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Topic Sleep deprivation in the intensive care unit setting.

CrinicaL RELEVANCE The Society of Critical Care Medicine has identified sleep deprivation as a significant
contributor to the development of delirium in adult patients in the intensive care unit. Thus, preventing
and managing sleep deprivation is important in reducing the incidence of delirium in this patient popula-
tion. A multifaceted and multidisciplinary approach to promoting sleep in the intensive care unit setting
that includes sleep hygiene routines, nursing care plans, and appropriate medication regimens may improve
patient outcomes, including reducing delirium.

Purrosk oF ARTICLE To review the current literature on sleep deprivation in the intensive care unit set-
ting and present care guidelines in a concise format. This information may be helpful in the development
of clinical tools and may guide future quality improvement projects aimed at reducing delirium through
sleep promotion in critical care patients.

ConTENT COVERED A review of current literature and national organization recommendations revealed
consistent themes in addressing the problem of sleep deprivation in the intensive care unit. Modifiable
and nonmodifiable risk factors included frequent care interactions, light, noise, medication effects, and
preexisting sleep problems. (Critical Care Nurse. 2020;40[2]:e16-e24)

leep deprivation is a harmful yet common condition among intensive care unit (ICU) patients.!

Sleep deprivation is associated with emotional distress and has also been theorized to contribute to

immune system compromise, cognitive problems, muscular complications, respiratory abnormali-
ties, and prolonged mechanical ventilation.** Critically ill patients have increased incidences of reduced
sleep efficiency, sleep fragmentation, reduced restorative sleep, and frequent night awakenings.** Factors
associated with sleep deprivation in the ICU include noise, light, patient-ventilator dyssynchrony, medi-
cation effects, and frequent care activities.’ In 2018, the Society of Critical Care Medicine issued updated
clinical practice guidelines for the prevention and management of pain, agitation/sedation, delirium,
immobility, and sleep disruption in adult patients in the ICU, commonly referred to as the PADIS guide-
lines.? These guidelines offer clear, actionable evidence to guide current clinical practice with regard to
sleep deprivation in the ICU setting.?

Purpose of Review
This purpose of this literature review was to identify evidence-based approaches for addressing sleep

deprivation in the ICU. The evidence and recommendations gathered were used to develop a concise clin-
ical resource that may be used to guide care (see Figure). This clinical resource is consistent with the 2018
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ICU Sleep Deprivation Clinical Resource
Purpose: Prevention and treatment of sleep deprivation in the ICU setting
Objectives:

Provide a resource to address sleep deprivation in the ICU setting
Promote sleep in the ICU setting
Establish the role of the interdisciplinary team in addressing sleep deprivation
Establish guidelines for pharmacological management of sleep disturbance
Standardize care approaches in addressing sleep disturbance in the ICU
Indications: Adult admission to ICU setting
Contraindications: Frequent neurological examinations, active clinical deterioration; not intended for the pediatric population
Steps:
1. Medical provider will initiate ICU Sleep Deprivation Clinical Resource within 24 hours of ICU admission or transfer.
2. Assessment:
RN assessment:
Patient’s perception of quality and quantity of nocturnal sleep
Number of nighttime awakenings
Consider using validated sleep assessment tool to assess sleep
Pharmacist assessment:
Assess home sleep aid use
Consider appropriateness of sleep aid use for inpatient setting
Medical provider assessment:
Perform medication reconciliation
Consider restarting home sleep aids where clinically appropriate
3. Plan: RN will create patient-centered goals regarding sleep.
4. Interventions:
Implement nighttime quiet hours.
Have ear plugs and eye masks available upon request.
Encourage relaxation techniques at desired hour of sleep.
Encourage daytime light exposure and nighttime light reduction.
Minimize nocturnal sleep interruptions; cluster nighttime care activities to allow 90- to 110-minute intervals of sleep.
Maximize daytime nursing care goals to increase daytime activity.
Employ interventions for cognitive stimulation; place clocks in room, update wall calendar.
Reorient patient frequently; involve family per patient preference.
Reduce sedation in daytime hours where clinically appropriate.
Address pain, anxiety, and fear.
Avoid caffeine intake in afternoon hours and at night.
Supply patient’s vision or hearing sensory aids.
Provide early progressive mobility.
Notify medical provider for signs/symptoms of sleep disturbance (i.e. cognitive problems, delirium, emotional distress, or
anxiety related to sleep).
5. Medications: Avoid administration of benzodiazepines or tricyclic antidepressants when possible.

No sleep aid medication Administer sleep aid medication
Medication PRN dose
Melatonin 3mg____
Patient’s home sleep aid Restart home dose where appropriate

Figure Intensive care unit sleep deprivation clinical resource.
Abbreviations: ICU, intensive care unit; PRN, as needed; RN, registered nurse.
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Sleep deprivation is becoming an
increasingly prevalent problem in
the ICU population and can lead

to difficulties with sleep well beyond
the stage of critical iliness.

