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Abstract
Purpose of Review Poor sleep and delirium are common in older patients but recognition and management are challenging,
particularly in the intensive care unit (ICU) setting. The purpose of this review is to highlight current research on these conditions,
their inter-relationship, modes of measurement, and current approaches to management.
Recent Findings Sleep deprivation and delirium are closely linked, with shared clinical characteristics, risk factors, and neuro-
chemical abnormalities. Acetylcholine and dopamine are important neurochemicals in the regulation of sleep and wakefulness
and their dysregulation has been implicated in development of delirium. In the hospital setting, poor sleep and delirium are
associated with adverse outcomes; non-pharmacological interventions are recommended, but tend to be resource intensive and
hindered by a lack of reliable sleep measurement tools. Delirium is easier to identify, with validated tools available in both ICU
and non-ICU settings; however, an optimal treatment approach remains unclear. Antipsychotics are used widely to prevent and
treat delirium, although the efficacy data are equivocal. Bundled non-pharmacologic approaches represent a promising frame-
work for prevention and management.
Summary Poor sleep and delirium are common problems in older patients. While these phenomena appear linked, a
causal relationship is not clearly established. At present, there are no established sleep-focused guidelines for
preventing or treating delirium. Novel interventions are needed that address poor sleep and delirium, particularly in
older adults.
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Introduction

Over the past two decades, delirium, in particular in older
adults (≥ 65 years old) hospitalized in intensive care units
(ICUs), has gained substantial attention as a common and
major health problem. This attention has been driven, in part,
by the rise in the older adult population, combined with an
explosion in research highlighting numerous adverse conse-
quences of delirium, including long-term cognitive, physical
and mental health impairments, and early death. This knowl-
edge has motivated efforts to better understand and to prevent
delirium, highlighting poor sleep, and more specifically sleep/
wake disruption, as a common and potentially modifiable risk
factor for delirium. Interest is growing in the delirium-sleep/
wake relationship, in particular their shared characteristics and
mechanisms, bidirectional effects, and impact on outcomes in
older adults. This review aims to provide an in-depth over-
view on this topic, focusing specifically on (1) delirium and
(2) poor sleep in older adults; (3) the sleep-delirium connec-
tion; (4) tools to evaluate delirium and sleep; and (5) preven-
tion and management of poor sleep and delirium. We con-
clude by highlighting areas for future research.

Delirium

Epidemiology and Consequences

Delirium, an acute, severe neuropsychiatric syndrome
characterized by waxing and waning levels of conscious-
ness and periods of inattention and confusion, has gained
attention over the past 20 years as a major health problem.
A sequela of illness, hospitalization, or post-surgical states,
delirium complicates up to 11% of emergency department
visits [1], 33% of hospitalizations [2], and 70% of inten-
sive care unit stays among older adults [3]. While predis-
posing factors such as advanced age, medical comorbidi-
ties, and baseline cognitive impairment can predispose pa-
tients to delirium, many modifiable precipitating factors
also contribute to delirium, including uncontrolled pain,
dehydration, and polypharmacy [4, 5]. In hospitalized pa-
tients, delirium leads to prolonged length of stay, increased
hospital costs [6], long-term cognitive impairments,
prolonged institutionalization [7, 8], and early death [9,
10]. Delirium is also costly, accounting for up to $152
billion in annual US health care expenditures [11]. Due
to its short- and long-term consequences and costs, deliri-
um has been identified as a research priority by the
American Geriatrics Society (AGS) and National Institute
on Aging [12], and a quality-of-care predictor of survival
in the Assessing Care of Vulnerable Elders Study
(ACOVE) [13].

