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Introduction

Sleep is a fundamental biological process that supports cog-
nitive function, metabolic regulation, and overall health. In
older adults, however, both the quantity and quality of sleep
undergo notable changes, contributing to increased morbidity
and diminished quality of life [1,2]. As populations age world-
wide, understanding how normal age-related alterations in
sleep evolve into clinical sleep disorders becomes critical for
developing targeted interventions and improving geriatric care.

Physiologically, aging is associated with reductions in slow-
wave (deep) sleep and greater fragmentation of Rapid Eye
Movement (REM) sleep, along with a decline in total sleep time
and sleep efficiency [3,4]. Circadian rhythms also shift earlier
(“phase advance”), leading to earlier bedtimes and awakenings,
while homeostatic sleep drive diminishes, resulting in increased
daytime napping [5]. Neurobiological changes, such as degener-
ation of the suprachiasmatic nucleus and decreased melatonin
secretion, further contribute to these alterations [2]. Although
some sleep changes are expected with healthy aging, many old-
er individuals experience sleep disturbances that meet criteria
for clinical disorders. Insomnia affects up to 50% of community-
dwelling elders, often linked to comorbid medical conditions,
polypharmacy, and psychosocial stressors [5]. Sleep-disordered
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breathing, particularly obstructive sleep apnea, becomes more
prevalent with age and is associated with cardiovascular and
cognitive sequelae [5]. Other conditions, such as restless legs
syndrome, periodic limb movements, and REM sleep behavior
disorder, also disproportionately affect older adults and can
herald neurodegenerative disease [2,3].

The purpose of this review is to delineate the continuum
from normal, physiologically driven changes in sleep architec-
ture during aging to overt sleep pathology, and to evaluate
current and emerging interventions aimed at preserving sleep
health in later life. We will first characterize normative sleep
alterations in the elderly, then examine the epidemiology and
pathophysiology of common sleep disorders and finally discuss
diagnostic approaches and evidence-based management strat-
egies tailored to the aging population.

Normal changes in sleep architecture with aging

Aging is accompanied by distinct alterations in the quantity
and quality of sleep (Figures 1 & 2). One of the most consis-
tent findings is a decline in slow wave sleep, often referred to as
deep sleep, with a corresponding increase in lighter sleep stag-
es [3]. Older adults spend less time in stages of restorative slow
wave sleep and more time in Stage 1 sleep, which is more easily
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disrupted by external stimuli. Rapid eye movement sleep also
becomes more fragmented, leading to frequent brief arousals
that reduce the continuity of the sleep cycle [4].

Circadian timing shifts earlier as people age, a phenomenon
known as phase advance. This shift results in earlier bedtimes
and awakenings even in the absence of external constraints
[5]. The shift is believed to be driven by changes in the central
circadian pacemaker, found in the suprachiasmatic nucleus of
the hypothalamus. Reduced responsiveness to light cues and
decreased amplitude of circadian rhythms further contribute to
an earlier sleep phase [2].

Homeostatic sleep drive, which reflects the build-up of sleep
pressure during wakefulness, also diminishes with age. Older
adults tend to experience a slower accumulation of sleep need,
which can manifest as shorter nocturnal sleep episodes and
increased propensity for daytime napping [5]. Although brief
naps may partially compensate for reduced nocturnal sleep,
they can further disrupt nighttime sleep continuity if taken too
late in the day.

Sleep efficiency, defined as the ratio of total sleep time to
time spent in bed, declines progressively in later life. Older
individuals often require more time to fall asleep and awaken
more frequently after sleep onset [3]. Increased sleep latency
and greater wake after sleep onset contribute to a perception of
poor sleep quality, even when total sleep time remains within
an acceptable range [4].
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Figure 1: Comparison of sleep stages in young adults and elderly.
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Figure 2: Hypnogram in young adults and elderly (showing increase
awake time after sleep onset and sleep fragmentation.

Neurobiological changes accompany these alterations in
sleep architecture. Degeneration of neurons in the suprachias-
matic nucleus reduces the precision of circadian signals. In par-
allel, the pineal gland’s production of melatonin declines, lead-
ing to lower circulating levels of this sleep promoting hormone
[2]. Changes in hypothalamic and brainstem networks further
impair the regulation of sleep—wake transitions, making sleep
more fragile and prone to disruption.

Together, these normal changes in sleep architecture reflect
an interaction of circadian, homeostatic, and neurobiological
processes that evolve with age. While they do not constitute
pathology on their own, they set the stage upon which clinical
sleep disorders may develop in susceptible individuals.

Common sleep disorders in the elderly
Insomnia

Insomnia in older adults is characterized by persistent diffi-
culty initiating or maintaining sleep, despite adequate opportu-
nity, and is reported by up to half of community-dwelling elders
[6]. The overall prevalence of Insomnia ranges from 30% to 48%
among elderly population [3,7]. Risk factors include chronic
medical conditions, polypharmacy, mood disturbances, and
environmental factors that fragment sleep [8]. Consequences
extend beyond fatigue to include impaired cognition, mood dis-
orders, increased risk of falls, and reduced quality of life.

Sleep disordered breathing

Sleep disordered breathing in older adults includes both ob-
structive and central events and becomes increasingly prevalent
with age and is associated with substantial morbidity, includ-
ing cardiovascular and cognitive consequences [9]. The odds of
having obstructive sleep apnea are three times higher among
people of >65 years old than overall risk of OSA in all ages [10].
Obstructive Sleep Apnea (OSA) results from recurrent collapse
of the upper airway during sleep, leading to intermittent drops
in blood oxygen levels and repeated arousals. In community
samples, roughly one quarter of men and one in ten women
over age sixty experience OSA of clinical significance [5,11].
Age related reductions in upper airway muscle tone, changes
in fat distribution around the neck, and comorbid conditions
such as obesity and chronic lung disease all increase OSA risk in
the elderly [11]. Left untreated, OSA in older adults contributes
to hypertension, stroke risk, and impairments in cognition and
daytime function [5].

