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A Systematic Review of Sleep Quality and Sleep Promotion in the Intensive Care Units
CHAPTER ONE: INTRODUCTION
Sleep has been intuitively and scientifically validated as a vital biological function
for both physical and psychological rejuvenation and restoration in order to heal and
recover from illnesses. Human beings spend one- third of their life in essential
restorative sleep to maintain mental acuity, physical, and psychological sense of wellbeing (Patel, Chipman, Carlin, & Shade, 2008). Sleep is absolutely essential for the
patients to survive from critical illness and reclaim their quality of life.
Sleep disturbances in critically ill patients have been documented in a plethora of
literature reviews during the last three decades as the results of the disruption of circadian
rhythm, noise, light and intrusive/invasive devices in the intensive care units (ICUs).
Furthermore, the preexisting sleep disorders, pathophysiology of the medical/surgical
conditions, and the frequent therapeutic interventions also exaggerate the ICU patients’
sleep fragmentation. To worsen the matter, research that addressed the consequences of
poor sleep quality in the critically ill patients and sleep promotion strategies to screen,
evaluate, and manage sleep disturbances in the ICU setting is limited and lacking
adequate evidence-based clinical efficacy (Matthews, 2011; Weinhouse & Schwab,
2006).
Critical care nurses who present at the patients’ bedside 24-hours a day are in the
best position to manipulate the ICU environment to ensure minimal sleep disruption for
the patients under their care. The purpose of this paper is to describe a systematic review
of literature to synthesize what qualitative research, quantitative research, and literature
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reviews have been conducted in regard to sleep quality in ICU. In addition, the current
innovative sleep promotion practices will be reviewed for practical bedside utilization,
recommendation for nursing education, and future nursing research for sleep
enhancement in critically ill patients.
CHAPTER TWO: THE PROBLEM
Background
The ICU setting was evolved from the consequences of the poliomyelitis
epidemic in the 1950s when the wide spread of mechanical ventilators were required to
care for these patients. Over the years, advances in biotechnology to support the
critically ill patients continue to reinforce the need for a complex and sophisticated ICU
environment. Nevertheless, the intimidating ICU environment with its constant noise,
light, machineries, invasive lines and tubes, mobility restriction, and social isolation has
added stressors and sleep disturbances to the critically ill patients (Wenham & Pittard,
2009).
Fragmented sleep causes fatigue, confusion, irritability, aggressiveness, decreased
pain tolerance, and altered respiratory function that can prolong weaning from the
mechanical ventilator with the result of an exorbitant expense from extended hospital
stay.

Poor sleep quality has emerged as an indicator for adverse clinical outcomes and

decreased quality of life in performing daily living activities (Burkhalter et al., 2011;
Richardson, Crow, Coghill, & Turnock, 2007).
There is minimal research that concentrates on the negative effects of sleep
disturbances on critical care outcomes and few studies that validate the efficacy of
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innovative sleep-promoting interventions in the ICUs (Kamdar, Needham, & Collop,
2012). Changes in clinical practice to promote sleep in the ICUs have been sporadic. A
multidisciplinary approach is recommended to incorporate assessment of sleep
disruption, healing environment, appropriate pharmacologic management, education, and
behavior modifications in order to reduce the detrimental impacts on the critically ill
patients (Matthews, 2011). A systematic literature review to analyze the etiologies of
sleep fragmentation and to identify the best strategy for sleep promotion in the intensive
care unit is required to ameliorate sleep disturbances for this vulnerable population.
Concept
The concept of human sleep quality has been explored by scientists via numerous
studies explaining how the body regulates sleep and the reconstruction of sleep
architecture defining sleep cycles. International nursing research have been conducted to
measure the sleep quality and to validate the accuracy of sleep measurement tools for the
last several decades.
The physiology of sleep is defined as “a periodic, reversible state of cognitive and
sensory disengagement from external environment” (Mantz, 2009, p. 38). Normal sleepwake state is the delicate combination interplay of the two neurobiologic systems: an
intrinsic circadian pacemaker (process C) and a homeostatic process (process S).
Process S function is triggered by the modulatory activity of the neuronal networks
originating from the cortical and subcortical areas of the brain. In the morning, after
adequate sleep, process S is at its lowest point. As the duration of wakefulness prolongs
throughout the day, process S increases the drive for sleep then drops at bedtime when a
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person asleep. Process C, the circadian, operates independently and is triggered by a
fixed and synchronized dark-light cycle of the internal clock located in the
suprachiasmatic hypothalamic area which secretes melatonin, the hormone of darkness,
to promote sleep. Process C influences alertness during the day and the consolidation of
sleep at night time (Collop, Salas, Delayo, & Gamaldo, 2008; Mantz, 2009; Patel et al.,
2008) (Figure 1).