Mechanism and Presentation

While delirium is a multifactorial phenomenon, with sev-
eral proposed pathophysiological mechanisms, mechanis-
tic research has been slow in part due a lack of well-
established animal models and an absence of easily obtain-
able biomarkers [14]. Among the neurological pathways
hypothesized to precipitate delirium, one involves the pre-
frontal cortex, anterior cingulate, and basal ganglia, and
another involves the parietal lobes, superior colliculus,
and thalamic pulvinar nucleus [15]. More recently, a func-
tional network comprised of several interconnected brain
structures has been implicated in delir ium [16].
Disturbances in these pathways lead to decreased cholin-
ergic activity and dopaminergic excess, contributing to de-
lirium [17]. The depressed cholinergic activity pathway is
supported by the observation that anticholinergic medica-
tions precipitate delirium [18, 19], and dopaminergic ex-
cess based on the possible therapeutic effect on delirium of
haloperidol, a potent dopamine antagonist [20]. Recently,
the dopaminergic pathway has been a common target for
pharmaceutical trials for delirium treatment and prevention
[21]. Besides acetylcholine and dopamine, neurotransmit-
ters serotonin, gamma-aminobutyric-acid (GABA), gluta-
mate, histamine, and norepinephrine are also implicated in
delirium, but their mechanisms are not well established
[20, 22].

A pro-inflammatory pathway may also contribute to delir-
ium [14], particularly in acutely ill patients with higher levels
of inflammatory biomarkers (e.g., cytokines) [23].
Theoretically, this pro-inflammatory state disrupts the blood-
brain barrier, leading to tissue edema, neurotransmitter imbal-
ance, and apoptosis leading to cognitive dysfunction [24].

Oxidative stress, another potential mechanism behind de-
lirium, occurs when chronic hypoperfusion leads to a mis-
match between oxygen delivery and consumption, leading to
a rise in non-oxidative metabolism and accumulation of reac-
tive and potentially toxic oxygen and nitrogen species [14].
Accumulation of these products can damage cerebral tissue,
contributing to cerebral dysfunction and manifesting as delir-
ium [25].

Once delirious, patients can exhibit either hyperactive,
hypoactive, or mixed motoric subtypes [26]. In the ICU,
hypoactive delirium predominates, characterized by reduced
psychomotor activity, lethargy, and augmented GABA and
melatonin activity [27]. In contrast, depressed GABA and
melatonin often occur with hyperactive delirium, character-
ized by increased psychomotor activity, agitation, disruptive
behavior, sleep-wake disruption, and hallucinations [28].
Patients with mixed delirium fluctuate between the hypo-
and hyperactive states. Recent research suggests that the
hypoactive subtype portends a poor prognosis compared to
the hyperactive form [29].
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Delirium in Older Adults

The majority of delirium occurs in older (≥ 65 years old) hos-
pitalized adults, affecting up to 50% [30] and 70% [3] of older
non-ICU and ICU patients, respectively. Delirium also com-
monly affects older patients in non-hospital nursing units and
post-acute care facilities [31]. Advanced age is independently
associated with delirium in the acute care setting [32], as de-
mentia and mild cognitive impairment are often clinically un-
recognized [33]. While the mechanism for increased risk of
delirium in older adults is unclear, age-related neurodegener-
ation and associated alterations in acetylcholine, catechol-
amine, and serotonin may play a role.

As compared to their younger counterparts, older patients
are at risk for worse delirium-associated outcomes [34].
Incident delirium predisposes patients to new and persistent
cognitive deficits and can accelerate the development of de-
mentia for those with pre-existing cognitive impairment [35].
In older adults, hospital-associated delirium increases the risk
of accidental disruption of life-sustaining therapy (e.g., self-
extubation) and longer duration of mechanical ventilation and
ICU and hospital length of stay [9, 36, 37]. Decreased ability
to perform activities of daily living and loss of functional
independence is a common outcome of delirium lasting 5 or
more days [8]. Incident delirium also increases the risk of
mental health impairments including posttraumatic stress
and depression [38]. As a consequence, delirium in older
adults, and its associated cognitive, physical, mental health,
and quality of life impairments, increases the risk of rehospi-
talization and early death [39, 40].

