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Abstract

Sleep disturbances affect 47-60% of intensive care unit (ICU) patients and often persist after discharge,
contributing to adverse outcomes such as prolonged recovery, increased delirium risk, and higher
mortality. Sleep assessment in ICU settings is complex; although polysomnography is the gold standard,
its practical limitations restrict its use. Consequently, subjective tools like the Richards—Campbell Sleep
Questionnaire are widely used for bedside evaluation, while objective methods such as actigraphy and
bispectral index monitoring are gaining acceptance. Interventions to improve sleep quality include
nonpharmacological approaches such as eye masks, earplugs, massage, and environmental modifications,
as well as pharmacological treatments, with dexmedetomidine showing potential benefits in specific
ICU populations. Multicomponent sleep-hygiene bundles combining environmental, behavioral, and
pharmacological strategies demonstrate the greatest effectiveness. Implementation often follows a
phased approach that addresses both ventilated and non-ventilated patients, with nursing staff playing
a central role. Evaluation metrics encompass subjective assessments (RCSQ), objective monitoring (BIS),
and clinical outcomes, including delirium incidence, mechanical ventilation duration, and ICU length of stay.
Evidence indicates that sleep-hygiene bundles can reduce delirium incidence by 30-50% and shorten ICU
stays by approximately 1.2 days. Nevertheless, challenges such as staff resistance and resource limitations
impede widespread adoption, underscoring the need for tailored implementation strategies to optimize
sleep management in critical care environments.

Keywords: Delirium, evidence-based intervention, intensive care unit, patient outcomes, sleep deprivation,
sleep quality

Introduction

Critically ill patients in intensive care units (ICUs) face numerous challenges, with sleep disrup-
tion being a key concern. These disturbances can profoundly impair recovery and affect other
clinical outcomes. Severe iliness, medical procedures, and the hospital environment disrupt nor-
mal sleep cycles in ICU patients, making sleep disturbance a persistent problem (Young et al,
2021). The prevalence of sleep disturbances among critical care unit (CCU) patients remains
consistently high, typically between 47% and 60%, across settings and encompassing condi-
tions such as poor sleep quality, insomnia, and fragmented sleep (Sinha et al,, 2018; Bani Younis
& Hayajneh, 2018; Lewandowska et al., 2020). Poor sleep quality has been linked to worse clinical
outcomes, including prolonged recovery, increased risk of delirium, impaired immune function,
and higher mortality rate (Aitken et al., 2017).

Sleep disturbances may persist for up to three months after CCU discharge and have been
identified as independent predictors of adverse outcomes, including higher mortality, prolonged
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hospitalization, and increased healthcare costs (Wang et al.,
2019). Burman & Muzumdar (2021) described distinct phases
of sleep architecture: non-rapid eye movement stages N1, N2,
and N3 (slow-wave sleep) and rapid eye movement (REM) sleep,
which together form the standard framework of sleep science.
In healthy adults, these phases typically cycle every 90-110
minutes. Each phase exhibits unique characteristics, such as
specific electroencephalographic waveforms, muscle tone,
and eye movements (Burman & Muzumdar, 2021). Weinhouse
et al. (2022) noted that sleep plays a crucial role in physiologi-
cal processes critical for ICU patients, including cognitive func-
tion, emotional regulation, and immune response. Evaluating
sleep quality is challenging even under optimal conditions and
becomes substantially more complex in the context of severe
illness (Al-Sulami, 2020).

Assessing sleep quality in the ICU presents substantial chal-
lenges, and a range of techniques has been employed to ana-
lyze patients’ sleep patterns. Polysomnography (PSG) remains
the most comprehensive method for sleep staging and scoring;
however, its intrusiveness, lengthy setup and scoring times, and
need for technical support have prompted investigations into
alternative approaches (Kjaer et al., 2022; Van Den Broek et al.,
2023). Subjective measures, notably the Richards—Campbell
Sleep Questionnaire (RCSQ), are frequently used because
they are simple and easy to implement (Al-Sulami et al., 2020;
Locihovad et al, 2021). Research has shown that ICU patients
generally experience poor sleep quality, which is characterized
by low sleep efficiency and fragmentation (Locihovd et al., 2021).
For example, Locihova et al. (2021) reported a mean RCSQ score
of 47.6 (standard deviation [SD]=24.4), with sleep latency being
the lowest-rated parameter, with a mean of 44.4 (SD=31.2) on
a 0-100 scale. Al-Sulami et al. (2020) reported a mean RCSQ
score of 34.4 (SD=5.6), which is consistent with suboptimal
sleep quality in their ICU sample. Actigraphy studies report
nighttime sleep efficiency of 61-75%, with nocturnal sleep
duration ranging from 4.4 to 7.8 hours and total 24-hour sleep
duration ranging from 7.1 to 12.1 hours (Schwab et al.,, 2018).

Methods

Study Design

This review employed a systematic literature review approach
focusing on peer-reviewed studies published in English between
2015 and 2025. The review targeted research involving adult
intensive care unit (ICU) populations, specifically evaluating
sleep assessment methods or interventions and reporting mea-
surable sleep-related outcomes. Studies involving pediatric or
neonatal populations, non-ICU settings, non-English publica-
tions, conference abstracts without full text, or lacking clear
methodology or outcome measures were excluded.

Search Process

A comprehensive search was conducted across multiple

electronic databases, including PubMed/MEDLINE, Web of

Science, CINAHL, Google Scholar, and the Cochrane Library.

The search strategy used a combination of keywords such as

"sleep deprivation,” "accelerometry,” “critical care,” “critical ill-
" " "sleep assessment,” “polysomnog-

ness,” “intensive care units,
raphy,” “actigraphy,” and “assessment tool.” Relevant Medical

"o nou

Subject Headings (MeSH) terms including “Sleep Deprivation,”
"Polysomnography,” “Intensive Care Units,” and “Critical Care”
were combined with “adult patient” to refine the search.

Study Identification

Studies were identified based on predefined inclusion and exclu-
sion criteria. Eligible studies were those focusing on adult ICU
populations and addressing sleep assessment or intervention
methods with quantifiable sleep-related outcomes. Exclusion
criteria eliminated studies that did not meet these parameters,
such as those involving non-ICU settings, pediatric populations,
or lacking methodological clarity. The selection process ensured
a focused and relevant evidence base for the review.

Despite the broad recognition of sleep disturbances in ICU
patients, significant gaps remain in the implementation of stan-
dardized sleep assessment tools. Many ICUs continue to rely
on subjective assessments rather than validated instruments,
leading to inconsistent evaluation of sleep quality. Additionally,
the lack of standardized protocols for sleep management fur-
ther complicates effective sleep monitoring and intervention.
Addressing these gaps is crucial for improving sleep-related
outcomes in critical care, including reducing delirium, shorten-
ing the ICU stay, and minimizing long-term morbidity.

In an evidence-based intervention to address sleep deprivation
inthe ICU, nurses play a crucial role in promoting and safeguard-
ing patients’ sleep as an integral part of holistic care. Criticare
nurses are tasked with continuously assessing sleep quality
through clinical observation and validated instruments, while
identifying factors contributing to sleep disruption. Moreover,
nurses implement evidence-based strategies to enhance sleep
and collaborate with the interdisciplinary team to adjust care
schedules, thereby minimizing unnecessary disturbances dur-
ing rest periods (Reuter-Rice et al,, 2020). Furthermore, nurses
advocate for the importance of sleep in patient recovery, edu-
cate patients and families on sleep promotion, and evaluate
the effectiveness of interventions to support ongoing quality
improvement (Long et al., 2025). Through these responsibili-
ties, nurses act as key facilitators in enhancing sleep quality and
overall recovery outcomes in critically ill patients.

Sleep Assessment in the Adult Intensive Care Unit

Sleep assessment among critically ill adults is complex because
of the combined challenges associated with the illness itself
and the ICU environment. The assessment tools range from
subjective questionnaires to objective physiological measure-
ments, each with distinct strengths and limitations.

Subjective Sleep Assessment Tools

In intensive care settings, sleep assessments often rely on ques-
tionnaires and observational methods. Common instruments
include the RCSQ, Sleep in Intensive Care Unit Questionnaire
(SICUQ), Insomnia Severity Index (ISl), Epworth Sleepiness
Scale (ESS), and structured nurse observations informed by
patient reports. Several studies have contributed to validating
these tools. For example, Storti et al. (2015) developed a car-
diac care unit (CCU) questionnaire that strongly correlated with
PSG measurements in cardiac ICU patients, demonstrating




Florence Nightingale J Nurs 2026; 34: 1-8

the potential for targeted sleep assessment in specialized ICU
populations. Biazim et al. (2020) validated Brazilian Portuguese
versions of the RCSQ and SICUQ, highlighting the importance
of culturally adapted instruments to improve assessment accu-
racy. Darbyshire et al. (2018) identified the RCSQ as the most
reliable subjective instrument, while Aitken et al. (2017) empha-
sized the value of combining patient self-reports with nurse
assessments to capture multiple perspectives. Conversely,
Ritmala-Castren et al. (2016) reported discrepancies between
nurse observations and PSG, illustrating limitations in obser-
vational methods and the risk of misestimating sleep quality.
Collectively, these studies provide moderate evidence support-
ing the use of subjective tools but underscore persistent chal-
lenges, including variability in reliability, potential bias in self- or
nurse-reports, and limited generalizability across ICU settings.

Objective Sleep Assessment Tools

Objective assessment methods include PSG, electroencepha-
lography (EEG), actigraphy, and the bispectral index (BIS) moni-
toring system. Plysomnography is widely regarded as the gold
standard, offering detailed information on sleep architecture
and stages, with age-adjusted normative data available for
comparison (Van Gastel et al., 2021). However, PSG is time-
consuming, requires skilled technicians, and may be limited by
physiological constraints such as burns or electrode dislodg-
ment, making routine use in the ICU challenging (Matar et al,
2018). Bispectral index monitoring allows continuous, techni-
cian-free observation and provides rapid visual feedback, but
its accuracy is affected by patient movement, sensor removal,
and neurological states such as delirium, limiting its reliability as
a standalone measure (Elias, 2019; Chirakalwasan et al., 2023).
Actigraphy offers long-term, non-invasive monitoring of activ-
ity and light exposure and is less costly than PSG or BIS, but it
cannot distinguish sleep stages and may misclassify periods of
immobility as sleep (Delaney et al., 2021). While objective tools
provide stronger physiological evidence of sleep than subjective
measures, studies demonstrate variability in validity, feasibility,
and applicability across ICU populations (Table 1).

Overall, both subjective and objective sleep assessment tools
in ICU settings show strengths and limitations. Subjective

Table 1.
Sleep Evaluation Approaches in the ICU

questionnaires are practical and easily implemented; however,
they are prone to bias and inter-rater variability. Objective
methods offer more precise physiological data but are often
resource-intensive, technically challenging, or limited in scope.
Across studies, evidence is moderate, with findings generally
consistent in identifying ICU sleep disruption, but variability in
methodologies, sample sizes, and ICU contexts limits gener-
alizability. These insights underscore the need for multimodal
approaches that combine subjective and objective assessments
to capture sleep quality in critically ill patients better.

Barriers to Sleep Assessment in the Intensive Care Unit
Sleep disturbances are common in the ICU, and various envi-
ronmental, clinical, and psychological barriers contribute to poor
sleep quality.

Environmental Factors

Noise and light are the major contributors to sleep disruption in
the ICU. Constant noise from medical equipment, alarms, and
staff activities frequently interrupts patients’ sleep and disrupts
the normal sleep architecture. Although some studies have
explored white-noise interventions to mitigate these issues,
the results have not consistently demonstrated substantial
reductions in noise-related sleep disturbances (Medrzycka-
Dabrowska et al,, 2018). This persistent problem underscores
the need for more comprehensive and innovative approaches
to improving sleep quality in the ICU. Such approaches should
consider both noise-reduction strategies and light-manage-
ment techniques to create a more conducive sleep environ-
ment for patients.

Clinical Factors

Sleep fragmentation in ICU settings is primarily caused by the
need for frequent medical interventions and nursing care, par-
ticularly during nighttime hours. Frequent night-shift tasks,
including vital sign checks, medication administration, and
patient repositioning, significantly disrupt patients’ nocturnal
rest. Although essential for patient safety, these care activi-
ties occur multiple times throughout the night, resulting in
repeated sleep interruptions. These constant disturbances pre-
vent patients from achieving deep restorative sleep, potentially

Sleep Assessment Methods in the ICU

Subjective Assessment Tool

Objective Sleep Assessment Tool

Richards—-Campbell Sleep Questionnaire
Sleep in Intensive Care Unit Questionnaire
Cardiac Care Unit Questionnaire
Pittsburgh Sleep Quality Index

Confusion assessment method for ICU
Insomnia Severity Index

Epworth Sleepiness Scale

Nurse observations and documentation

Polysomnography using various systems (e.g., Digital Embla System, ALICE PDx device)
EEG monitoring (e.g., Sed Line portable EEG monitor, BIS monitoring system)
Actigraphy (e.g., Actiwatch Plus, ActiGraph GT3X+)

Physiological parameters (heart rate, blood pressure)

Environmental measurements (sound level meters, lux meters)

Note: BIS = Bispectral index; EEG = Electroencephalography; ICU = Intensive care unit.




Joseph. EB Intervention for Sleep Deprivation

impairing their recovery and overall well-being. This issue high-
lights the complex challenge of balancing the necessary medi-
cal care with the equally important need for uninterrupted sleep
in the ICU (Medrzycka-Dabrowska et al., 2018; Aparicio & Panin,
2020).

Psychological Factors

Psychological factors such as anxiety, fear, and distress signifi-
cantly contribute to sleep disturbances in the ICU. These emo-
tional barriers often arise from the stressful ICU environment and
critical nature of the patients' medical conditions. The interplay
between psychological distress and sleep disruption can create
a vicious cycle, exacerbating both issues. Addressing these psy-
chological factors through targeted support and interventions
may improve sleep quality in ICU patients. Lewandowska et al.
(2020) proposed that targeted psychological interventions and
anxiety reduction strategies may significantly improve sleep
quality and overall patient outcomes in the ICU. They empha-
sized the need for further research on the efficacy of these
approaches in enhancing patient well-being.

Medical and Physiological Factors

Intensive care unit patients commonly experience altered sleep
architecture, characterized by increased time in light sleep (N1-
N2) and reduced time in slow-wave sleep (N3) and REM sleep.
These disruptions are influenced by multiple factors inherent to
both the ICU environment and the patients’ underlying condi-
tions. Patient-ventilator desynchronization, a common issue in
mechanically ventilated patients, can significantly contribute to
sleep disturbances. Additionally, medication side effects, par-
ticularly sedatives and analgesics frequently used in ICU care,
play a key role in altering normal sleep cycles and architecture
(Dres et al., 2019).

Patient-Related Factors

Preexisting conditions, including obstructive sleep apnea,
chronic respiratory disease, heart failure, pain, and discomfort,
also increase the risk of poor sleep in ICU patients (Aparicio &
Panin, 2020). Intensive care unit-induced sleep deprivation is
a complex, multifactorial problem. Addressing these barriers
requires a comprehensive approach that combines environ-
mental modifications, staff training, and, where appropriate,
pharmacological interventions to promote sleep. Given the
challenges of accurately assessing sleep in the ICU, it is crucial
to explore evidence-based interventions to enhance sleep qual-
ity and duration in critically ill patients.

Sleep Enhancement Interventions

Nonpharmacological Interventions

Several nonpharmacological strategies have been explored
to improve sleep quality in critically ill ICU patients. These
include simple interventions, such as eye masks and ear-
plugs, which are low cost, generally well tolerated, and fea-
sible in ICU settings. Several studies have shown that such
interventions improve both subjective and objective sleep
measures (Karimi et al., 2021). Massage therapy has been
associated with improved subjective sleep quality and relax-
ation, and emerging evidence suggests its beneficial effects
on objective sleep indices (Kudo & Sasaki, 2020; Hsu et al.,

2019). Environmental modifications that minimize noctur-
nal disruptions have been shown to enhance sleep (Martinez
et al, 2022). Multicomponent bundles that integrate environ-
mental adjustments, clustered-care activities (Tonna et al,,
2021), and sleep-promoting practices (Sohrabi et al., 2025)
are effective strategies to improve sleep quality and reduce
delirium incidence among critically ill patients. These inter-
ventions are feasible and can be tailored to diverse ICU con-
texts to enhance patient outcomes.

Pharmacological Interventions

Pharmacological interventions have been employed to facilitate
sleep in ICU patients, yielding mixed results. Dexmedetomidine
has emerged as a promising sedative and anxiolytic agent with
minimal respiratory depression and has been associated with
improved sleep quality and reduced delirium in multiple studies
(Oxlund et al.,, 2022).

Melatonin and Ramelteon may address disruptions in circadian
rhythms; however, evidence for their efficacy in ICU populations
remains limited, necessitating further investigation (Aiello et al.,
2023; Lewandowska et al.,, 2020). Although commonly utilized
for sedation, benzodiazepines and propofol are less effective in
improving sleep quality because of their propensity to fragment
sleep and may exacerbate delirium (Azimaraghi et al,, 2022; van
der Hoeven et al., 2024). Antipsychotics such as quetiapine can
help manage delirium and agitation and may indirectly improve
sleep; however, potential adverse effects limit their utility, and
they should be prescribed judiciously (van der Hoeven et al,
2024). Clonidine may assist in managing agitation and with-
drawal; however, evidence supporting its efficacy in improving
sleep in critically ill patients is limited (Mart et al.,, 2020). Overall,
dexmedetomidine has demonstrated the most consistent
positive effects to date, whereas other pharmacological agents
require further validation before routine use in ICU sleep man-
agement (Mart et al., 2020).

Multicomponent Intervention

Several environmental and patient factors are crucial to the
success of sleep enhancement interventions. Excessive noise,
bright lighting, and heightened environmental activity in ICUs
significantly contribute to poor sleep quality. Environmental
adjustments to reduce these factors can significantly improve
sleep duration and quality (Sohrabi et al., 2025). Sedative
medications and mechanical ventilation (e.g., patient-ventila-
tor asynchrony) can complicate sleep assessment and further
disturb sleep. These factors must be considered when imple-
menting sleep enhancement strategies (Delaney et al, 2021).
Psychological distress, surgical type, and methods of respira-
tory support can substantially influence sleep in ICU patients.
Interventions should account for these factors to optimize
sleep quality and promote recovery (Huang et al,, 2024; Shang
et al, 2024). Circadian rhythm disruptions and delirium are
common in ICU patients and can markedly alter their sleep pat-
terns. Interventions targeting circadian alignment and delirium
prevention may positively impact sleep quality (Sun et al., 2021)

Feasibility and Practicality of Interventions
Sleep enhancement interventions in ICUs are feasible but
must balance clinical demands with individual patient needs.
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Environmental strategies, including quiet hours, sound-absorb-
ing materials, earplugs, and circadian lighting to regulate mela-
tonin, have been shown to promote restful sleep (Darbyshire
et al, 2018; Karimi et al, 2021, Benedetti et al, 2022).
Pharmacological and behavioral interventions such as mela-
tonin supplementation (Tang et al., 2025), blue-light-blocking
glasses (Burry et al., 2022), and minimizing sedation through
the ABCDEF bundle, along with preferential use of dexmedeto-
midine, can further improve sleep and patient safety (Oxlund
et al, 2022). Nurse-led bundles that optimize the ICU environ-
ment and care routines have demonstrated feasibility, improv-
ing sleep quality and patient satisfaction despite challenges
like alarm fatigue and workflow interruptions (Kang et al., 2023;
Wang et al., 2025). Overall, tailored, multimodal approaches
that integrate environmental, pharmacological, and behavioral
strategies appear most effective in enhancing sleep in critically
ill patients.

Evidence-Based Interventions for Nighttime Sleep in the
Intensive Care Unit

Figure 1 outlines an evidence-based nighttime sleep proto-
col for ICU patients, emphasizing environmental control and
clustered care. This schedule focuses on minimizing distur-
bances using dim lighting, reducing noise, and limiting pro-
cedures during key sleep windows. It also integrates essential
care activities at specific times to promote uninterrupted
rest and to support relaxation, comfort, and circadian rhythm
restoration.

Implementation Plan

Target Population

Mechanically ventilated and non-ventilated ICU patients will be
included, while those with severe neurological impairment, such
as coma, severe brain injury, and a Glasgow Coma Scale score of
<7, will be excluded.

Figure 1.

Stakeholders

Nurses will be designated as leaders in the intervention.
Physicians will consult on pain management, respiratory thera-
pists will oversee alarm adjustments, and nurse educators will
coordinate staff training.

Timeline

Phase 1 (1 month): Staff education and resource preparation will
be carried out.

Phase 2 (3 months): A pilot study will be conducted in one ICU
unit.

Phase 3 (ongoing): Hospital-wide scaling will follow with itera-
tive adjustments based on pilot findings.

Evaluation

Patient-Reported: RCSQ scores will be collected, with improve-
ment defined as either a 250% relative increase from baseline
or a prespecified absolute change.

Objective

Bispectral index monitoring values (measured on a unitless
scale from 0 to 100) will be recorded to quantify sedation depth,
with specific target ranges and threshold criteria defined before
implementation.

Clinical

The delirium incidence will be measured using the CAM
(Confusion Assessment Method to assess delirium in ICU
settings)-ICU. The duration of mechanical ventilation and
length of ICU stay were also documented.

Data Collection
The RCSQ scores were obtained daily to evaluate subjective
outcomes. The BIS data will be continuously recorded where

Evidence-Based Interventions for Nighttime Sleep in the Intensive Care Unit.
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available. Clinical outcomes will be extracted weekly from the
electronic health records.

Discussion

Clinical Implications

Implementing a targeted sleep-hygiene bundle may reduce
the incidence of delirium, with some studies reporting reduc-
tions ranging from 30% to 50% (Devlin et al, 2022). It has
also been associated with a mean reduction in ICU length of
stay of approximately 1.2 days in certain cohorts (Tonna et al.,
2021), which may yield potential cost savings. The adaptability
of sleep-hygiene protocols to step-down units has been sup-
ported by pilot studies (Hwang et al,, 2023).

Limitations

Staff resistance and resource barriers remain notable chal-
lenges in successful implementation. A recent survey reported
that 42% of nurses had trouble adhering to clustered-care
protocols (Sohrabi et al., 2025). Reports indicate that financial
limitations are also a concern, with the cost of sound monitoring
devices ranging between $200 and $500 per unit, potentially
creating budgetary challenges (Althahab et al., 2024)

Conclusion

Future research should incorporate randomized controlled tri-
als to compare multicomponent bundles with single-com-
ponent interventions, such as earplugs alone. These studies
should employ primary outcomes, including objective sleep
indices, delirium incidence, and ICU length of stay. Additionally,
long-term outcomes, such as post-traumatic stress disorder
(PTSD) following ICU discharge, remain insufficiently explored.
Preliminary data suggest that poor sleep may increase the risk
of PTSD by approximately 2.3-fold among ICU survivors (Mersin
et al, 2025)

Sleep disturbances affect a substantial proportion of ICU
patients and contribute to adverse clinical outcomes, includ-
ing prolonged recovery, increased delirium risk, and higher mor-
tality. Despite polysomnography being the gold standard for
sleep assessment, its practical limitations necessitate reliance
on subjective tools, such as the RCSQ, and on emerging objec-
tive methods, such as actigraphy and BIS monitoring. Evidence
supports the effectiveness of multicomponent sleep-hygiene
bundles that integrate environmental, behavioral, and pharma-
cological strategies, with dexmedetomidine showing particular
promise among pharmacological agents. Successful implemen-
tation typically involves phased approaches led by nursing staff
and incorporates both subjective and objective evaluation
metrics alongside clinical outcomes. While these interventions
have demonstrated significant reductions in delirium incidence
and ICU length of stay, challenges such as staff resistance and
resource constraints limit widespread adoption. Tailored, multi-
modal, and context-sensitive strategies are essential for opti-
mizing sleep management and improving patient outcomes in
critical care settings.
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