Sleep-wake control systems
Environmental
light
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Figure 1: Physiology of Sleep (Mantz, 2009).
According to the American Academy of Sleep Medicine (2007) scoring criteria,
sleep is defined as nonrapid eye movement (NREM) and rapid eye movement (REM)
sleep based on a constellation of unique physiologic parameters, electroencephalographic
and behavioral characteristics (Collop et al., 2008). NREM sleep is further categorized
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into three stages: nonrapid eye movement 1(N1), nonrapid eye movement 2 (N2), and
nonrapid eye movement 3 (N3) which was stage 3 and 4 under Rechtschaffen and Kales’
staging system. Stage N1 and N2 of NREM sleep reflect light sleep followed by deep
slow-wave sleep (SWS) of N3 (Collop et al., 2008; Hardin, 2009; Kamdar et al., 2012).
Scientists have estimated that an average adult spends about 70% to 75% of total
sleep time (TST) in NREM sleep and 20% to 25% in REM sleep. The N1 stage of
NREM occupies 2% to 5% of TST and represents the transition from the alpha wave of
wakefulness to the low voltage theta wave in the electroencephalogram (EEG) channels.
The N2 stage, characterized by K-complexes and sleep spindles EEG wave forms, lasts
about 10 to 25 minutes within each sleep cycle and comprises about 45% to 55% of TST.
The N3 stage with low- frequency delta wave, also known as slow wave sleep (SWS),
occupies 15% to 20% of TST (Collop et al., 2008, p. 450; Kamdar et al., 2012, p. 97).
REM sleep is further divided into tonic REM that occurs throughout the REM
cycle with intermittent bursts of phasic REM. Tonic REM is characterized by a lowvoltage, high amplitude, mixed frequency beta and a “saw-tooth” theta range in the EEG,
and is often accompanied by skeletal muscle atonia. Phasic REM is observed with rapid
eye movements, autonomic variability, and somatic muscle twitches. Each individual
adult experiences four to six full NREM-REM cycles during one night of sleep with the
first cycle usually lasting about 70 to 100 minutes and 90 to 120 minutes for subsequent
cycles. The SWS of N3 is longest in the first third of the night while the length of REM
cycle is peak in the last third of the nocturnal sleep (Collop et al., 2008).
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The N3 stage of the NREM sleep with delta SWS is considered to be the most
restful part of restorative sleeps necessary for memory consolidation when growth
hormone and cortisol secretion occur and body metabolism demand is at its lowest. The
anabolic state of N 3 SWS is speculated as responsible for the body’s physiologic healing
and growth. Researchers believe that REM sleep stage with active brain signals is where
most dreaming, growth and restoration of brain tissue occur for perceptual learning and
emotional recuperation (Elliott, McKinley & Cistulli, 2011; Kamdar et al., 2012; Patel et
al., 2008) (see Table 1).
Sleep Quality in the ICU
Sleep is universally and intuitively recognized as essential for physical and
psychological healing and the restoration of overall well-being throughout the ages.
Restorative sleep is essential for the critically ill yet patients’ needs are often unmet in the
current contemporary ICU settings.
Elliott et al. (2011) have investigated the quality, duration of sleep, and factors
affecting sleep experienced by the adult patients in the ICUs. The results of their
investigation suggested that TST is normal or reduced but with significant sleep
fragmentation. Patients spend more time in light sleep N1 with reduced time in
restorative N 3 /deep delta SWS and shorten REM sleep (Elliott et al., 2011).
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Table 1
Sleep Architecture
Sleep Stage

TST

EEG

Function

NREM

70%-75%

N1

2%-5%

Theta wave

Sleep transition

N2

45-55%

K-complex
Sleep spindle

N3

Delta wave

Physical healing

(SWS)

Memory repair

Tonic

Beta wave

Dreaming

Phasic

Theta wave

Emotional restore

REM

15-20%

20-25%

Note. Collop et al. (2008); Kamdar et al. (2012)
TST = total sleep time

EEG = electroencephalogram

NREM = nonrapid eye movement REM= rapid eye movement
SWS = slow-wave sleep
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Patel et al. concurred that critically ill patients have reduced TST, increased
amount of time in N1 stage, decreased time in healing in SWS/N3 stage, and REM sleep
while in the ICU setting. These patients may not be deprived TST but have severely
fragmented nonconsolidated sleep, and spend 50% of the TST in daytime napping (see
Table 2) (Patel et al., 2008).
Phenomena
The etiology of ICU sleep disturbances is multifactorial manifesting itself by the
inherent nature of the ICU environment, effect of acute illness, medications, ventilatorpatient dysynchrony, pain, loss of mobility, and increased social isolation. Detrimental
physiologic and psychological sequelae have been associated with alteration in metabolic
and regulatory process that are controlled by sleep duration and sleep architecture
(Hardin, 2009).
The ICU with its modern advance life supporting intrusive equipment and
invasive monitoring devices present an intimidating and foreign environment to the
critically ill patients and their families. Alarm noises, staff conversation, and frequent
intervention related activities throughout the day and night, further exacerbate this
unfavorable environment for sleep and recuperation.
The term “delirium” has been used to describe the phenomenon of the agitated
condition of the ICU patients. Delirium has been defined as a disturbance of
consciousness characterized by inattention, changes in cognition or perceptual
disturbance that develops over a short duration of time (hours to days), and may fluctuate
over time (Arend & Christensen, 2009).
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Table 2
Sleep Quality in ICU Patients
Parameter

Deviation from normal sleep architecture

TST

Varied (same, reduce, prolong)