Central Sleep Apnea (CSA) is characterized by diminished or
absent respiratory effort during sleep despite an open airway.
While CSA is less common than OSA in the general population,
its prevalence rises in elderly individuals, especially those with
heart failure or neurological disease. In older patients with
chronic heart failure, as many as one in four may exhibit CSA
with Cheyne—Stokes breathing patterns [12]. Neurodegenera-
tive disorders and strokes can also impair the brainstem respira-
tory centers, further increasing CSA risk in very late life [13]. CSA
leads to sleep fragmentation, impaired ventilatory responses to
carbon dioxide, and may exacerbate daytime fatigue and cogni-
tive decline.

Because OSA and CSA often coexist in older adults, compre-
hensive assessment with polysomnography is essential to dis-
tinguish between the two and guide treatment choices. Contin-
uous positive airway pressure remains first line for moderate to
severe OSA, whereas adaptive servo-ventilation or supplemen-
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tal oxygen may be indicated for predominant CSA in selected
patients, particularly those with heart failure [14].

Rapid eye movement sleep behavior disorder

Rapid Eye Movement Sleep Behavior Disorder (RBD) arises
when the normal paralysis of voluntary muscles during REM
sleep is lost, allowing patients to physically act out vivid dream
content. Affected individuals commonly report punching, kick-
ing, or shouting during sleep, which leads to frequent nocturnal
arousals and fragmented sleep. This fragmentation reduces the
restorative value of sleep and often results in excessive daytime
sleepiness, impaired attention, and mood disturbances [15].
This disorder predominantly affects older adults with a preva-
lence rate of 0.4-0.5% [16].

The impact of RBD extends to bed partners or spouses, who
may be awakened by sudden movements or vocalizations. Con-
cerns over injury to either the patient or the partner can lead
to anxiety around bedtime, further disrupting sleep onset and
continuity for both individuals. Partners may choose to sleep in
separate rooms to avoid disturbance, which can erode intimacy
and increase caregiver burden [17].

Longitudinal studies have demonstrated that idiopathic RBD
often heralds neurodegenerative disease. Over half of patients
with otherwise unexplained RBD develop an alpha synucleinop-
athy, most commonly Parkinson disease or Lewy body demen-
tia, within ten years of RBD onset [18]. Pathologic studies have
found widespread alpha synuclein deposits in brainstem nuclei
responsible for REM atonia, suggesting that RBD reflects early
neurodegeneration in these regions. Recognition of RBD thus
provides a window for monitoring at risk individuals and explor-
ing neuroprotective strategies before overt motor or cognitive
symptoms appear.

Restless legs syndrome and periodic limb movement
disorder

Restless Legs Syndrome (RLS) is a disorder characterized by
an uncontrollable urge to move the legs, usually accompanied
by uncomfortable sensations such as aching, crawling, tingling,
or pulling. These symptoms typically occur during periods of
rest or inactivity, especially in the evening or at night, and are
temporarily relieved by movement. RLS often disrupts sleep
and daytime functioning, and symptoms tend to worsen with
age [19].

Periodic Limb Movement Disorder (PLMD) involves repeti-
tive, involuntary limb movements during sleep, most commonly
of the lower extremities. These movements can lead to sleep
fragmentation and poor sleep quality. While PLMD often occurs
in association with RLS, it can also present independently. To-
gether they reduce total sleep time and sleep efficiency, con-
tributing to excessive daytime sleepiness, impaired cognition,
depressed mood, and reduced quality of life [20].

RLS is typically diagnosed with clinical history but PLMD is
diagnosed with an in-lab polysomnography [19]. Both RLS and
PLMD increase in prevalence with age. Epidemiological studies
estimate that up to 20 percent of adults older than sixty meet
diagnostic criteria for restless legs syndrome, while periodic
limb movements during sleep occur in nearly half of communi-
ty-dwelling [21].

Iron deficiency is a key risk factor for RLS. Low serum fer-
ritin and reduced brain iron stores diminish dopamine synthe-
sis in nigrostriatal pathways, exacerbating sensory and motor

symptoms [21]. In elderly patients, comorbid conditions such as
chronic kidney disease and nutritional deficits further increase
the likelihood of restless legs syndrome.

Several medications commonly used in older adults can
worsen these conditions. Dopamine antagonist agents such as
certain antipsychotics and antiemetics may aggravate restless
legs symptoms by blocking dopamine receptors. Antidepres-
sant drugs, including selective serotonin reuptake inhibitors
and tricyclic agents, have also been associated with symptom-
atic worsening [22]. Conversely, dopaminergic agonists can pro-
vide relief but require cautious dosing because of the risk of
augmentation and impulse control disorders in later life.

Circadian rhythm sleep wake disorders
Advanced sleep phase disorder (ASPD)

It is the most commonly observed circadian rhythm sleep—
wake disorders in older adults, in which the internal clock shifts
earlier relative to the social and environmental schedule. In-
dividuals with this condition begin to feel sleepy in the early
evening, often before dinner, and wake up very early in the
morning when most household members remain asleep. This
misalignment leads to difficulty maintaining social routines,
such as family meals or evening activities, and can contribute
to social isolation and mood disturbances when patients must
choose between staying awake uncomfortably or missing im-
portant events [5,19].