ICU sleep deprivation, quiet time hours, and delirium related
to sleep. The search was limited to systematic reviews

and comparative studies on humans that were reported
in the English language and published from 2000 to
2018. Articles published before 2000 were considered
only if they were historically relevant. Studies not rele-
vant to the ICU environment were excluded. A total
of 54 articles were selected for inclusion.

Findings

In January 2013, the Society of Critical Care Medi-
cine published an initial set of clinical practice guide-
lines for management of pain, agitation, and delirium
in adult patients in the ICU." Although the 2013 guide-
lines addressed delirium-associated sleep deprivation,
they did not target other causes of sleep deprivation.!
These clinical practice guidelines were subsequently
updated and expanded to create the PADIS guidelines,
which were published in 2018 and include comprehen-
sive recommendations for addressing sleep deprivation
in the ICU 2

Sleep deprivation is becoming an increasingly
prevalent problem in the ICU population and can lead
to difficulties with sleep well beyond the stage of criti-
cal illness.” Approximately 80% of ICU patients experi-
ence sleep deprivation during their hospital stay.® A
wide range of factors may affect sleep quality in the
complex ICU
patient, includ-
ing medications,
preexisting sleep
conditions, criti-
cal illness, delir-
ium, and cerebral perfusion. The complexity of the
problem can make sleep deprivation especially difficult
to understand in this population, yet addressing it is an
important part of patient care.”

Characterization

Sleep deprivation may be a consequence of inade-
quate amounts of sleep or poor sleep quality.” In most
cases, critically ill patients and healthy adults have simi-
lar total sleep time.” However, subjective sleep quality
may be reduced in critically ill patients.*'” Moreover,
these patients experience increased sleep fragmentation,
daytime sleeping, and longer periods of light sleep com-
pared with healthy adults.*"* Mechanical ventilation may
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worsen sleep fragmentation and circadian rhythm, but
these effects have not yet been well established in the lit-
erature.” Delirium may also affect circadian rhythm
cycles, but its overall impact on sleep remains controver-
sial.”” Several studies have used polysomnography to
examine the quantity and quality of sleep in the ICU
and found that although patients do achieve some
restorative sleep, their sleep is often fragmented.*'*'
The greatest disruptions are noted with reductions in
deep and rapid eye movement (REM) sleep stages, which
are considered the most restorative stages.

Impact of Sleep Deprivation in the ICU

Sleep deprivation in ICU patients has been linked to
both short- and long-term consequences.'> Consequences
of sleep deprivation may include immune system com-
promise, cognitive problems, delirium, emotional distress,
muscular complications, and respiratory abnormali-
ties.*'>"” These alterations may lead to poor weaning
times, poor tolerance of noninvasive ventilation methods,
poor glucose control in people with and without diabe-
tes, increased anxiety, and increased perceived pain.”

Delirium in the ICU is a multifaceted problem that
has been linked to sleep deprivation, advanced age, elec-
trolyte disturbance, blood transfusions, dementia, obstruc-
tive sleep apnea, preexisting cognitive impairment, the use
of benzodiazepines, and increased Acute Physiology and
Chronic Health Evaluation scores.*'® Potential harmful
effects of delirium include increased morbidity and mor-
tality and reduced functional level in the elderly."” When
critically ill patients experience delirium, they are at risk
for longer hospital stays, with associated higher costs of
care, and long-term cognitive impairment.>'®

Sleep deprivation causes disruptions in melatonin
levels and circadian rhythm."***! Studies have demon-
strated that these disruptions can lead to the develop-
ment of delirium.’>** Although controversial, increasing
melatonin supply could reduce the incidence of delirium
in this population.®**!

Sleep Assessment in the ICU

Sleep is difficult to assess in the ICU environment.
Various studies have examined the routine use of physio-
logical sleep monitoring, such as actigraphy or polysom-
nography (PSG), but have not yielded sufficient evidence
to recommend this practice in the critical care popula-
tion.” Although PSG is considered the most reliable
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assessment tool, it is not realistic or cost-effective to use
PSG to determine sleep quality for every ICU patient.”
In one observational study, the use of actigraphy and
behavioral assessment were deemed invalid compared
with PSG results.*

Various subjective measurements of sleep have been
examined by researchers. Asking the patient about his
or her sleep may be helpful in validating the patient’s
experience but does not provide objective data on the
quality or quantity of sleep.? Number of awakenings per
hour of sleep is a good indicator of the depth of sleep a
patient is experiencing and may be used by a bedside
clinician to help determine degree of sleep deprivation.”
Another proposed method is the use of subjective nurs-
ing assessments of observed sleep.” When nursing per-
ceptions of ICU patient sleep were compared with
patients’ perceptions, although nurses and patients
agreed that the patients experienced poor sleep, nurses
generally underestimated the amount of sleep depri-
vation perceived by the patient.>*

Although it is difficult to assess sleep in the ICU, the
PADIS guidelines maintain that sleep should still be rou-
tinely monitored and discussed with patients. Informal
bedside assessments of sleep are cost-effective and may
be validating for patients.” Additionally, the Richards-
Campbell Sleep Questionnaire is a validated and reliable
tool that may be appropriate for evaluating critically ill
adults who are alert and oriented.**

Factors Contributing to Sleep Deprivation in
the ICU

Environmental and nonenvironmental factors may
play a role in sleep deprivation.*’ It is beneficial for clini-
cians to be aware of these factors, as many of them are
preventable or should be addressed proactively.”