Poor Sleep in Older Adults

The remainder of this review will focus on the relationship of
poor sleep, sleep/wake disruption, and delirium in older
adults. Under normal circumstances, total sleep time declines
until age 60 years, plateauing at 6 to 7 h a night [41]. However,
with age, sleep becomes more fragmented, with a rise in N1
and N2 (“light”) sleep and a corresponding decline in slow
wave sleep (SWS) and rapid eye movement (REM), stages
considered vital for rest and repair [42]. More N1/N2 and less
SWS render older adults more susceptible to arousals and
awakenings from noxious stimuli such as light, sound, and
physical discomforts such as pain or urge to micturate.
Hence, up to 50% of older adults experience poor sleep qual-
ity [43]. Moreover, approximately 5% of older adults have
clinically significant insomnia and 20% have sleep apnea syn-
dromes [44], further contributing to sleep disruption [45].
Finally, older patients with dementia exhibit greater N1 sleep,
altered N2 architecture, and decreased SWS and REM com-
pared to non-demented counterparts [44].

Sleep in Hospitalized Older Adults

For all hospitalized patients, sleep is generally poor quality,
with sleep disorders, pain, anxiety, and acute illness
representing predisposing factors, and hospital- and care-
related disruptions representing precipitating factors [46, 47].
Among modifiable disruptions, hospitalized patients have
identified noise (59%), nursing interruptions (30%), uncom-
fortable beds (18%), bright lights (16%), and unfamiliar sur-
roundings (14%) as common reasons for poor sleep in the
hospital [48, 49].

In older hospitalized adults, sleep quality is particularly
poor, averaging 2.5 fewer hours than home [50]. Sleep quality
is even worse in older patients hospitalized in ICUs, charac-
terized by fragmentation, decreased or absent REM and SWS,
preponderance of N1, and predominance during daytime
hours [44, 51, 52]. In the ICU environment, frequent loud
sounds, patient-care interactions, sleep-altering medications
(i.e., sedative infusions), and mechanical ventilation contrib-
ute to disrupted sleep [53–56].

While the mechanism is not understood, poor sleep quality
during hospitalization has been associated with adverse out-
comes in older adults [57]. For example, poor hospital sleep
quality is believed to hinder participation in self-care and re-
habilitation activities during post-illness recovery [58], in-
creasing older adults’ risk of falls, functional impairment, in-
stitutionalization, and early death.

The Sleep-Delirium Connection

Though causal pathways remain elusive, sleep/wake disrup-
tion and delirium are believed to be tightly associated, with a
bidirectional relationship that is accentuated with aging.
Parallel symptoms have been noted in both sleep-deprived
and delirious states, including fluctuating periods of inatten-
tion, mental status, and cognitive dysfunction [59, 60].
Attention and memory impairment, two key features of delir-
ium, are also common after partial and total sleep deprivation
[61, 62]. Additionally, poor sleep and delirium share many
common risk factors, such as uncontrolled pain, stress,
prolonged immobility, and acute illness [63]. Among medica-
tions, benzodiazepines are independently associated with de-
lirium and disrupt sleep architecture by suppressing SWS and
REM [64], with a dose-dependent effect [65]. Anticholinergic
medications are also associated with delirium and REM sup-
pression [66].

Despite overlapping factors, strong evidence regarding the
association between poor sleep and delirium is lacking, par-
ticularly in hospitalized patients. Conflicting findings have
been found in critically ill patients; however, studies have
been limited substantially by unmeasured confounders and
challenges in accurate, large-scale measurement (see Sleep
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and Delirium Measurement below) [67]. Perhaps the most
compelling ICU study in 27 mechanically ventilated patients
demonstrated a significant adjusted association between
shorter versus longer REM duration, as measured using
polysomnography, and incident delirium [55].

Several studies have evaluated the relationship between the
pre-existing sleep disorders syndromes and postoperative de-
lirium (POD). For example, two studies evaluating patients
undergoing elective knee [68] and/or hip replacement surgery
[69] showed that those with obstructive sleep apnea (OSA),
versus those without, were more likely to develop delirium.
Similarly, following cardiac surgery, sleep-disordered breath-
ing has been associated with a 6-fold increase in delirium risk
[70]. These data were synthesized in a recent systematic re-
view and meta-analysis involving 12 studies, which suggested
a pooled odds ratio of POD of 4.75 for patients with OSA, and
5.60 for unspecified sleep disorders [71]. While prior studies
on POD were limited by lack of sleep measurement, a recent
pilot study involving EEG recordings suggested an associa-
tion of lower sleep time and higher sleep latency on postoper-
ative day 1 and higher prevalence and severity of POD [72].
The underlying POD-sleep mechanism remains unclear and
may involve factors such as hypoxia and stress. Some have
speculated that that severe OSA may be associated with re-
duced cholinergic activity, a known delirium risk factor [19].

Although little mechanistic data exist on poor sleep precip-
itating delirium, several plausible pathways have been pro-
posed. Sleep deprivation involves various specific areas of
the brain, many of which are involved in the pathogenesis of
delirium. In healthy volunteers undergoing 24-h sleep depri-
vation and PET imaging, decreased cerebral metabolism was
noted in the prefrontal cortex, thalamus, and posterior parietal
cortex, key brain areas involved in delirium [73]. Another
study involving EEG demonstrated involvement of the frontal
and parietal cortical areas in sleep-deprived subjects [74].
Similarly, from a neurohormonal standpoint, imbalances seen
in delirium have been observed during sleep deprivation, in-
cluding those involving acetylcholine and dopamine [75].
Dopaminergic activity rises after periods of sleep deprivation
and is similarly upregulated in delirium [17].

Aside from acetylcholine and dopamine, melatonin and its
precursors and breakdown products have received consider-
able attention in the context of the sleep-delirium relationship.
Under normal circumstances, the amino acid tryptophan un-
dergoes conversion to melatonin, and melatonin is subse-
quently released by the pineal gland in a circadian pattern.
Melatonin release is strongly influenced by sleep-wake
rhythms and zeitgebers such as ambient light, feeding sched-
ules and social interactions, and tightly intertwines with other
vital circadian processes, including rest-activity rhythms and
transcription of genes necessary for cell repair, regeneration,
and death. In the hospital setting, circadian misalignment is
common and is considered a predisposing factor for delirium.

This theory is supported by several studies, including those
linking lower tryptophan levels with incident delirium follow-
ing cardiac surgery [76], and others demonstrating higher de-
lirium incidence in patients with abolished circadian melato-
nin secretion [77, 78]. Studies evaluating urinary 6-
sulphatoxymelatonin (6-SMT), a melatonin breakdown prod-
uct, demonstrated lower 6-SMT levels in patients with hyper-
active delirium and higher levels in hypoactive delirium, sug-
gesting a relationship of melatonin and circadian misalign-
ment with motoric subtypes of delirium [28].

Tools to Evaluate Sleep and Delirium

Feasible, large-scale modes of evaluation are vital for efforts
aimed at better detecting, preventing, and treating poor sleep
and delirium, and for future research focusing on the sleep-
delirium relationship and associated outcomes. However, as
delirium predominantly occurs in the inpatient setting, in par-
ticular the ICU, measurement of both delirium and sleep is
extremely complicated, hindered by logistical and confound-
ing factors inherent to the busy hospital environment. The
primary modes of measurement are summarized below and
in Tables 1 and 2.

Polysomnography

The gold standard for measuring sleep in non-critically ill
populations is polysomnography (PSG), which involves elec-
troencephalography, electrooculography, electromyography,
respiratory, oxygen saturation, and electrocardiography.
Despite its utility, PSG is costly, cumbersome, resource inten-
sive, and prone to electrode dislodgement, particularly in hos-
pitalized or critically ill patients [79]. Additionally, in critical-
ly ill patients, the presence of severe sleep fragmentation [80],
daytime sleep [53, 81], and atypical EEG patterns [82] makes
PSG vulnerable to misinterpretation using traditional scoring
criteria. For example, sleep spindles, which characterize N2
sleep, commonly occur with administration of benzodiaze-
pines, while delta wave activity (as seen in SWS (N3)) can
be seen in the setting of encephalopathy (i.e., secondary to
toxic-metabolic disturbances or hepatic dysfunction). Hence,
traditional sleep staging should be applied cautiously in ICU
patients. An ICU-specific PSG scoring algorithm has been
proposed but has yet to gain widespread use [82, 83].

Electroencephalography and Odds Ratio Product

Electroencephalography (EEG) utilizes scalp electrodes to
measure brain activity, without EMG, EOG, and other moni-
tors, and is therefore less cumbersome than PSG [84]. In non-
critically ill patients, EEG and PSG are highly sensitive and
specific for delineating wake versus sleep, with EEG lacking
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specificity for differentiating sleep stages [85]. In critically ill
patients, EEG interpretation is especially challenging, due to
marked sleep-wave fragmentation, artifact, and alteration of
normal signals by common ICU issues such as sedation and
illness itself.

EEG recordings have also been used to calculate an odds
ratio product (ORP), a continuous estimate of sleep depth
validated in ambulatory and ICU patients [86, 87]. The ORP
ranges from 0 (deeply asleep) to 2.5 (fully awake), with ORP
< 1.0 predicting sleep and > 2.0 predicting wakefulness [87].
ORP can help differentiate sleep and wake, and was used in a
recent study to demonstrate that increased wakefulness and
right-left hemisphere ORP concordance can predict
extubation success in mechanically ventilated patients [87].
However, ORP-based sleep stage determination in hospital-
ized patients is limited by substantial interrater variability,
similar to EEG.

In patients with delirium, EEG tends to demonstrate back-
ground slowing and increased spectral variability with period-
ic discharges such as triphasic waves and polymorphic delta
activity [88]. Similar patterns can also be seen in non-
convulsive status epilepticus (NCSE), a mimicker of delirium
[88].

Actigraphy

Actigraphy involves an accelerometer, usually housed in a
wristwatch-type interface, to measure activity levels.
Computer algorithms are then applied to activity data to de-
termine sleep and wake. In community-dwelling adults,
actigraphy has been validated to measure sleep [89], but has
been shown to overestimate sleep in mostly inactive critically
ill patients [90, 91]. However, given its minimal invasiveness,
long battery life, and low cost, actigraphy has potential for
large-scale, long-term sleep estimation in hospitalized patients
[92, 93]. However, similar to PSG, hospital- and ICU-specific

interpretation algorithms are needed before actigraphy can be
used widely in the inpatient setting.

Questionnaires

Unlike objective modes of sleep evaluation, questionnaires,
though subjective, are feasible to perform on a large scale.
Specifically, the Richards-Campbell Sleep Questionnaire
(RCSQ), a 5-item instrument evaluating sleep depth, latency,
efficiency, quality, and number of awakenings, has been val-
idated against PSG in critically ill patients [94]. While the
RCSQ has been used in several ICU-based studies to evaluate
sleep, and the impact of interventions to improve sleep [95,
96], it must be completed by an alert patient, thus limiting its
utility in the context of delirium. Bedside staff (i.e., nurses)
can complete the RCSQ on their patients’ behalf, but have
been shown to overestimate patient sleep quality [97]; hence,
proxy completion should be performed with caution. Other
subjective methods of assessing sleep are available and in-
clude the Verran/Snyder-Halpern Sleep Scale [98], Leeds
Sleep Evaluation Questionnaire (LSEQ) [99], Sleep in the
Intensive Care Unit Questionnaire (SICUQ) [54], and Saint
Mary’s Hospital Sleep Questionnaires (SMHSQ) [100]
(Table 1).

Delirium Assessment Methods

In the inpatient setting, delirium frequently goes unrecog-
nized. Validated delirium assessment tools are essential for
prompt identification and management of delirium. The
Society for Critical Care Medicine (SCCM) Pain, Agitation,
Delirium, Immobility and Sleep Disruption (PADIS) guide-
lines recommend routine screening for delirium in the ICU
setting [101]. These guidelines recommend two delirium
screening tools: Confusion Assessment Method for the
Intensive Care Unit (CAM-ICU) [102] and Intensive Care
Delirium Screening Checklist (ICDSC) [103]. Both screening

Table 2 Delirium assessment methods

Delirium screening tool Criteria on which Scale was
based

Number of
items

Time to complete
(minutes)

Ratings done by

CAM-ICU [102] DSM-IV 9 ≤ 2 Trained health
professional

ICDSC [103] DSM-IV 8 7–10 Non-specialist staff

DRS-R-98 (106) DSM-IV 16 10 Psychiatrists

NEECHAM Confusion Scale [107] Research 9 10 Nurses

Delirium Observation Screening Scale
[108]

DSM-IV 25 5–10 Research Assistant

Nursing Delirium Screening Scale [109] Research 5 1 Nurses

CAM-ICU Confusion Assessment Method for the ICU, DSM Diagnostic and Statistical Manual for Mental Disorders, ICDSC Intensive Care Delirium
Screening Checklist, DRS-R-98 Delirium Rating Scale-Revised 98, NEECHAM Neelon-Champagne
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tools involve a consciousness assessment using a standardized
scale, such as Richmond Agitation Sedation Scale [104],
followed by CAM-ICU or ICDSC items. The CAM-ICU in-
volves 4 domains and takes ≤ 2 min to perform at the bedside,
while the ICDSC involves 8 domains, 4 for current delirium
symptoms and the other 4 comparing present symptoms
against the previous nursing shift [105]. For patients not ad-
mitted to the ICU, the Confusion AssessmentMethod (CAM),
which laid the foundation for the CAM-ICU, can be utilized.
Other less-utilized delirium tools include the Delirium Rating
Scale-Revised (DRS-R-98) [106], Neelon-Champagne
(NEECHAM) Confusion Scale [107], Delirium Observation
Scale [108], and Nursing Delirium Screening Scale (Table 2)
[105, 109].

Prevention and Management of Poor Sleep
and Delirium

Managing poor sleep in the hospital is challenging, particular-
ly in older adults, but may help with delirium prevention. It is
widely believed that any interventions to improve sleep
should involve a multifaceted, interdisciplinary approach
[110]. In a recent systematic review of sleep-focused ICU
interventions to improve delirium, 6 of 10 studies reported
statistically significant reductions in delirium incidence, while
3 showed a reduction in delirium duration [111]. Both phar-
macologic and non-pharmacologic interventions can be
employed, with minimization of sleep-disrupting medications
as an important cornerstone of treatment.

Non-pharmacologic interventions to improve sleep include
environmental optimization and relaxation techniques. While
non-pharmacologic strategies can be resource intensive and
require rigorous implementation methods to maintain sustain-
ability, they are generally safe, low cost, and have limited side
effects. Buy-in from hospital systems can be difficult, given
inherent challenges in measuring improvements in sleep, and
a lack of data on sleep interventions leading to improved out-
comes. Data are also mixed regarding specific non-
pharmacologic sleep promoting interventions in non-ICU hos-
pitalized patients, as noted in a recent systematic review of 13
studies. More specifically, in this systematic review, 8 inter-
ventions involving relaxation techniques (4 RCTs) demon-
strated a 0–38% improvement in sleep quality, 3 involving
daytime bright light a 7–18% improvement, and two involv-
ing a sleep hygiene intervention a 0–5% improvement [112].
However, 11 of these 13 studies had a medium to high risk of
bias (e.g., were limited by sampling error or selection, detec-
tion, and/or performance bias). From an environmental stand-
point, noise minimization has been shown to improve subjec-
tive sleep quality ratings and includes staff-wide behavioral
modification, use of ear plugs with or without eye masks,
white noise, and soundproof material [113]. Daytime mobility

interventions may also help with delirium prevention and may
also help promote nighttime sleep, though evidence is lacking
to support this notion [114, 115].