Early morning awakening may also reduce total sleep time
if the individual cannot return to sleep after dawn. Over time,
the combination of shortened nights and irregular social partici-
pation can erode quality of life by increasing daytime fatigue,
impairing concentration, and exacerbating feelings of loneliness
[2]. In addition, early evening sleepiness often conflicts with
caregiver or spouse schedules, leading to mismatched bed-
times that can strain interpersonal relationships and diminish
intimacy.

Neurological diseases such as stroke, Alzheimer disease, and
Parkinson disease may further disrupt circadian organization
in elderly patients. Cerebrovascular insults can damage path-
ways between the suprachiasmatic nucleus and other hypotha-
lamic or brainstem nuclei, blunting the amplitude of circadian
signals and altering phase timing [23]. In Alzheimer disease,
degeneration of the molecular clockwork within the suprachi-
asmatic nucleus and decreased light responsiveness contribute
to fragmented rhythms and sundowning phenomena [24,25].
Parkinson disease is likewise associated with reduced circadian
amplitude and greater variability in sleep—wake cycles, which
correlate with both motor and nonmotor symptom severity [2].

Irregular sleep-wake rhythm disorder (ISWRD)

This disorder is particularly prevalent in older adults with
neurodegenerative diseases such as dementia and those resid-
ing in long-term care facilities, often due to degeneration of
the suprachiasmatic nucleus (the brain’s circadian pacemaker),
decreased exposure to environmental time cues, and medical
comorbidities. It is characterized by the absence of a clearly de-
fined circadian sleep-wake pattern, resulting in fragmented pe-
riods of sleep and wakefulness spread throughout the 24-hour
day rather than consolidated nighttime sleep and sustained
daytime wakefulness. ISWRD leads to significant impairment in
nocturnal sleep quality and increased daytime napping, which
can further exacerbate cognitive and functional decline in this

WWW.annggr.org

03



population [19,26].

Together, these influences can worsen natural age-related
phase advances, creating difficulties for older people, particu-
larly those with neurological diseases, in keeping up with soci-
etal expectations. Recognition of circadian rhythm sleep—wake
disorders is therefore essential for developing appropriate in-
terventions that aim to realign internal clocks with daily activi-
ties.

Contributing factors to sleep pathology in aging
Neurological degeneration

Progressive neurodegenerative disorders undermine the
integrity of circuits that regulate sleep and wakefulness. In
Alzheimer disease, accumulation of amyloid plaques and neu-
rofibrillary tangles in and around the suprachiasmatic nucleus
weakens circadian signaling and leads to fragmented sleep—
wake cycles and sundowning phenomena [25]. In Parkinson dis-
ease, degeneration of brainstem nuclei that normally generate
rapid eye movement atonia and modulate arousal produces not
only REM sleep behavior disorder but also reduced sleep effi-
ciency, multiple nocturnal awakenings, and excessive daytime
sleepiness [18]. Even in the absence of a formal diagnosis, age
related declines in cholinergic and monoaminergic neurotrans-
mission contribute to lighter, more disrupted sleep across the
elderly population [27].

Cerebrovascular events such as stroke often damage path-
ways essential for sleep regulation. Up to half of acute stroke
survivors experience new-onset insomnia or daytime hyper-
somnia, depending on lesion location and extent. Infarcts in
thalamic or brainstem regions may blunt sleep spindle genera-
tion and slow wave activity, whereas cortical strokes can disrupt
frontal control over arousal thresholds. These changes prolong
sleep latency, increase nocturnal awakenings, and contribute to
daytime fatigue and cognitive slowing [28,29].

Traumatic Brain Injury (TBI) in older adults likewise predis-
poses to a spectrum of sleep disorders. In a systematic review,
traumatic injury was associated with insomnia, hypersomnia,
and sleep-related breathing disorders in up to 70 percent of pa-
tients [30]. Diffuse axonal injury and focal contusions can impair
hypothalamic and brain-stem networks that coordinate sleep
architecture, leading to reduced slow wave sleep, circadian dis-
ruption, and persistent daytime somnolence.

Other neurological conditions including multiple sclerosis,
epilepsy, and peripheral neuropathies also impair sleep through
diverse mechanisms. Demyelinating lesions in multiple sclerosis
can damage central circadian pacemakers and reduce melato-
nin secretion, producing both insomnia and excessive daytime
[31]. Nocturnal seizure activity in epilepsy and neuropathic pain
syndromes fragment sleep continuity and diminish restorative
sleep stages, further eroding quality of life.

Across these disorders, the common thread is disruption of
the neuroanatomical and neurochemical substrates governing
sleep stability, timing, and depth. Recognition of these links
informs both diagnostic evaluations, highlighting the need for
targeted neuroimaging or polysomnography, and therapeutic
strategies that address the underlying neurological insult along-
side standard sleep interventions.

Chronic illnesses and medications

Multiple chronic conditions common in late life, such as

heart failure, chronic obstructive pulmonary disease, arthritis,
and gastroesophageal reflux produce nocturnal symptoms that
interrupt sleep [6]. Pain, dyspnea, and nocturia each can trigger
awakenings and reduce sleep continuity. Moreover, polyphar-
macy increases the risk of sleep-disrupting side effects. Diuret-
ics may provoke nocturia, beta blockers can suppress melatonin
secretion, and corticosteroids often cause insomnia and rest-
lessness [3]. Awareness of medication timing and selection of
sleep-friendly agents are essential in geriatric practice.

Psychological factors

Depression and anxiety both rise in prevalence with age and
exert powerful effects on sleep. Depressive symptoms are asso-
ciated with early morning awakening and nonrestorative sleep,
while anxiety often prolongs sleep latency through rumination
and hyperarousal [8]. Feelings of loneliness and bereavement
amplify these effects: perceived social isolation correlates with
increased sleep fragmentation and poorer subjective sleep
quality in elderly populations [32]. Addressing mood disorders
and social support therefore plays a dual role in improving men-
tal health and sleep.

Social and environmental aspects

Changes in daily routines and living situations can disrupt
sleep—wake rhythms. Retirement often reduces daytime struc-
ture and exposure to daytime light, weakening circadian en-
trainment [5]. Lack of opportunities for daytime activities, es-
pecially in some nursing home settings, may encourage daytime
napping and further erode nocturnal sleep pressure [33]. En-
vironmental factors such as noise and uncomfortable bedding
may worsen sleep quality and merit targeted interventions to
restore healthy sleep habits.

Diagnostic approches

Accurate diagnosis of sleep disturbances in elderly individu-
als relies on a combination of clinical assessment tools and ob-
jective measurements. A structured approach helps distinguish
between normal age-related changes and pathological condi-
tions, guiding appropriate intervention [34].

Clinical interview and sleep history

A thorough clinical interview remains the cornerstone of
sleep evaluation. Key elements include bedtime and wake
time patterns, sleep latency, number and duration of noctur-
nal awakenings, daytime sleepiness, and napping behavior [35].
Inquiry into lifestyle factors, caffeine and alcohol use, medical
comorbidities, and medication timing helps identify reversible
contributors. Collateral history from bed partners can elucidate
nocturnal behaviors such as apneas or limb movements that
the patient may not recall.

Sleep questionnaires and diaries

Validated instruments quantify subjective sleep quality and
daytime functioning. The Pittsburgh Sleep Quality Index assess-
es multiple domains of sleep over the prior month, yielding a
global score that distinguishes good from poor sleepers [36].
The Epworth Sleepiness Scale measures propensity to doze in
routine situations and guides evaluation of excessive daytime
sleepiness [37]. A two-week sleep diary provides daily data on
sleep—wake timing, enabling visualization of circadian patterns
and response to interventions [38].
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Polysomnography

Overnight in-laboratory polysomnography is the gold stan-
dard for diagnosing many sleep disorders. It records electro-
encephalogram, electrooculogram, electromyogram, airflow,
respiratory effort, oxygen saturation, and limb movements [39].
Polysomnography quantifies sleep architecture changes, identi-
fies apneas and hypopneas for sleep disordered breathing, and
detects periodic limb movements. In elderly patients, home
portable monitoring may be used for screening obstructive
sleep apnea, but full polysomnography is recommended when
central apneas, REM behavior disorder, or complex comorbidi-
ties are suspected [40].

Actigraphy

Wrist actigraphy provides a noninvasive method to estimate
sleep—wake patterns over multiple days or weeks. It measures
movement to infer sleep efficiency, sleep duration, and circa-
dian phase [41]. Actigraphy is especially useful for identifying
circadian rhythm disorders, quantifying napping behavior, and
monitoring response to interventions such as light therapy.
While less precise than polysomnography for sleep staging, it
offers ecological validity in the patient’s home environment
[42].

Management of insomnia

Management of insomnia in elderly patients centers on iden-
tifying and addressing underlying medical, psychiatric, or envi-
ronmental contributors through careful assessment (Figure 3).
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Non-pharmacologic interventions
Sleep hygiene education

Sleep hygiene education involves promoting behavioral
and environmental strategies to improve sleep quality in old-
er adults. Common recommendations include maintaining a
consistent sleep schedule, optimizing the sleep environment,
avoiding caffeine or vigorous exercise in the evening, and re-
ducing exposure to screens before bedtime. Intervention stud-
ies using tools such as the Pittsburgh Sleep Quality Index (PSQl)
have shown that sleep hygiene education can significantly im-
prove self-reported sleep quality among older adults. As a cost-
effective and low-risk intervention, sleep hygiene education is
recommended as a first-line strategy for sleep management in
the elderly [43].

Cognitive behavioral therapy for insomnia

Cognitive behavioral Therapy for Insomnia (CBT-1) is consid-
ered the gold-standard non-pharmacologic treatment for in-
somnia in adults, including the elderly. It targets maladaptive
thoughts, behaviors, and emotions that impede sleep. Studies
demonstrate that CBT-I significantly improves sleep onset, wake
after sleep onset, total sleep time, and sleep quality in older
adults—even in those with comorbidities such as chronic pain.
Importantly, CBT-I's benefits are durable, with evidence support-
ing its long-term effectiveness and minimal side effects [44,45].

Bright light therapy

Bright Light Therapy (BLT) consists of controlled exposure to
high-intensity light to regulate circadian rhythms and improve
sleep architecture in aging populations. Clinical trials in insti-
tutionalized older adults demonstrate that BLT can enhance
circadian rhythm regularity, increase sleep efficiency, reduce
nocturnal awakenings, and even improve cognitive function.
BLT is generally well-tolerated and may be particularly useful
in patients with circadian rhythm disorders or diminished expo-
sure to natural daylight [46,47].

Exercise and mindfulness

Physical activity, especially moderate-intensity aerobic exer-
cise, and mindfulness-based practices (e.g., meditation, gentle
yoga) have been shown to benefit sleep quality in older adults.
Exercise should be scheduled earlier in the day to prevent over-
stimulation near bedtime. Mindfulness and meditation help
manage stress and intrusive thoughts, which are common bar-
riers to sleep in aging, and are accessible interventions safe for
a wide range of functional abilities [48,49].

Pharmacologic treatments

Pharmacologic treatments for insomnia in older adults (Ta-
ble 1) must be selected with caution due to increased sensitivity
to medications, altered pharmacokinetics, and heightened risk
of adverse effects such as falls, delirium, and cognitive impair-
ment. While non-pharmacologic interventions remain first-line,
several medication classes may be considered for short-term or
adjunctive use when behavioral therapy is insufficient [50,51].

Melatonin and melatonin receptor agonists like ramelteon
are among the safest options for elderly patients. These agents
help improve sleep onset and are particularly useful for circa-
dian rhythm disorders or insomnia associated with age-related
declines in endogenous melatonin. Melatonin is generally well-
tolerated, with few side effects such as headache, dizziness,
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or vivid dreams. Ramelteon, a prescription alternative, offers
longer-lasting effects and similarly low risk for dependence or
next-day sedation. However, caution is advised in patients with
autoimmunity or hepatic impairment.

Low-dose doxepin (3-6 mg) is another well-supported op-
tion, especially effective for sleep maintenance insomnia. At
such low doses, it has minimal anticholinergic effects, though
patients may experience dry mouth or mild drowsiness. Dox-
epin should be avoided in individuals with glaucoma, urinary
retention, or significant cardiovascular disorders.

Dual Orexin Receptor antagonists (DORAs) such as suvorex-
ant and lemborexant are newer agents demonstrated to im-
prove both sleep onset and maintenance without causing sig-
nificant cognitive or respiratory depression. These medications
are generally well-tolerated in older adults but may be associ-
ated with unusual side effects such as sleep paralysis, abnormal
dreams, or complex sleep-related behaviors. DORAs should be
avoided in individuals with narcolepsy and used cautiously in
those taking CYP3A inhibitors or with untreated sleep apnea or
COPD.

Non-benzodiazepine GABA agonists, often called “Z-drugs”
(e.g., zolpidem, eszopiclone), are effective short-term treat-
ments for sleep initiation or maintenance but require caution
in the elderly due to their association with next-day sedation,
confusion, dizziness, risk of falls, and complex sleep behaviors.
These agents are metabolized more slowly in older adults and
may accumulate, increasing the risk for cognitive impairment
and delirium. They should be used only when safer alternatives
are ineffective and for the shortest duration possible.

Sedating antidepressants, such as trazodone and mirtazap-
ine, are sometimes used off-label to treat insomnia, particularly
when comorbid depression or anxiety is present. Although they
may facilitate sleep, their anticholinergic and hypotensive ef-
fects increase fall risk. Trazodone is associated with dizziness
and orthostatic hypotension, while mirtazapine can cause sig-
nificant weight gain, daytime sedation, or confusion.

Benzodiazepines such as temazepam are no longer recom-
mended for routine use in elderly patients with insomnia. De-
spite their short-term efficacy, these medications significantly
increase risk of falls, confusion, respiratory depression, and de-
pendence. They are particularly hazardous in individuals with

Table 1: Different medications to treat insomnia in elderly.

a history of substance use disorder, cognitive impairment, or
respiratory disease.

The first-generation antihistamines (e.g., diphenhydramine)
should be avoided in the elderly due to strong anticholiner-
gic effects which may precipitate delirium, urinary retention,
blurred vision, or constipation. These medications, often found
in over-the-counter sleep aids, are widely discouraged by geri-
atric guidelines such as the Beers Criteria [52].

In all cases, pharmacologic therapy in older adults should
be used at the lowest effective dose, for the shortest duration,
with periodic reassessment and an accompanying non-pharma-
cologic strategy. Continual monitoring for side effects and func-
tional outcomes is essential to ensure safety and efficacy.

Role of polypharmacy in sleep disturbance in elderly

Medications and polypharmacy frequently contribute to
sleep disturbances in elderly individuals, manifesting as both in-
somnia and hypersomnia. Older adults often take multiple med-
ications for chronic conditions, increasing the risk of adverse
effects that impair sleep quality. Common offenders include
diuretics causing nocturia with frequent nighttime awakenings;
beta-blockers and corticosteroids inducing insomnia and vivid
dreams; and certain antidepressants (e.g., SSRIs) that may pro-
voke insomnia or fragmented sleep. Conversely, sedative medi-
cations intended to aid sleep can result in daytime drowsiness
and poor sleep architecture, potentially worsening hypersom-
nia symptoms. Drug interactions and anticholinergic burden can
also lead to cognitive impairment, confusion, and delirium, fur-
ther disrupting normal sleep-wake patterns [53,54].

Management involves regular medication review with an
emphasis on deprescribing when possible, especially of po-
tentially inappropriate medications that adversely affect sleep.
Clinicians should seek to minimize polypharmacy by prioritizing
essential drugs, considering drug side effect profiles, and adjust-
ing dosing schedules to reduce nighttime sleep disruption. Be-
havioral strategies and non-pharmacologic treatments should
be maximized to avoid introducing additional sedative medi-
cations. Collaboration with pharmacists and use of tools such
as the Beers Criteria can guide safer prescribing [52]. Ongoing
monitoring for sleep quality changes after medication adjust-
ments is critical, as is educating patients and caregivers about
the impact of medications on sleep and daytime functioning.

Drug Class Safety/efficacy

Main side effects Cautions/contraindications

Melatonin/Ramelteon Good efficacy, high safety

Vivid dreams, headache,

o Autoimmune disease, hepatic impairment
dizziness

Doxepin (low-dose) Modest efficacy, good safety

Dry mouth, sedation

Glaucoma, urinary retention, cardiac
arrhythmia

DORAs (Suvorexant,

Good efficacy, generally safe
Lemborexant)

Somnolence, parasomnias, abnormal dreams

Narcolepsy, CYP3A inhibitors, severe sleep
apnea

Z-drugs (Zolpidem,

X Effective, but higher risks in elderly
Eszopiclone)

Falls, confusion, next-day impairment

Dementia, respiratory disease, high fall risk

Useful with depression/anxiety, but
side effects

Sedating antidepressants
(Trazodone)

Hypotension, dizziness,

. Cardiovascular disease, increased fall risk
confusion

Benzodiazepines Effective, but not recommended

Delirium, falls, dependence

Cognitive impairment, COPD, substance use,
falls

Antihistamines Not recommended

Confusion, delirium,
anticholinergic effects

All elderly (avoid use entirely)
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Management of sleep disordered breathing
Obstructive sleep apnea

The management of OSA in the elderly follows similar prin-
ciples as in younger adults, but must be individualized due to
age-related comorbidities, changes in sleep architecture, and
challenges with treatment adherence.

Continuous Positive Airway Pressure (CPAP) remains the
gold standard treatment for moderate to severe OSA in elderly
patients and is associated with improvements in sleep quality,
daytime alertness, mood, cognition, and prevention of cardio-
vascular and cerebrovascular events—particularly in those with
severe disease [55]. However, compliance may decline with age,
especially in individuals over 80 years or with cognitive impair-
ment; strategies such as therapeutic education, mask adapta-
tion, and telemonitoring are crucial to optimize adherence [9].

Hypoglossal Nerve Stimulation (HNS) is an implantable de-
vice therapy for OSA that has become an important alternative
for elderly patients who are intolerant of CPAP or other conven-
tional therapies. HNS works by delivering electrical stimulation
to the hypoglossal nerve, which activates upper airway muscles
to maintain airway patency during sleep, thus reducing apneic
events. In elderly patients, HNS is shown to be safe and effec-
tive, with high adherence rates and significant improvements
in sleep quality and daytime functioning, especially when CPAP
use is limited by factors such as reduced dexterity, dental issues,
or intolerance of mask-based therapy [56]. However, challenges
may include managing comorbidities, polypharmacy, and cogni-
tive impairment that can affect device use and follow-up, mak-
ing patient selection and support critical for optimal outcomes
[9].

Other Interventions where CPAP is not tolerated or in mild-
er disease include custom-fit oral appliances (mandibular ad-
vancement devices), positional therapy to reduce supine sleep,
and adjunctive measures such as weight loss, smoking cessa-
tion, and reduction of sedating medications [9,55]. Surgical in-
terventions are rarely used in the elderly but may be considered
in select cases.

Tirzepatide (Zepbound®), a dual GLP-1/GIP receptor ago-
nist originally developed for type 2 diabetes and obesity, has
emerged as a promising option for weight reduction, a key
modifiable risk factor in OSA. In elderly patients with obesity-
related OSA who are unable or unwilling to use primary treat-
ments like CPAP, tirzepatide may assist by promoting significant
weight loss, which has been shown to reduce the severity of
OSA events and improve associated comorbidities [9]. Howev-
er, practitioners must exercise caution as elderly individuals are
more vulnerable to gastrointestinal side effects (such as nau-
sea, vomiting, and diarrhea), volume depletion, hypoglycemia
(especially when combined with other antidiabetic agents), sar-
copenia, and potentially increased risk of gallbladder or renal
problems. Furthermore, while weight loss may improve OSA
severity, tirzepatide is not a direct therapy for upper airway col-
lapsibility and should not replace established OSA treatments
like CPAP or oral appliances. Overall, tirzepatide may be con-
sidered as an adjunct for meticulously selected elderly patients
with obesity-related OSA but requires careful monitoring for
tolerability and potential adverse events, and regular reassess-
ment of OSA management needs.

Central sleep apnea

Central Sleep Apnea (CSA) in elderly patients is frequently
associated with medical conditions such as heart failure, stroke,
renal insufficiency, or the use of opioids. The management of
CSA begins with identifying and treating any underlying causes,
as optimization of these conditions can often lead to significant
improvement or even resolution of the apnea events. For ex-
ample, effective treatment of congestive heart failure or dis-
continuation of offending medications may substantially reduce
central apneas [19].

Positive Airway Pressure (PAP) therapies are central to
symptomatic management. Continuous Positive Airway Pres-
sure (CPAP) is commonly employed first, as it helps maintain
airway patency and improves ventilation. However, CPAP’s ef-
fectiveness may be limited in pure CSA or cases complicated by
Cheyne-Stokes respiration, resulting in incomplete resolution of
apnea events. Adaptive Servo-Ventilation (ASV), which provides
dynamic ventilatory support by adjusting inspiratory pressure
on a breath-by-breath basis, has demonstrated notable efficacy
in many patients with CSA, especially those with idiopathic CSA
or CSA associated with heart failure without reduced ejection
fraction. Despite these benefits, ASV is contraindicated in pa-
tients with reduced left ventricular ejection fraction (less than
45%) due to evidence linking its use in this population with in-
creased mortality [57].

Bilevel Positive Airway Pressure (BPAP), especially with a
Spontaneous/Timed (ST) mode, is an important treatment
modality for Central Sleep Apnea (CSA), particularly in elderly
patients who may exhibit hypoventilation in addition to central
apneas. Unlike CPAP, BPAP delivers two pressure levels: a higher
Inspiratory Positive Airway Pressure (IPAP) and a lower Expira-
tory Positive Airway Pressure (EPAP), providing pressure sup-
port that assists ventilation. The ST mode incorporates a backup
respiratory rate that delivers mandatory breaths if the patient’s
spontaneous respiratory effort falls below a set threshold, thus
preventing prolonged apnea or hypopnea episodes due to di-
minished central respiratory drive.