Nonenvironmental factors that contribute to poor
sleep in the ICU include acute illness, pain, medication
effects, psychological factors (anxiety/fear/worry/loneli-
ness), preexisting sleep problems, history of taking a
home sleep aid, respiratory factors, and ventilators.*
The presence of a ventilator may worsen sleep quality
through disruption of circadian rhythm and sleep frag-
mentation.” This relationship remains controversial, as
some researchers have not found a correlation between
sleep deprivation and the presence of a ventilator.?

Environmental factors that may contribute to sleep
deprivation include noise, frequent patient care activities,

www.ccnonline.org

Table 1 Major identified risk factors for sleep
deprivation in the intensive care unit

Modifiable

Pain?3 Poor sleep at home or need
Medications22 for a home pharmacological

ir2.25,26
Psychological factors sleep_a|d
(eg, anxiety, fear' Acute illness'
worry, loneliness)? Respiratory factors?

Noise'® Presence of ventilators?

Frequent patient care Emergent procedures?
interventions®%*

Uncomfortable bed?
Visitors?

Bad odors?

Continuous light exposure®'

Nonmodifiable

an uncomfortable bed, visitors, bad odors, and continu-
ous exposure to light.® Many factors influencing sleep
are modifiable and can be addressed through a stan-
dardized approach. Table 1 provides a list of modifiable
and nonmodifiable risk factors for sleep disturbance in
the ICU.

Management of Sleep Deprivation
in the ICU

Several approaches have been proposed to address
sleep deprivation in the ICU. If preventive measures have
failed, early identification and management of the prob-
lem are the next best option." Sleep deprivation is multi-
factorial, and an individualized regimen based on clinical
judgment and general practice principles should be
implemented as soon as possible.” A sleep hygiene rou-
tine should include goal-directed nursing care." Pharma-
ceutical approaches may be appropriate in some patients
and could include clinically appropriate pain medication
and use of sleep aids.?

Sleep Deprivation Protocol

The 2018 PADIS guidelines recommend the use of a
multicomponent protocol to address sleep deprivation
in the ICU.” Three observational pre-post studies that exam-
ined the effects of a sleep-promoting protocol showed mixed
results, with some improvement in sleep. However, pooled
data analysis of the 3 studies showed a reduction in
delirium prevalence.*>*

A multicomponent protocol should involve a multi-
disciplinary care team and include strategies to reduce
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modifiable risk factors while also allowing for individu-
alized assessment of patient care needs.” For example,
the role of families in preventing delirium and promot-
ing sleep remains controversial.” To address this issue,
providers should assess patient preference for family
involvement in sleep promotion.” The American Associ-
ation of Critical-Care Nurses Synergy Model for Patient
Care may be helpful when implementing the protocol.””
This model emphasizes that the patient’s individual
needs should be identified and the nurse should seek
competency in the areas of the patient’s needs.””

Providing care that is consistent with best practice
and current medical knowledge is important in reducing
harm and optimizing outcomes for patients in all health
care settings.”® Nursing care is particularly helpful in
early development of a plan of care that reduces signs
and symptoms of delirium as well as the duration of the
problem and minimizes sequelae. Goals of nursing care
that are associated with better sleep outcomes include
improving the patient’s cognitive status, providing a
sense of security and safety, and promoting patient com-
fort. Physician orders for sleep aids and medications to
reduce the symptoms of delirium are often left to the
discretion of nurses. Nurses can be instrumental in
optimizing medication timing and dosing as well as
monitoring and reporting side effects and treatment
efficacy to medical staff members.** Examples of appro-
priate, cost-effective, and evidence-based nursing inter-
ventions are listed in Table 2.

Nonpharmacological Approaches

Several approaches to managing sleep deprivation
are available that do not involve medications.**" Sleep
hygiene routines may result in improved patient sleep
patterns.” Specific sleep hygiene interventions include
increasing the patient’s activity and energy expenditure
during the day, optimizing mobility through early pro-
gressive mobility programs, purposefully varying the
amount of ambient light during daytime versus night-
time, clustering nocturnal care activities, and reducing
noise.>'****! Playing relaxing music in the hour before
sleep may be helpful.” However, there is insufficient
evidence to support the use of music as a routine inter-
vention for sleep deprivation.” One case report indi-
cated that back massage may improve the quality of
sleep in the ICU setting, but again, this intervention
not well validated.”
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Table 2 Nursing interventions for delirium
prevention and sleep promotion

Reorient patients frequently.227"

Provide appropriate cognitive stimulation.>?!