After non-pharmacological interventions are attempted,
pharmacologic strategies to promote sleep can be considered.
A key first step in this approach is the discontinuation of
sleep-disrupting and/or deliriogenic medications. The
American Geriatric Society Beers criteria for inappropriate
medications in older adults can help identify many of these
medications [116] (Table 3). In the area of delirium preven-
tion, there is substantial interest in the role of antipsychotics;
however, efficacy data are equivocal [117]. More specifically,
a recent RCT examined the use of haloperidol for delirium
prophylaxis showed no decrease in delirium incidence and
no improvement in overall mortality [118]. Subsequently, an-
other RCT examining the effect of haloperidol or ziprasidone
versus placebo on ICU delirium found no difference in
delirium-free days [21]. While recent guidelines make no rec-
ommendation regarding antipsychotics for the prevention or
treatment of delirium [117], these medications may be reason-
able to administer in the setting of agitation with the risk of
staff or patient harm.

Aside from antipsychotics, other pharmacologic strategies
to improve both sleep and delirium are being investigated.
Specifically, a recent study evaluated low-dose nocturnal
dexmedetomidine (an α-2 agonist with sedative, hypnotic
and analgesic properties) in mostly mechanically ventilated
ICU patients had mixed results, with improvements in deliri-
um incidence but no improvement in sleep quality [119].
Additionally, melatonin and melatonin receptor agonists are
gaining attention, in part due to their favorable side-effect
profile and role in re-entraining circadian rhythms [120].
Despite this attention, a Cochrane review involving 4 random-
ized trials and 151 participants found insufficient evidence to
conclude that melatonin improves the quality and quantity of
sleep in patients hospitalized in ICUs [120]. Regardless of
equivocal supporting evidence, pharmacologic strategies re-
main a compelling area of investigation.

Whether non-pharmacological only, or combined with
pharmacological interventions, a multicomponent, bundled
approach is recommended for sleep and delirium improve-
ment [95, 96, 110]. Among recent interventions, the ICU-
focused “ABCDEF” bundle (Assess, Prevent and Manage
Pain; Both Spontaneous Awakening and Breathing Trials;
Choice of Analgesia and Sedation; Delirium Assessment,
Prevention, and Management; Early Mobility and Exercise;
Family Engagement/Empowerment) has gained popularity
and has been associated with reductions in delirium, ventilator
days, and ICU readmissions [121, 122]. Alternatively, the
eCASH (Early Implementation of Comfort and Analgesia
using Minimal Sedation and Humane care) concept, derived
from the Pain, Agitation and Delirium guidelines, is a new
approach to improve outcomes of patients in ICU [123].
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Sleep promotion is one of many components embedded with-
in these bundles, making them particularly attractive options
for intervention efforts aimed at improving sleep and delirium
in hospitalized older adults. Implementing and sustaining such
bundles is challenging and requires buy-in from staff and
leadership, dedicated champions, an interdisciplinary team,
and audit-and-feedback methods. Ongoing investigations are
needed to evaluate, refine, and reproduce these invention
bundles.

Conclusions

As evidence grows regarding the benefits of multicomponent
interventions to improve sleep and delirium in inpatient set-
tings, methods for intervention implementation into routine
care will need to be studied. Furthermore, mechanistic re-
search on how poor sleep or sleep/wake disruption, particular-
ly among older adults, may lead to delirium will increase the
utility of sleep-related delirium prevention efforts. Finally,
larger studies are needed to evaluate the risks and potential
benefits of medications and medication deprescribing in hos-
pitalized older patients at risk for poor sleep and delirium.
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