BPAP-ST is particularly useful in patients with CSA combined
with hypoventilation syndromes, such as those with heart fail-
ure, neuromuscular disorders, or opioid-induced respiratory
depression, where augmenting ventilation through pressure
support and timed breaths can stabilize breathing patterns dur-
ing sleep [58,59]. During BPAP titration in a sleep laboratory,
settings including IPAP, EPAP, backup rate, and inspiratory time
are adjusted to maintain upper airway patency, optimize venti-
lation, and minimize central apneas. However, caution is war-
ranted as BPAP without careful titration may sometimes worsen
central apneas or induce periodic breathing patterns due to
overcompensation, particularly if pressure settings are too ag-
gressive or patient-ventilator synchrony is poor [60], Patient-de-
vice asynchrony and air leaks can contribute to discomfort and
residual sleep disruption, emphasizing the need for polysom-
nography-guided titration and follow-up monitoring to ensure
efficacy and tolerability.

A relatively novel therapeutic option for CSA is implantable
phrenic nerve stimulation. This approach delivers electrical
stimulation to the phrenic nerve, activating the diaphragm and
thus restoring respiratory effort during apneic episodes. Clinical
studies have demonstrated improvements in apnea-hypopnea
indices and patient-reported sleep quality with this technique
[61,62]. The therapy demands specialized centers for implanta-

WWW.annggr.org

07



tion and follow-up, and thus, it is not available in many hospitals
or sleep disorder clinics. But it can be used as an alternative
form of treatment for CSA when appropriate.

Management of REM behavior disorder

Rapid Eye Movement Sleep Behavior Disorder (RBD) is most
commonly seen in elderly populations. Management in this
population requires an emphasis on both symptom control and
safety, and should also include screening for associated neuro-
degenerative conditions, given the strong association between
RBD and synucleinopathies such as Parkinson’s disease, Lewy
body dementia, and multiple system atrophy [63].

The mainstay of RBD treatment is environmental modifica-
tion to prevent injury. Elderly patients and their bed partners
should be advised to remove hazardous objects from the sleep
environment, pad corners, place the mattress on the floor if
needed, and consider protective barriers or bed rails. For pa-
tients with severe, uncontrolled RBD, sleeping separately from
their partner is advised, or at the very least, placing a pillow as
a barrier between them. Such measures are essential as violent
dream-enactment can result in substantial harm, especially in
older adults with comorbidities and impaired mobility [64].

Pharmacotherapy is indicated for persistent or severe cases.
Clonazepam, at doses ranging from 0.25—-1mg at bedtime, has
traditionally been first-line therapy and is effective in reducing
RBD events in approximately 80-90% of patients [18]. However,
caution is crucial in the elderly due to the risk of sedation, cog-
nitive impairment, gait instability, and falls, particularly in those
with dementia or other frailties. Melatonin (3—-15 mg at bed-
time) may also be used as an initial agent in this age group due
to its favorable safety profile and few adverse effects. It is es-
pecially useful for those intolerant to clonazepam, and may im-
prove both RBD symptoms and sleep quality; in some patients,
a slow titration of the dose (starting at 3 mg and increasing by
3-mg increments to 15 mg) may be necessary to balance effi-
cacy and tolerability [64].

If monotherapy is insufficient, some cases may benefit from
a combination of melatonin and reduced-dose clonazepam, or,
less commonly, other agents such as pramipexole or rivastig-
mine, though evidence for these alternatives is limited. Impor-
tantly, clinicians should regularly reassess for neurodegenera-
tive symptomes, as a large proportion of patients with idiopathic
RBD eventually develop Parkinsonism or dementia.

Management of RLS and PLMD

Restless Legs Syndrome (RLS) and Periodic Limb Movement
Disorder (PLMD) are common sleep-related movement disor-
ders in elderly populations, frequently leading to significant
sleep disruption, distress, and impaired daytime functioning.
Management in older adults requires a comprehensive and in-
dividualized approach that takes into account age-related physi-
ological changes, comorbid conditions, polypharmacy, and po-
tential treatment side effects.

The initial approach to managing RLS should focus on iden-
tifying and modifying contributing factors, such as alcohol and
caffeine intake, as well as medications with antihistaminergic,
serotonergic, or antidopaminergic effects. Additionally, untreat-
ed obstructive sleep apnea should be addressed. Since iron de-
ficiency can cause RLS, all patients with clinically significant RLS
should have serum iron studies including ferritin and transferrin
saturation. Iron supplementation, either oral or intravenous, is

recommended if the ferritin is <75 ng/mL or transferrin satura-
tion is <20%, with intravenous preparations preferred in certain
cases for better efficacy and tolerability [65].

If iron deficiency and other contributing factors have been
addressed or ruled out, pharmacological treatment may need
to be initiated if symptoms are still not resolved. The Ameri-
can Academy of Sleep Medicine (AASM) 2025 clinical practice
guideline recommends gabapentin, gabapentin enacarbil and
pregabalin as first-line agents due to their efficacy in reducing
sensory symptoms and improving sleep with a lower risk of aug-
mentation. These gabapentinoids should be initiated at lower
doses in older adults (e.g., gabapentin at 100 mg daily and pre-
gabalin at 50 mg daily) with slow titration to balance efficacy
and tolerability. Dopaminergic agents, such as pramipexole, are
no longer favored due to a higher risk of augmentation and ex-
acerbation of symptoms, especially with long-term use, and are
recommended against as first-line therapy in older populations
[65].

Opioids are considered as second- or third-line treatments,
particularly in refractory cases or when other agents are contra-
indicated or not tolerated. Their use mandates caution in elder-
ly patients due to risks of sedation, cognitive impairment, falls,
and dependency. Additionally, the guideline suggests against
the routine use of benzodiazepines, clonazepam, and other
sedative-hypnotics due to limited evidence and risk profile in
this demographic.

PLMD, which often coexists with or is secondary to RLS, may
also benefit from treatment targeting the underlying RLS. Iso-
lated PLMD without significant RLS symptoms generally does
not require pharmacologic treatment unless it causes marked
sleep fragmentation or daytime impairment [65].

In all treatment decisions, the elderly patient’s comorbidi-
ties, renal function, cognitive status, and potential drug interac-
tions must be carefully considered to minimize side effects and
optimize outcomes. Regular monitoring and dose adjustments
are essential. For those with renal impairment, dose modifica-
tion of gabapentinoids and other treatments is important due
to altered drug clearance in older adults.

Management of circadian rhythm sleep disorder
Advanced Sleep Phase Disorder (ASPD)

The primary treatment goal is to delay the circadian phase to
achieve a more conventional sleep-wake schedule and enhance
quality of life.

1. Bright light therapy (BLT)

Bright light therapy is the cornerstone intervention for ASPD
in the elderly. Scheduled exposure to bright artificial light (typi-
cally 3,000-10,000 lux), administered in the early evening, can
delay the endogenous circadian rhythm and shift both bed-
time and wake time later [46]. Light therapy sessions usually
last 30—60minutes and must continue daily for several weeks
to achieve clinically meaningful results. For optimal impact, the
light source should be at or positioned slightly above eye level
(about 30-90 cm away), and exposure should be indirect, with
patients keeping their eyes open without looking directly at the
light. Exposure to morning light could reinforce the early circa-
dian phase and reduce the effectiveness of evening BLT. Thus,
the patients should avoid bright morning light by remaining in
dim environments upon awakening or using blackout curtains.
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2. Chronobiotic medications

Exogenous melatonin is generally used to advance sleep, but
some data suggest that very low doses (0.5-1mg) taken in the
early morning could contribute to a phase delay when com-
bined with evening BLT, though evidence is inconclusive and
this approach is not established as a first-line treatment [46,66]
The role of melatonin receptor agonists such as ramelteon in
ASPD remains limited and is best reserved for cases where non-
pharmacologic interventions are insufficient.

3. Behavioral and environmental interventions

e Behavioral strategies may be used as a complement to light
therapy in treating ASPD.

e Older adults should maintain consistent (but progressively
later) sleep and wake times to facilitate phase shifting.

¢ Increasing stimulating activities (social or light physical exer-
cise) in the early evening can reinforce later bedtimes.

e Minimizing or eliminating daytime napping helps consoli-
date sleep.

e Environmental controls, such as using bright lighting in the
early evening and dim lighting in the morning, reinforce cir-
cadian realignment [46].

4. Monitoring and special considerations

Close follow-up is important to monitor effectiveness, main-
tain adherence, and address any safety concerns, given the ele-
vated risk of falls and confusion in elderly individuals. Polyphar-
macy and sedating medications should be avoided to minimize
risk of cognitive and functional impairment.

5. Adjunct therapies

CBT-I (Cognitive Behavioral Therapy for Insomnia) is a valu-
able adjunct for persistent insomnia symptoms, particularly for
difficulties with sleep maintenance, and can be used in combi-
nation with BLT and behavioral adjustments.

Irregular sleep-wake rhythm disorder

Management of irregular sleep wake rhythm disorder (IS-
WRD) in elderly focuses on consolidating nighttime sleep and
promoting daytime alertness through non-pharmacological in-
terventions. The most important strategies involve structured
exposure to bright light during the day, especially in the morn-
ing and early afternoon, which helps to synchronize the circa-
dian system and decrease daytime napping [26]. Incorporating
morning outdoor time with light exercise, such as walking, is
an ideal addition to daily home or institutional schedules. To
ensure sufficient light reaches the eyes, it’s best to avoid wear-
ing sunglasses. Enhancing physical and social activity during
daytime hours and maintaining a consistent daily schedule for
sleep, meals, and activities are also essential for strengthening
circadian time cues [67]. A favorable sleep environment, mini-
mizing light and noise at night, further supports nocturnal sleep
consolidation. Pharmacological therapies, such as melatonin
or hypnotics, generally provide limited benefits and may carry
risks in the elderly; thus, treatment is best centered on multi-
component behavioral approaches tailored to individual needs.

Conclusions

Sleep disorders are common among elderly individuals,
driven by age-related changes, comorbidities, and environmen-

tal factors. Effective management requires a personalized ap-
proach that balances safety with symptom control. Sleep onset
and sleep maintenance insomnia are the most common sleep
disorders in this population. Insomnia treatment prioritizes cog-
nitive behavioral therapy as first-line, supplemented cautiously
by pharmacologic options. For sleep apnea, therapies including
CPAP, bilevel PAP, and emerging neural stimulation devices offer
benefit but demand careful patient selection and monitoring.
Beyond OSA and insomnia, sleep disorders in the elderly are
driven by age-related changes, comorbidities, and environmen-
tal factors, necessitating a personalized approach that balances
safety with symptom control. Overall, interdisciplinary care,
ongoing assessment, and caregiver support are essential to im-
prove sleep quality and quality of life in older adults. Continued
research is needed to refine strategies for this growing popula-
tion.
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