Place visible and accurate clocks in patient rooms.??!
Minimize evening hour light.>?73!

Minimize evening hour noise (eg, place noncritical alarms
in a central area at a reasonable sound level, provide
ear plugs, implement nighttime quiet hours, and avoid
unnecessary maintenance such as floor buffing in the
evening hours).22732

Provide eye covers or ear plugs when not clinically
contraindicated.2?7%!

Promote daytime wakefulness using mobility, daytime
visitations, and other appropriate patient activities.22"'

Reduce sedation in daytime hours when clinically
appropriate .22

Initiate early progressive mobility when clinically
appropriate 22"

Promote use of corrective eye lenses when indicated.2?”"
Promote use of hearing aids when indicated.>?"'

Avoid use of benzodiazepines when possible.??"3!

Do not administer medications to prevent delirium 227

Noise Reduction. In 1999, the World Health
Organization (WHO) and the US Environmental Protec-
tion Agency recognized the adverse effects of noise in
their “Guidelines for Community Noise” documents.*
At night, indoor continuous background noise should
not exceed 35 dB and individual bursts of noise should
not exceed 40 dB.**** A common ventilator emits noise
that measures approximately 43.5 dB at its baseline
function and with alarms can vary from 47.2 dB to 61.2
dB.* The adverse effects of noise have been listed as

noise-induced hearing impairment; interference
with speech communication; disturbance of rest
and sleep; psychophysiological, mental-health
and performance effects; effects on residential
behavior and annoyance; and interference with
intended activities.*

Many of these factors affect the lives of ICU patients.
The WHO noise guidelines discuss noise measurement
and noise standards and call for policies to reduce noise
that are cost-effective and efficient. In recent years, many
hospitals have moved toward implementing “quiet
time” hours to address the problem of noise. Tainter

134

et al** examined the effects of implementing quiet time
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hours and found that noise levels measured an average
of 50 dB at night and 53 dB during the day. Despite
strict adherence to nighttime quiet hours, noise levels
remained consistently high and above the standards
recommended by the WHO and the Environmental
Protection Agency.

In a study of 22 ICU patients, Freedman et al” found
a correlation between sleep deprivation and environ-
mental noise using polysomnography measurements.
Patients’ perceptions of sleep deprivation were often
more severe than their actual measured sleep deficit.
This finding may indicate that although noise reduc-
tion may improve sleep quality and is a cost-effective
intervention, factors other than environmental noise
are involved in the fragmented sleep patterns seen in
the ICU patient population.” Clearly, however, efforts
should be made to reduce the noise generated by
machinery and equipment in the ICU in order to mitigate
sleep deprivation.

Reducing the Frequency of Care Interventions.
Critically ill patients often require frequent care inter-
ventions to maintain an appropriate level of care, which
often leads to disruption of sleep patterns for both venti-
lated and nonventilated patients.? Tamburri et al** per-
formed a randomized retrospective review of medical
records of 50 patients for 147 nights to evaluate noctur-
nal care interactions and their effects on sleep. They
found a high frequency of nocturnal care interactions,
leaving patients with few opportunities for restorative
sleep. The study indicated that fewer critical interven-
tions were required around 3 aMm, leading the authors to

Table 3 Nocturnal nursing care activities>®

Bathing

Breathing treatments
Medication delivery
Intravenous catheter placement
Intravenous catheter flushing
Laboratory draws

Wound care

Nursing assessments

Vital sign measurements
Neurological checks
Intravenous pump monitoring
Patient-initiated contact
Bedding changes

Routine radiology testing

promoting nighttime sleep through the use of a protocol
or standardized care approach to reduce the frequency
of nighttime nursing care interventions.* Table 3 pro-
vides a more comprehensive list of nursing care activities
that occur at night. Individualized nursing plans should
be developed to reduce nighttime awakenings while
optimizing outcomes in critical care patients.

Eliminating Continuous Light Exposure. Dim-
ming lights at night and purposefully exposing patients
to light during the day has been shown to be effective in
improving patients’ observed sleep.*”* In her environ-
mental theory, Florence Nightingale recognized the
importance of exposing patients to light.** She recom-
mended taking patients outside when clinically appro-
priate and

suggest minimizing care interactions around this time to
promote sleep.” Another study involving 200 patients

opening the  Sleep deprivation is multifactorial, and
blinds during  an individualized regimen based on

examined sleep disruptions related to nocturnal nursing the day when  clinical judgment and general practice
interventions from 10 pm to 6 am. The authors found patients were  principles should be implemented as
that approximately 13% of these interventions could confined to soon as possible.
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have been safely omitted.** Moreover, several separate
interventions could have been easily clustered into the
same patient encounter. Examples are bedding changes,
bathing, routine medication delivery, routine radiology
examinations, and laboratory blood draws. Routine or
serial assessments in stable patients may also be safely
deferred when continuous monitoring is in place.*
Determining the safety of omitting care interactions
should be left to the discretion of the multidisciplinary
team caring for the patient. The authors recommended

www.ccnonline.org

their rooms.

Her primary emphasis was on the importance of expo-
sure to the sun’s rays. These interventions are cost-
effective and seem to create a pleasant experience for
patients.** Although few studies have focused solely on
light exposure as a contributor to sleep deprivation,
several studies have identified light exposure as a noc-
turnal irritant for patients.”** One study showed that
inadequate light exposure during the day was associated
with worsened sleep patterns.*®
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Medication Adjustment. Medications can influ-
ence sleep in both positive and negative ways. Patients
admitted to an ICU often have multiple disease pro-
cesses that require polypharmacy. As reported by
Dines-Kalinowski,* many ICU patients are prescribed
medications such as glucocorticoids, $-blockers, benzo-
diazepines, morphine, barbiturates, sedative-hypnotics,
and analgesics, which are known to reduce deep sleep
while promoting sleep in the lighter stages. Dobing et
al* found that patients who received intravenous seda-
tives perceived improved sleep patterns. Benzodiaze-
pines, hypnotics, and tricyclic antidepressants can have
adverse effects on restorative sleep.” These medications
have also been associated with poor patient outcomes
in the inpatient setting, including cognitive dysfunction,
delirium, and falls.*?

Patients are also at risk for withdrawal symptoms if
they were regularly consuming any prescribed or recre-
ational addictive substances at home, such as alcohol,
opiates, benzodiazepines, sleeping pills, or tranquiliz-
ers.””* Physical symptoms of withdrawal from these
substances may be masked by sedatives and critical ill-
ness in the ICU. This situation can result in difficulties
during titration of sedatives, including disturbed sleep.*
Previous use of marijuana, cocaine, and ecstasy may
result in emotional withdrawal symptoms that are
also problematic for patients during hospitalization.*

Nicotine users

intervention and should be aware of the implications of
doing so. Many sleep-promoting medications have
adverse side effects and can worsen delirium in critical
care patients.

In the pharmaceutical realm of approaches to sleep
deprivation, melatonin has received considerable atten-
tion. Melatonin is typically taken orally 1 hour before
sleep. It helps to regulate circadian rhythm and has been
shown to have beneficial effects on the immune system,
oxidant activity, and neuroprotection.* The 2018 PADIS
guidelines contain no recommendation regarding the use
of melatonin but recognize its common use as a sleep aid in
the ICU environment. Melatonin is relatively inexpensive
and has been shown to be safe with minimal side effects
(headache and mild sedation).? However, its effectiveness
in promoting sleep in the ICU remains controversial. »**444

Other medications that have been considered for
sleep management include benzodiazepines, nonbenzo-
diazepines (ie, zolpidem, zopiclone, zaleplon), and anti-
histamines.” In the inpatient setting, benzodiazepines
and nonbenzodiazepines have been associated with mul-
tiple poor sequelae including falls, delirium, and altered
cognition; therefore, their routine use should be avoided.*
Antihistamines used as sleep aids have shown mixed
results with use in the inpatient setting.*” Their side
effects may be more severe or more frequent in the inpa-
tient setting and may include impaired cognition, anti-
cholinergic effects, and cardiac toxicity. Thus, these

medications are not recommended for routine use in
the inpatient setting.**

Patients are also at risk for withdrawal —are also at
symptoms if they were regularly con-  risk for sleep

suming any prescribed or recreational ~ dysregulation Sleep experiences of patients receiving and not
addictive substances at home. during hospi- receiving mechanical ventilation in the ICU have been
talization, studied during administration of propofol and dexmede-

especially if they experience withdrawal.” One study
showed that patients who were withdrawing from nico-
tine had an increased arousal index and increased wake
times compared with their smoking state.*” The multi-
disciplinary care team must be aware of how each medica-
tion is affecting the patient and use a team approach to
appropriately address the patient’s pharmacological
needs through medication reconciliation and interdisci-
plinary review.*

Pharmacological Approach

Pharmacological interventions to promote sleep are
often requested by patients and families in the ICU.* Cli-
nicians may feel pressured to provide a pharmacological
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tomidine. Dexmedetomidine has been shown in 2 sepa-
rate studies to improve the quantity of stage 2 sleep and
decrease that of stage 1 sleep, which is considered favor-
able.>**” However, in these studies, the patients contin-
ued to experience sleep fragmentation and did not have
any improvement in restorative or REM sleep patterns,
which are the most important sleep stages in recov-
ery.>***” Dexmedetomidine is expensive and can result
in hypotension and bradycardia when given in high
doses.” The 2018 PADIS guidelines do not recommend
routine use of dexmedetomidine for sleep promotion.
However, the guidelines do state that in a patient receiv-
ing mechanical ventilation who requires sedative infu-
sion, this drug may be an appropriate choice given its
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favorable profile with regard to sleep structure.” Propo-
fol has been examined for use in sleep deprivation in 3
randomized controlled trials. Two trials compared it
with benzodiazepines, and the other compared it with
placebo.>#*4%% Each study found that sleep was not
improved and that the drug actually resulted in REM sup-
pression.>*%4%% Respiratory depression and hemody-
namic instability were also observed as side effects. The
2018 PADIS guidelines recommend against using propo-
fol for sleep promotion.?

Evidence Gaps

Few studies have specifically addressed sleep in the
ICU environment. Of the studies that have been conducted,
few have differentiated the various categories of ICU
patients affected by sleep deprivation and the effects of
such sleep loss.” These studies have examined mortality,
ICU length of stay, and duration of mechanical ventilation.
However, their results are not generalizable to a broader
population because of the studies’ small sample sizes.”
Information is also lacking on the long-term effects of
sleep deprivation in the ICU. Among the factors that
should be addressed is the impact of ICU sleep deprivation
on postdischarge sleep patterns, mental health, and quality
of life. Descriptive studies on patient experiences of sleep
in the ICU may also provide valuable insight.

Although various sleep assessment tools have been
suggested, the reliability and validity of these tools have
not been adequately addressed in the ICU setting. Signif-
icant alterations to the reliability and validity of these
data may be present and require further scrutiny.” Cur-
rent recommendations regarding sleep assessment in the
ICU are controversial and require further investigation.

The effects of various pharmacological therapies,
particularly in the ICU setting, are poorly understood.’
Considering the wide range of patients with different
comorbidities who are treated in the ICU setting, it
would be difficult to determine a single drug approach
to managing sleep deprivation.*’

The use of nurse-driven interventions to address
sleep problems has been suggested in the literature but
remains controversial.” Although substantial evidence
exists to suggest that single interventions have little to
no effect on sleep or delirium, more information is
needed to determine which combination of interven-
tions would be most beneficial in improving patient
sleep and reducing the incidence of delirium.*

www.ccnonline.org

Conclusion

Sleep deprivation is a major problem in the ICU set-
ting.” Assessment of sleep deprivation is complicated by
elements of critical illness and impeded by lack of ade-
quate research on reliability and validity of cost-effective
assessment tools.”® Prevention is the best approach to
dealing with sleep deprivation in the ICU. Management
approaches should be multifaceted and include sleep
hygiene routines, nursing care plans involving sleep pro-
motion, and appropriate medication regimens.*® CCN
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See also

To learn more about patients’ sleep in the critical care setting,
read “Factors Influencing Patients’ Sleep in the Intensive Care Unit:
Perceptions of Patients and Clinical Staff” by Ding et al in the
American Journal of Critical Care, 2017;26(4):278-286. Available at
www.ajcconline.org.

References

1. Barr], Fraser GL, Puntillo K, et al; American College of Critical Care
Medicine. Clinical practice guidelines for the management of pain, agi-
tation, and delirium in adult patients in the intensive care unit. Crit Care
Med. 2013;41(1):263-306.

2. Devlin JW, Skrobik Y, Gélinas C, et al. Clinical practice guidelines for the
prevention and management of pain, agitation/sedation, delirium,
immobility, and sleep disruption in adult patients in the ICU. Crit Care
Med. 2018;46(9):825-e873. doi:10.1097/CCM.0000000000003299

3. Walder B, Haase U, Rundshagen I. Sleep disturbances in critically ill
patients [in German]. Anaesthesist. 2007;56(1):7-17.

4. Kamdar BB, Needham DM, Collop NA. Sleep deprivation in critical illness:
its role in physical and psychological recovery. ] Intensive Care Med. 2012;
27(2):97-111.

5. LiSY, Wang TJ, Vivienne Wu SF, Liang SY, Tung HH. Efficacy of controlling
night-time noise and activities to improve patients’ sleep quality in a sur-
gical intensive care unit. / Clin Nurs. 2011;20(3-4):396-407.

6. Kamdar BB, King LM, Collop NA, et al. The effect of a quality improvement
intervention on perceived sleep quality and cognition in a medical ICU.
Crit Care Med. 2013;41(3):800-809.

7. Freedman NS, Gazendam J, Levan L, Pack A, Schwab R]. Abnormal sleep/
wake cycles and the effect of environmental noise on sleep disruption in
the intensive care unit. Am J Respir Crit Care Med. 2001;163(2):451-457.

8. Elliott R, McKinley S, Cistulli P, Fien M. Characterisation of sleep in
intensive care using 24-hour polysomnography: an observational study.
Crit Care. 2013;17(2):R46. doi:10.1186/cc12565

9. Little A, Ethier C, Ayas N, Thanachayanont T, Jiang D, Mehta S. A patient
survey of sleep quality in the intensive care unit. Minerva Anestesiol.
2012;78(4):406-414.

10.  Gabor]Y, Cooper AB, Crombach SA, et al. Contribution of the intensive care
unit environment to sleep disruption in mechanically ventilated patients
and healthy subjects. Am J Respir Crit Care Med. 2003;167(5): 708-715.

11.  Roche-Campo F, Thille AW, Drouot X, et al. Comparison of sleep quality
with mechanical versus spontaneous ventilation during weaning of criti-
cally ill tracheostomized patients. Crit Care Med. 2013;41(7):1637-1644.

12. Boesen HC, Andersen JH, Bendtsen AQ, Jennum PJ. Sleep and delirium
in unsedated patients in the intensive care unit. Acta Anaesthesiol Scand.
2016;60(1):59-68.

13. Friese RS, Diaz-Arrastia R, McBride D, Frankel H, Gentilello LM. Quan-
tity and quality of sleep in the surgical intensive care unit: are our patients
sleeping? / Trauma. 2007;63(6):1210-1214.

14. Knauert MP, Yaggi HK, Redeker NS, Murphy TE, Araujo KL, Pisani MA.
Feasibility study of unattended polysomnography in medical intensive
care unit patients. Heart Lung. 2014;43(5):445-452.

CriticalCareNurse Vol 40, No. 2, APRIL 2020 €23

202 Iudy 60 UO 158N Aq Jpd-91.8/SEZ9Z 1/9}8/Z/01/JPA-BIOILE/AUIIUOUID WD IEYOIGA|IS ZE-UDBE//dNY WL POPEOjUMOQ



15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Weinhouse GL, Schwab R], Watson PL, et al. Bench-to-bedside review:
delirium in ICU patients—importance of sleep deprivation. Crit Care.
2009;13(6):234. doi:10.1186/cc8131.

Pulak LM, Jensen L. Sleep in the intensive care unit: a review. J Intensive
Care Med. 2016;31(1):14-23.

Friese RS. Sleep and recovery from critical illness and injury: a review
of theory, current practice, and future directions. Crit Care Med. 2008;
36(3):697-705.

Ely EW, Gautam S, Margolin R, et al. The impact of delirium in the inten-
sive care unit on hospital length of stay. Intensive Care Med. 2001;27(12):
1892-1900.

Justic M. Does “ICU psychosis” really exist? Crit Care Nurse. 2000;20(3):28-39.
Angeles-Castellanos M, Ramirez-Gonzalez F, Ubaldo-Reyes L,
Rodriguez-Mayoral O, Escobar C. Loss of melatonin daily rhythmicity is
associated with delirium development in hospitalized older adults. Sleep
Science. 2016;9(4):285-288.

Olofsson K, Alling C, Lundberg D, Malmros C. Abolished circadian rhythm
of melatonin secretion in sedated and artificially ventilated intensive
care patients. Acta Anaesth Scand. 2004;48(6):679-684.

Moon KJ, Lee SM. The effects of a tailored intensive care unit delirium
prevention protocol: a randomized controlled trial. Int ] Nurs Stud.
2015;52(9):1423-1432.

Beecroft J, Ward M, Younes M, Crombach S, Smith O, Hanly P. Sleep
monitoring in the intensive care unit: comparison of nurse assessment,
actigraphy and polysomnography. Intensive Care Med. 2008;34(11):
2076-2083.

Nicolas A, Aizpitarte E, Iruarrizaga A, Vazquez M, Margall A, Asiain C.
Perception of night-time sleep by surgical patients in an intensive care
unit. Nurs Crit Care. 2008;13(1):25-33.

Richards KC, O’Sullivan PS, Phillips RL. Measurement of sleep in criti-
cally ill patients. ] Nurs Meas. 2000;8(2):131-144.

Patel ], Baldwin J, Bunting P, Laha S. The effect of a multicomponent
multidisciplinary bundle of interventions on sleep and delirium in med-
ical and surgical intensive care patients. Anaesthesia. 2014;69(6):540-549.
American Association of Critical-Care Nurses. AACN Synergy Model for
Patient Care. AACN website. https://www.aacn.org/nursing-excellence
/aacn-standards/synergy-model. Accessed January 24, 2019.

Institute of Medicine. To Err Is Human: Building a Safer Health System.
Washington, DC: National Academies Press; 2000:155.

Schuurmans MJ, Duursma SA, Shortridge-Baggett LM. Early recogni-
tion of delirium: review of the literature. ] Clin Nurs. 2001;10(6):721-729.
Dennis CM, Lee R, Woodard EK, Szalaj JJ, Walker CA. Benefits of quiet
time for neuro-intensive care patients. / Neurosci Nurs. 2010;42(4):217-224.
Fang CS, Liu CF. Applying back massage protocol to promote an inten-
sive care unit patient’s quality of sleep [in Chinese]. Hu Li Za Zhi.
2006;53(6):78-84.

World Health Organization. Guidelines for community noise. https://
www.who.int/docstore/peh/noise/Comnoise-1.pdf. 1999. Accessed
September 11, 2018.

Darbyshire JL, Young JD. An investigation of sound levels on intensive
care units with reference to the WHO guidelines. Crit Care. 2013;17(5):
R187. doi:10.1186/cc12870

Tainter CR, Levine AR, Quraishi SA, et al. Noise levels in surgical ICUs
are consistently above recommended standards. Crit Care Med. 2016;
44(1):147-152.

Tamburri LM, DiBrienza R, Zozula R, Redeker NS. Nocturnal care interac-
tions with patients in critical care units. Am J Crit Care. 2004;13(2):102-115.
Le A, Friese RS, Hsu CH, Wynne JL, Rhee P, O’Keeffe T. Sleep disrup-
tions and nocturnal nursing interactions in the intensive care unit. / Surg
Res. 2012;177(2):310-314.

Melemis SM. Addictions and recovery. https://www.addictionsandrecovery
.org/withdrawal.htm. Last modified September 25, 2018. Accessed Febru-
ary 3, 2019.

Fan EP, Abbott SM, Reid KJ, Zee PC, Maas MB. Abnormal environmen-
tal light exposure in the intensive care environment. J Crit Care. 2017;
40:11-14.

Nightingale F. Notes on Nursing: What It Is, and What It Is Not. New
York, NY: D. Appleton and Company; 1860. https://digital.library
.upenn.edu/women/nightingale/nursing/nursing.html#IX. Accessed
January 18, 2020.

Dobing S, Frolova N, McAlister F, Ringrose J. Sleep quality and factors
influencing self-reported sleep duration and quality in the general inter-
nal medicine inpatient population. PLoS One. 2016;11(6):¢0156735.
doi:10.1371/journal.pone.0156735

Dines-Kalinowski CM. Nature’s nurse: promoting sleep in the ICU. Dimens
Crit Care Nurs. 2002:21(1):32-34.

€24 C(riticalCareNurse Vol 40, No. 2, APRIL 2020

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

Young JS, Bourgeois JA, Hilty DM, Hardin KA. Sleep in hospitalized
medical patients, part 2: behavioral and pharmacological management
of sleep disturbances. / Hosp Med. 2009;4(1):50-59.

Mirijello A, D’Angelo C, Ferrulli A, et al. Identification and management
of alcohol withdrawal syndrome. Drugs. 2015;75(4):353-365.

Mistraletti G, Carloni E, Cigada M, et al. Sleep and delirium in the inten-
sive care unit. Minerva Anestesiol. 2008;74(6):329-333.

Bellapart J, Boots R. Potential use of melatonin in sleep and delirium in
the critically ill. Br J Anaesth. 2012;108(4):572-580.

Alexopoulou C, Kondili E, Diamantaki E, et al. Effects of dexmedetomi-
dine on sleep quality in critically ill patients: a pilot study. Anesthesiology.
2014;121(4):801-807.

Nishikimi M, Numaguchi A, Takahashi K, et al. Effect of administration
of ramelteon, a melatonin receptor agonist, on duration of stay in the
ICU: a single-center randomized placebo-controlled trial. Crit Care Med.
2018;46(7):1099-1105.

Cordoba-Izquierdo A, Drouot X, Thille AW, et al. Sleep in hypercapnic
critical care patients under noninvasive ventilation: conventional versus
dedicated ventilators. Crit Care Med. 2013;41(1):60-68.

Treggiari-Venzi M, Borgeat A, Fuchs-Buder T, Gachoud JP, Suter PM. Over-
night sedation with midazolam or propofol in the ICU: effects on sleep
quality, anxiety and depression. Intensive Care Med. 1996;22(11):1186-1190.
Engelmann C, Wallenborn J, Olthoff D, Kaisers UX, Riiffert H. Propofol
versus flunitrazepam for inducing and maintaining sleep in postopera-
tive ICU patients. Indian ] Crit Care Med. 2014;18(4):212-219.

Watson P. Measuring sleep in critically ill patients: beware the pitfalls.
Crit Care. 2007;11(4):159.

www.ccnonline.org

202 Iudy 60 UO 158N Aq Jpd-91.8/SEZ9Z 1/9}8/Z/01/JPA-BIOILE/AUIIUOUID WD IEYOIGA|IS ZE-UDBE//dNY WL POPEOjUMOQ