Time spend sleeping

50% on day, 50% on night

NREM
N1

Prolonged

N2

Prolonged

N3

Reduced

REM

Reduced

Sleep fragmentation

Severe

Note. Elliott et al. (2011)
NREM = nonrapid eye movement REM= rapid eye movement TST= total sleep time
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Iatrogenic delirium syndrome known as ICU psychosis has been implicated as the
consequence of sleep deprivation in critically ill patient in ICU. Sleep deprivation
contributes to poor clinical outcomes, increases length of hospitalization, and has long
term negative neuropsychological sequelae among survivors (Ely et al., 2004). Other
researchers, however, debate the cause and effect relationship between sleep deprivation
and delirium. At present, there is an increasing body of evidence implying that delirium
in the ICU is an independent predictor of increasing morbidity and mortality, lengthening
hospital stay, predisposing to institutionalization, and impairing cognitive function upon
hospital discharge (Weinhouse & Schwab, 2006).
Absence of diurnal light cycle due to continuous light in the ICU deranges the
circadian rhythm and has been correlated with altered cognitive function in critically ill
patients. Synchronization of dark-light cycle to the circadian sleep-wake cycle of an
individual will trigger the primary zeitgeber biological internal clock located in the
suprachiasmatic nuclei of the anterior hypothalamic region to secrete melatonin, a sleep
promoting hormone (Weinhouse & Schwab, 2006).
Light level is measured in a unit called “lux”. Moonlight is measured about 0.5
lux, bright office light ranges around 400 lux, and a sunny spring day is somewhere
between 32,000 to 60,000 lux. The mean maximum levels of nocturnal light intensity in
the ICUs range from less than 5 lux to more than 1400 lux. Nocturnal melatonin
secretion has been affected with light levels between 100 to 500 lux while human
circadian pacemaker has been disturbed with light levels of 300 to 500 lux (Patel et al.,
2008).
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Critically ill patients are polymedicated with common prescribed medications in
the ICU that may cause delirium and other profound effects on their sleep quality and
quantity. Opioids reduce both N3 SWS and REM sleeps; benzodiazepines increase N2,
reduce N3 SWS and REM sleep; dopamine, epinephrine, norepinepherine, and
phenylephrine all reduce N3 and REM sleep; beta blockers are known to cause
nightmares, increase wakefulness, and decrease REM sleep. The complex of
multifactorial etiology of sedation, anesthesia, circadian rhythm, and sleep disturbances
effects are illustrated in Figure 2 (Kamdar et al., 2012; Mantz, 2009).
Sleep quality measurement in the ICU patients remains a challenge to conduct
randomized clinical studies with adequate sample. Sleep assessments have been
categorized as objective, behavioral, and subjective measurements. Objective sleep
quality measures have been studied via Polysommography (PSG), Bispectral index (BIS),
and Multiple sleep latency test (MSLT) (Matthews, 2011).
Sleep assessment using behavioral measurement has been conducted via Wrist
actigraphy, Richmond Agitation and Sedation Score (RASS). Nursing Instrument for the
Communication of Sedation (NICS) uses subjective assessment of alertness and
arousability by the clinician simultaneously. Other subjective measurements have been
assessed via Daily Sleep Diaries, Visual Analog Scales (VASs) such as The Leeds Sleep
evaluation questionnaire (LSEQ), the Verran/Snyder-Halpern (VSH) Sleep Scale, the
Richardson-Campbell Sleep Questionnaire (RCSQ), and the Sleep in ICU Questionnaire
(Matthews, 2011).
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Figure 2: Multifactorial Etiology and Effects of Sleep Disturbances in ICU
Patients (Kamdar et al., 2012)
Sleep researchers consider PSG as the gold standard for objective sleep
measurement because the EEG, electromyogram (EMG), and electrooculogram (EOG)
are being measured simultaneously. PSG presents a logistical challenge for sleep studies.
It requires specialized equipment, trained technician, and expert interpretation. In
addition, critically ill patients may be experiencing sepsis, shock, hepatic encephalopathy,
renal insufficiency, and ICU medications that may alter EEG patterns (Kamdar et al.,
2012).
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BIS utilizes a single foam sensor with several EEG electrodes applied to the
patient’s forehead to estimate sleep depth. Artifact from patient’s movement complicates
the accuracy of sleep architecture characterization. Wrist actigraphy interprets the
patient’s motion as indicator for sleep-wake periods and may overestimate the TST
during the period of motionless wakefulness (Kamdar et al., 2012).
The RCSQ with a 5-question survey is widely used for patients and nurses to
subjectively rate the quality, depth, and efficiency of sleep of the subjects under these
studies. It is the most cost effective and feasible sleep measurement tool for large scale
ICU studies aiming at sleep promotion and sleep quality improvement projects (Kamdar
et al., 2012).
Multiple modifiable environment and patient factors have been identified by
Sareli & Schwab as a guide to establish sleep promotion protocol in Table 3 (Sareli &
Schwab, 2008).
Problem Statement
Numerous research have confirmed that critically ill patients in the ICUs are
experiencing profound fragmented nonconsolidated sleep that is interfering with their
ability to recover from illnesses and restore their sense of well being (Elliott et al., 2011;
Kamdar et al., 2012). On the contrary, screening, evaluation, and improvement of sleep
quality are at suboptimal level in the ICUs. A systematic review of literature of research
conducted to analyze the multifaceted of sleep disturbance and evidence-based innovative
sleep promotion strategies is essential to ameliorate sleep disruption in this vulnerable
population.
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Table 3
Factors Affecting Sleep in the ICU
Patient factors

Environment factors

Underlying medical illness

Ambient light

Current illness (severity of illness)

Ambient noise

Treatment of current illness

Equipment (television, ventilator, monitor)

Medications & side effect

Alarms (ventilator, monitoring equipments)

Ventilator requirement

Procedures (blood draws, diagnostic tests)

Pain

Nursing procedures

Anxiety

Beepers, phone, overhead paging

Agitation

Staff conversation

Note. Sareli & Schwab (2008)

Research Questions
What qualitative research, quantitative research, and literature reviews have been
conducted to assess the sleep quality of the critically ill patient in the intensive care units?
What are the evidence-based innovative sleep promotion strategies that are feasible and
practical to establish sleep protocol for critical care bedside nurses?
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Significance to Nursing
In the past decades, numerous research in the literature have confirmed the
multifaceted etiology of sleep disturbances in the ICU patients and its detrimental longterm psychophysiological sequelae. Sleep promotion has become one of the foci of
holistic nursing in which traditional psychological support has been cited as essential to
nurture the patient’s healing process and to restore their sense of well being.
Critical care nurses are in the unique position to implement guidelines for
effectively minimizing sleep disturbances with their 24 hours bedside vigilance. A
change in culture of care via education and the engaging of multidisciplinary health care
providers are essential to achieve compliance. Measurement of sleep quality outcomes
will be paramount to provide feedback and motivation. Future randomized sleep
promotion studies with adequate sample size (N= 100 or more) are essential to validate
the generalizability, reliability, and efficacy of the intervention strategies.
CHAPTER THREE: SEARCH STRATEGY
The versatile strategy of the Matrix Method developed by Judith Garrard, PhD
was used as a guideline to conduct this literature review. Key words and controlled
vocabulary were used for searching the electronic databases. The results of the initial
computer search were scanning for relevant titles and abstracts were rapidly read to
identify related articles that can be included for possible future full review. All notes and
documentation obtained during literature search were organized into the Paper Trail
folder (to keep track of the search), the Documents folder (to organize documents for
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review), the Review Matrix folder (to abstract each document), and the Synthesis folder
(to write the review of the literature) (Garrard, 2011).
Lists of key words, key reference sources, electronic bibliographic data bases,
home page of useful websites, and notes on how to locate materials were stored in the
Paper Trail folder. Manual search through recent nursing professional journals and
related articles’ reference were conducted for additional data sources. Duplicate articles
were identified from search results, and selected articles were obtained for full text
review.
CINAHL Plus, PubMed, Google Scholar, and PsycINFO were data bases that
were used for literature search with key words “sleep quality”, “noise”, “intensive care
unit”, “nursing”, “critical care unit”, and “sleep promotion”. The searched articles are
limited to publication in English language during the past 5 years for articles related to
sleep quality and extended to the past 10 years for sleep promotion articles due to the
paucity of published original sleep intervention studies.
Using CINAHL Plus data base, key words “sleep quality” yielded 2159 results;
with limitation to articles published in the past 5 years, 1413 results were listed. Key
words “intensive care unit” added which resulted in 25 articles that were reviewed and 12
of these articles were possible for further analysis. Entered “sleep quality” and “nursing”
in the same data base yielded 117 articles which were scanned for ICU related resulted in
8 articles with 3 duplicates and 1 non relevant. Key word “noise” by itself resulted in
7155 articles; with limited publish date from 2007 to 2012 yielded 3776 articles. When
“sleep quality” were added, 27 articles were found with 7 duplicates, 12 non relevant, and
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3 possible to use for review. “Noise” and “intensive care unit” search led to 83 results
with 6 duplicates, 68 non relevant and 11 candidates for further analysis. “Noise” and
“nursing” search yielded 520 articles that were reduced to 193 with time of publication
limited to past 5 years and to 29 articles when limited to “intensive care unit”. Of these
29 articles, 9 were duplicated, 17 were non relevant, and 3 could be candidate for further
reviewed. When using “critical care unit” instead of “intensive care unit” in combination
with “noise”, “nursing”, and “sleep quality”, results obtained were 3, 7, and 7 with
duplicates and non relevant. Key word “sleep promotion” and “intensive care unit”
yielded 3 articles with 2 are duplicates. A total of 38 articles were obtained from this
CINAHL Plus data base for further analysis.
PubMed data base was searched in the similar fashion yielding a total of 49
articles for further review. Google Scholar data base was attempted but aborted due to
high volume and low yield of possible usable articles. Similar search strategy was
performed with PsycINFO data base. A total of 7 articles from this data base were
obtained for further review.
Additional manual searching related articles’ references was performed resulting
in 12 articles. After duplicate articles were removed, 106 articles were selected for full
text reviewed; 33 of these articles are excluded for not meeting ICU adult population
criteria. The rest of the 73 articles’ full text was reviewed for inclusion in the system
review analysis. The final 30 articles were selected for systematic review with 18 chosen
for sleep quality analysis and 12 for sleep promotion strategies (see Figure 3).
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Figure 3: Flow Chart of Systematic review

# of records identified through
database searching, n= 1334
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through other sources, n=12

Eligibility

Screening

# of records after duplicates
removed, n=1273

# of records screened
n =106

# of records excluded
n=33

# of full text articles
assessed for eligibility
n=73

# of full-text articles excluded,
with reasons n= 37
Articles excluded include those
that are not scientific research, did
not meet inclusion criteria, not
peer-reviewed, editorials, and
clinical protocols

Included

# of studies included in sleep
quality studies
n= 18 (7 original, 11 system review)

# of studies included in sleep
promotion studies
n=12 (8 originals, 4 system review)
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CHAPTER FOUR: THE SAMPLE
Selection Criteria
A literature search was conducted using electronic data bases CINAHL, PubMed,
and PsycINFO data bases using the key search terms. Searches were limited to studies
performed with human adults over 18 years of age. The selected articles were restricted
to the research literature related to sleep quality and sleep promotion for the ICU adult
patients.
Inclusion Criteria
Full text articles written in English language published since 2006 to present
related to sleep quality and sleep promotion in the ICU were included. Studied subjects
in chosen articles were limited to adult population.
Exclusion Criteria
Articles that are published prior to 2006 or nonrelated to sleep quality or sleep
promotion are excluded. Furthermore, studies that conducted with vulnerable population
including neonate, pediatric, and obstetric population are excluded in the review.
Strengths
Thirty articles were selected for systematic review. Eighteen of these articles
addressed sleep quality in the critically ill and were published from 2006 to 2012. From
these articles, eleven were literature review, five were quantitative studies, and two were
qualitative research. Twelve articles related to sleep promotion in the ICU from 2009 to
2013 were incorporated for analysis; four were systematic literature review, four were
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quantitative studies, one was qualitative research, two were mixed quantitative and
qualitative studies, and one randomized quasi-experimental study.
Limitations
Majority of reviewed studies have small to moderate sample size due to difficulty
and impracticality in conducting large longitudinal controlled randomized with critically
ill patients in various ICU settings. The gold standard of polysomnography to measure
sleep quality in ICU patients was conducted in limited number of the reviewed studies
due to the technical challenge and feasibility.
CHAPTER FIVE: QUALITY APPRAISAL
A literature review of thirty articles, both qualitative and quantitative, was
selected to assess the sleep quality and sleep promotion strategies for the critically ill
patients in the ICU. These articles were separated into sleep quality studies and sleep
promotion strategies. They were reviewed chronologically according to the published
year to reflect the most up-to-date information.
Melnyk Pyramid Seven Levels of Evidence Model was used to grade the strength
of the evidence-based research for each article. Level one consisted of a systematic
review and meta-analysis of randomized controlled trials, as well as clinical guidelines
that were based on systematic reviews or meta-analyses. Level two pertained to one or
more randomized controlled trials while level three included non randomized controlled
trials. Level four consisted mainly of case-control or cohort studies. Level five was
assigned for systematic review of descriptive and qualitative studies while level six only
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included a single qualitative study. Finally, level seven reflected only the expert opinions
(see Figure 4 and Table 4) (Melnyk & Fineout-Overholt, 2011).

Figure 4: Melnyk’s Pyramid Model (Melnyk & Fineout-Overholt, 2011)
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Table 4
Melnyk Pyramid Levels of Evidence
Levels of evidence

Level I_ Systematic review and meta-analysis of randomized controlled clinical trials.
Clinical guidelines recommended by systematic reviews or meta-analysis
Level II_ One or more randomized controlled clinical trials
Level III_ Nonrandomized controlled clinical trials
Level IV_ Controlled case study or cohort study
Level V_ Systematic review of qualitative and descriptive studies
Level VI_ One qualitative or descriptive study
Level VII_ Expert opinion

Note. (Melnyk & Fineout-Overholt, 2011)
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Systematic Reviews of Sleep Quality Studies
The selected 18 articles on sleep quality consisted of 5 quantitative studies, 2
qualitative studies, and 11 systematic reviews. In order to comprehend the complexity of
sleep quality in the critically ill patients, studies related to the factors that contributed to
sleep disruption were listed chronologically to reflect current up-to-date information.
Weinhouse and Schwab (2006) conducted a systematic review on the sleep
disruption and its biologic and psychological consequences related to the patients in the
ICU. They concluded that critically ill patients suffered from severely fragmented
nonconsolidated sleep. The total 24 hours sleep time may be the same but with increasing
arousals and awakenings with 50% of total sleep time occurring as short bouts of day
time sleep which prevents patients from obtaining REM and delta sleep (SWS)
(Weinhouse & Schwab, 2006) . Noise, light, pain, patient-care activities, ventilator
dysynchrony, and medications were identified as modifiable factors that adversely affect
sleep quality in the critically ill. A multifaceted approach including ICU environmental
control and choice of pharmacologic measures to minimize sleep disturbances was
recommended (Weinhouse & Schwab, 2006).
Sleep quality measurement in critical care patients presents a challenge in itself.
Polysomnography is a gold standard to objectively evaluate the quality and quantity of
sleep; however, it is technically difficult and impractical to conduct routinely on ICU
patients (Bourne, Minelli, Mills, & Kandler, 2007).
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Bourne et al. (2007) compared the reliability between other objective methods
(actigraphy and BIS) and subjective methods (nurse observation or patients’
questionnaires) to measure sleep quality in critical care patients. BIS was recommended
as more advantageous than actigraphy in objective measurement of sleep quality in
critical care patients since actigraphy overestimated total sleep time due to being less
reliable in terms of quiet wakefulness. Nurse assessment using Richards-Campbell Sleep
Questionnaire (RCSQ) was suggested as an acceptable subjective measurement of sleep
quality in the critically ill. The authors recommended that statistical methodology for
comparison of sleep measurement studies needs improvement and the use of correlation
coefficients (r) was inappropriate to compare different sleep measurement techniques.
The main limitation of this study is the small sample size (N= 12 to 24) of ICU patients
(Bourne et al., 2007).
Noise levels in the ICU have been identified as one of the factors that affect sleep
quality in the critically ills. The World Health Organizations (WHO) has recommended
hospital noise levels should not exceed 35 decibels during night and 40 decibels for
daytime (Christensen, 2007, p. 188).
Christensen (2007) has conducted a descriptive study of noise levels in a ninebed general ICU to measure, analyze and compare acoustic noise levels. Noise level data
were recorded at 5-minute intervals over 3 consecutive days using the Norsonic 116
sound level meter in the internationally agreed ‘A’ weighted scale. Three-way analysis
of variance (ANOVA) was utilized to compare mean noise levels between 3 different
shifts over 3 days. The results revealed a similar constant background mean noise level
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of 56.42 decibels for both day and night with peak levels reaching 80 decibels at irregular
intervals (Christensen, 2007, p. 188). Limitations of this study include small sample size
(N= 9), limited time period for data collection, and the “Hawthorne effect” that
influences ICU staff’s behavior while under observation.
Nicolas et al. (2008) conducted a quantitative single blinded descriptive research
study to investigate night-time subjective sleep perception of 104 surgical patients in the
16-bed ICU comparing with the nursing assessment records. The five-item RichardCampbell Sleep Questionnaire (RCSQ) constructed as a Visual Analogue Scale (VAS) on
a 100-mm graduated scale was used to obtain patients’ subjective perception of night
sleep. Statistical Package for Social Sciences (SPSS) was used to analyze data. The onefactor ANOVA and variance coefficient/range with defined level of significance of p <
0.05 was used to compare agreement level between patients’ sleep perception and nurses’
observation . The nurse-patient perception only correlated 50% of the time with nurses
generally overestimating the patients’ sleep quality (Nicolas et al., 2008, p.188).
In their prospective multicenter cohort study of sleep disturbances post ICU stay,
Orwelius, Nordlund A., Nordlund, P., Edell-Gustafsson, and Sjoberg (2008) hypothesized
that ICU patients continue to have sleep disturbances long after their discharge from the
hospital. The Basic Nordic Sleep Questionnaire and the Medical Outcomes Study 36item Short-form Health Survey were sent to 1,625 participants at 6 and 12 months after
their discharge from the hospital; 723 responded at 6 months and 497 at 12 months. The
SPSS version 15 with significant defined at p <0.05 was used to compare the
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participants’ data with 6,093 responses from the reference group (Orwelius, Nordlund,
Nordlund, Edell-Gustafsson, & Sjoberg, 2008, para. 10).
The results from the study conducted by Orwelius et al. suggested that changes in
sleep quality after ICU stay are minor with sleep disturbances more common after 6
months and no improvement over time. Concurrent diseases were identified as the main
factor for difficulty in falling asleep rather than post ICU experiences. Limitations of this
study include a reference group that was chosen from the general hospital patients instead
of the ICU population, and the ICU length of stay was short. In addition, there are risks
of recall bias, significant decrease of responded questionnaires at 12 months follow up,
substance use or misuse not addressed, and post-traumatic stress disorder not assessed
(Orwelius et al., 2008).
Patel et al. (2008) reviewed the effects of acute illness on sleep quality and the
integrated approach of sleep promotion for ICU patients. Medical conditions such as
congestive heart failure, chronic obstructive pulmonary disease, and acute myocardial
infarction have been associated with decreases in sleep quality. Sepsis triggered an
increase in NREM sleep, a decrease in REM sleep, as well as altering normal circadian
and melatonin secretion. Common medications prescribed in ICU such as agents for pain
and sedation have altered the normal pattern of restorative sleep. Reduction of noise,
light, night time disruption, and sleep-altered medications were suggested in sleep
promotion strategies for ICU patients. Ventilator synchrony, relaxing massage, music
therapy, and aromatic therapy were mentioned as useful in improving overall sleep
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quality. However, data to support usefulness of these sleep promotions were not
explored (Patel et al., 2008).
Salas and Gamaldo (2008) considered sleep disruption in the ICU as
multifactorial. The authors recommended that the baseline sleep history of the ICU
patient, the impact of the ICU environment, and the systematic analysis of the impact of
sleep deprivation on the ICU patient need to be incorporated to develop effective sleep
promotion protocol (Salas & Gamaldo, 2008).
Sareli and Schwab (2008) confirmed that the critically ills experienced sleep
fragmentation in the ICU due to multiple modifiable environmental and patient factors
such as noise, light, alarms, procedures, ventilator dysynchrony, and sleep-disturbing
medications. The authors stated that sleep disturbances impair immune function, alter
hormonal and metabolism systems, reduce respiratory muscle function, and affect
neurocognitive function. The authors acknowledged that the direct link between sleep
disruption and patient morbidity and mortality has not been established with evidencebased data, but there are accumulative evidences which suggest an interaction between
sleep fragmentation, delirium, morbidity, and mortality. An integrative sleep promotion
strategy targeting both the multiple modifiable environmental and patient factors with
polysomnogram data to objectively measure sleep quality was recommended (Sareli &
Schwab, 2008).
Hardin (2009) reviewed the altered sleep physiology features in adult ICU
patients such as sleep fragmentation, increasing NREM light sleep, and day time sleep
with reduction of NREM deep restoring sleep. The author highlighted the unknown

27

etiology of acute illness, ventilator dysynchrony, medications, and the inherent nature of
ICU environment that affect sleep quality in the ICU. The natural hormone of darkness
melatonin with its immunologic property was recommended for further study to establish
clinical implication for sleep disturbances in this particular population (Hardin, 2009).
The ICU environment has been cited as one of the modifiable factors in sleep
promotion for the critically ills. Noise levels in the ICU have been studied in the United
States and globally. Macedo, Mateus, Costa, Asprimo & Lourenco (2009) conducted a
quantitative observational study using a Minipa model MSL-1532 C (USA) to measure
sound levels in three ICUs located in Sao Paulo, Brazil. Sound levels were recorded over
a two-hour session in the morning, afternoon, and evening in the three ICUs. Descriptive
statistics using Microsoft’s Excel 2000 was used to analyze data. The three ICUs had
mean level values of 64.1decibels, 58.9decibels, and 64 decibels which are 30% over the
Brazilian Technical Standards Association recommendation level of 35 to 45 decibels.
The authors reported similar finding in Austrian, Spanish, and Canadian hospitals
suggesting ICU noise reduction strategies need to be included in sleep promotion
protocol worldwide (Macedo, Mateus, Costa, Asprimo, & Lourenco, 2009, p. 845).
Tembo and Parker (2009) conducted a systematic literature review of twenty two
articles that included eight literature reviews, five qualitative, and nine quantitative
studies to identify factors that contribute to sleep disturbance in the ICU. The authors
summarized that intrinsic factors such as severity of illness, prior experiences, and the
modifiable factors such as pain, pharmacological agents, mechanical ventilation,
procedures, and ICU environmental factors all contributed to the alteration of sleep
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quality. The multisystem impact of sleep deprivation on the recovery process of the ICU
patients is presented in Figure 5 (Tembo & Parker, 2009).
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Figure 5: Multisystem impact of sleep deprivation (Tembo & Parker, 2009)

Tembo and Parker (2009) recommended noise reduction, minimizing sleepdisturbing pharmacological agents, clustering procedures to provide uninterrupted
adequate sleep time, ventilator synchrony, and promotion of comfort and relaxation to be
incorporated in ICU sleep protocol. