analysis of 24 cross-sectional studies .

Meanwhile, women who had undergone surgical menopause and were not taking hormone therapy had the highest

prevalence of sleep disturbance compared with natural menopausal transitional women, independent of age or years

since surgery. The most common sleep complaint in these women was reported as frequent awakenings during sleep in

the longitudinal analysis of the Study of Women’s Health Across the Nation (SWAN) .
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4. Pathogenesis and Etiology of Insomnia and Menopause

Sleep disturbance in postmenopausal women is pathophysiologically multifactorial (Table 1). Physiologically, it may be

strongly associated with menopause symptoms, such as HFs and night sweats that can be experienced along with female

hormonal changes , and psychiatrically, with mood disorders, anxiety, and depression . In addition,

family/economic/social stress, obesity, ill health, and drug and alcohol intake are common causes of sleep problems in

middle-aged women, and commonly encountered comorbid diseases with sleep disorders include OSA, RLS, and periodic

leg movement syndrome. After menopause, the prevalence of OSA increases due to weight gain and changes in fat

distribution from increased testosterone production and decreased female hormones, and the incidence of RLS increases

.

Table 1. Etiology of sleep disorders in menopause.

Physiologic/Physical

Age
 Circadian rhythm modifications
 Decreased melatonin secretion
Female sexual hormone changes
 Decreased estrogen and progesterone, increased FSH
Menopausal symptoms
 Hot flushes, night sweats
Others
 Bladder problems,
 Ill health, chronic pain—musculoskeletal disorders, osteoarthritis, fibromyalgia, cancer, etc.
 Poor sleep hygiene/circumstances
 Medication, coffee, smoking

Psychiatric/Psycho-social

Mood disorder—depression
Anxiety
Illegal drugs, alcohol intake
Others—familial/economic/social problem: stress, bereavement, divorce, unemployment, finances, etc.

Comorbid diseases with sleep disorders

Obstructive sleep apnea
Restless legs syndrome
Periodic limb movement syndrome

Others

Circadian rhythm sleep–wake disorder
Narcolepsy, idiopathic hypersomnia
Parasomnias

FSH: follicle-stimulating hormone.

5. Assessment of Insomnia in Menopausal Women

The diagnosis of insomnia is mainly performed clinically based on the subjective complaints of the patient, and in

menopausal women, insomnia commonly occurs as a secondary disorder to physical and psychiatric problems,

underlying other sleep disorders, such as OSA or RLS . Therefore, careful assessment by proper history taking is

important to exclude the comorbid factors. A detailed history from patients and family members using sleep questionnaires

and diaries, including the onset of insomnia, pattern and frequency (number of nights/week) of insomnia symptoms,

sleep/awake schedule, frequency and bother from menopausal symptoms (HFs and night sweats), and contributing

factors or diseases, should be performed. The impact of the sleep complaint on the patient’s life, daytime sleepiness,

sleep hygiene, and physical symptoms—snoring, any apneic episodes, dryness of mouth, sweating, restless legs

sensation, and periodic limb movements—suggesting other sleep disorders, such as OSA, RLS, etc., should be

assessed.

6. Management of Insomnia in Menopausal Women

First of all, individual treatment for the identified underlying disease or condition of insomnia is generally necessary, but

insomnia after the menopausal transition may be associated with multiple overlapping factors, so management can be

complicated and requires individualized treatment. In cases related with multiple sleep disorder factors, such as moderate
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to severe HFs, depression, and OSA, combined treatments can be considered. The main treatment options for

menopausal women with insomnia include non-pharmacological treatment and pharmacological treatment, which are

represented by cognitive behavioral therapy for insomnia (CBT-I) and MHT/non-hormonal pharmacological treatment,

respectively . According to the clinical practice guidelines of the American Academy of Sleep Medicine (AASM) and

the European Sleep Research Society (ESRS) for the treatment of insomnia, CBT-I is the first-line intervention for all

patients with chronic insomnia, and similar considerations should be given to menopausal women with insomnia. A

pharmacological treatment can be offered if CBT-I is not effective or unavailable . In patients with OSA, non-

pharmacological therapy—continuous positive airway pressure or an oral appliance—should be applied according to the

severity of disorder. In addition, in the cases of RLS, triggering factors such as coffee, nicotine, alcohol, antidepressants,

and antihypertensive drugs should firstly be avoided, and dopaminergic agonists are the first-line treatment for moderate

to severe disease . An example of a flowchart for diagnosing and treating insomnia in postmenopausal women,

reflecting medical history and related symptoms, is provided in Figure 1.

Figure 1. An example of a flowchart for diagnosing and treating insomnia, reflecting patient history and related symptoms,

in postmenopausal women. REM: rapid eye movement; MHT: menopausal hormone therapy; PRM: prolonged-release

melatonin.

6.1. Non-Pharmacological Treatment

CBT-I is a treatment that includes cognitive therapy to change patients’ beliefs and attitudes about sleep and behavioral

techniques to improve their insomnia, which typically includes sleep hygiene education to provide better sleep conditions,

sleep restriction therapy to increase sleep efficiency, stimulus control therapy to adjust the relationship between sleep and

sleep stimulation conditions, relaxation training to promote a good sleep, and cognitive therapy to correct dysfunctional

thinking about sleep .

6.1.1. Sleep Hygiene Education

Sleep hygiene education teaches patients about behavioral and environmental factors to improve sleep, as follows:

ensuring the sleep environment is quiet and at a temperature suitable for sleeping, establishing a regular bedtime,

adequate exercise and exposure to sunlight, avoiding caffeine in the afternoon and excessive fluids, alcohol, and nicotine

at bedtime, limiting naps to 30 min, limiting bedtime screen use, etc.

6.1.2. Sleep Restriction Therapy and Stimulus Control Therapy

These behavioral treatments of insomnia are for breaking the maladaptive connection between going to sleep and the

hyperarousal state. Sleep restriction therapy considers the patient’s actual sleep time and limits the time spent in bed to

increase the sleep desire. Monitoring the sleep and wake times every day and trying to stay in bed only during sleep can

improve sleep efficiency. Stimulus control therapy involves breaking the relationship between being in the bedroom and

negative aspects of sleep, such as lying in bed only when tired and using the bed only for sleeping.

6.1.3. Relaxation Training

Relaxation training is used to control thought patterns and somatic tension that interferes with sleep. This relaxation-

based intervention, alternating contraction of muscles with relaxation, is achieved through progressive muscle relaxation,

abdominal breathing, etc.
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6.1.4. Cognitive Therapy

Cognitive therapy examines negative beliefs or dysfunctional thoughts about sleep, such as the belief that insomnia will

persist, excessive worry or obsession with sleep, trying to lie down and sleep beforehand, etc., and replaces them with

rational thoughts or facts by setting a realistic amount or quality of sleep.

6.2. Menopausal Hormone Therapy

Based on the identified roles of reproductive hormones in sleep and the theory that vasomotor symptoms (VMS), such as

HFs, in menopause cause insomnia, as discussed above, MHT can be an important treatment for insomnia in

menopausal women with hot flashes. Indeed, a meta-analysis including 15,468 women from 42 trials published in 2017

showed that MHT improved sleep quality in menopausal women with VMS, along with improvement in concomitant VMS.

There was no significant difference when women without VMS were analyzed separately or combined in the study .

However, several previous studies exploring the effects of estrogen and progesterone on sleep efficiency have shown

mixed results. While some studies suggested that hormone therapy, such as low-dose estrogen with micronized

progesterone or drospirenone, 17β-estradiol-progesterone, and low-dose oral estradiol and venlafaxine, reduced insomnia

symptoms compared with a placebo , some contrary results were also reported, which failed to identify any

superiority of MHT over the placebo .

6.3. Non-Hormonal Pharmacological Treatment

6.3.1. Benzodiazepines and Z-Class Drugs

Benzodiazepines (triazolam, temazepam, and estazolam) and Z-class drugs (zolpidem, zopiclone, and zaleplon) act as

agonists of the benzodiazepine receptor component of the GABA  receptor complex and are commonly used for treating

insomnia. Z-class drugs are known to have relatively fewer side effects compared to benzodiazepines, as they are made

to mainly bind selectively to type 1 GABA-A receptors and produce only a sleeping effect .

In menopausal women with insomnia, several RCTs for Z-class drugs have also reported that zolpidem increased the total

sleep time and decreased the wake time after sleep onset and number of awakenings , and eszopiclone was effective

in the treatment of insomnia, as well as VMS . However, these agents are suggested for short-term use for ≤4 weeks at

the lowest dose in adults with insomnia due to their unproven long-term efficacy, the risk of tolerance, and the potential for

dependence and abuse, according to the AASM and ESRS practice guidelines . Common side effects of

benzodiazepines and Z-class drugs include headache, dizziness, and daytime sleepiness and drowsiness, and in

particular, the elderly are at increased risk of side effects such as cognitive function impairment, delirium, and falls and

fractures due to the muscle relaxation effect, although Z-class drugs have relatively fewer side effects compared to

benzodiazepines .

6.3.2. Antidepressants

Given that insomnia is highly implicated in depression, antidepressants can be considered for treating insomnia in

menopausal women with comorbid depression. Moreover, antidepressants, such as serotonin and norepinephrine

reuptake inhibitors (SSRIs and SNRIs), are valid treatments for VMS in menopausal women with contraindication to MHT

. Ensrud et al. reported that escitalopram was effective for insomnia in a RCT of 205 peri- and post-menopausal

women with HFs . Mirtazapine is also known to be useful in cases of not only insomnia but also depression, which has

a sleep-inducing effect and increased slow-wave sleep effect, along with side effects such as appetite, weight gain, and

dry mouth . However, there are limited studies on the direct effects of these antidepressants on insomnia; therefore,

using antidepressants to treat sleep disruption for women without depression should not be recommended .

6.3.3. Melatonin

Melatonin basically advances the sleep cycle and has a sleep-favoring effect. Supplementation with melatonin has been

reported to improve insomnia symptoms and mood disorders in postmenopausal women without serious side effects 

. A prolonged-release melatonin (PRM) agent (2 mg) was approved for patients with primary insomnia over 55 years

old for short-term use in some European countries . Unlike existing melatonin preparations, which did not have

sufficient effects due to their short half-life of 35 to 50 min, the prolonged-release formulation can improve the sleep

structure by maintaining the concentration over 8 to 10 h, similar to the pattern of melatonin secretion in the body .

However, clinical trials among the elderly, including menopausal women, had inconsistent results, not only in the quality of

sleep, but also in menopausal symptoms .

6.3.4. Orexin Antagonist and Gabapentin
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Orexin is a neuropeptide that plays an important role in promoting wakefulness and impairing thermoregulation and

plasma level of orexin increases after menopause. Suvorexant, an orexin OX1 and OX2 receptor antagonist, was

approved by the U.S. FDA as a treatment for insomnia in 2014, and the AASM suggested that suvorexant could be used

for sleep maintenance disorder.

7. Conclusions

Diagnosis of insomnia in menopausal women is largely performed based on the subjective complaints of patients and may

be complexly related to a variety of causes, including changes in female hormones, aging, weight gain, psychosocial

problems, and alcohol and drug use. Careful history taking and multidisciplinary physical and psychosocial evaluation are

necessary and, in particular, comorbidities related to sleep disorders, such as OSA, must be taken into consideration.

Additionally, a unique aspect of insomnia in postmenopausal women is that menopausal symptoms (HFs, mood disorders,

musculoskeletal symptoms, and pain) due to hormonal decline can be closely related to sleep disturbances. Therefore,

menopausal hormone therapy (MHT) should be considered as the treatment of choice among pharmacological

treatments, following cognitive behavioral therapy, which is suggested as the first-line treatment in the general population

insomnia treatment guidelines. Additionally, melatonin and 5HT-based drugs, which have fewer side effects, along with

MHT should be preferentially recommended in menopausal women. However, there is still a lack of standards on the

general approach and treatment for insomnia in menopausal women, and more large-scale prospective studies are

needed for further insight on the roles of various treatments for insomnia in menopausal women. Thus, until then,

menopausal women with insomnia also need an individualized approach and treatment (MHT, prolonged-release

melatonin, 5HT-based drugs, etc.) under the premise that CBT should be used as the first-line treatment, following the

treatment guidelines of insomnia for the general population.
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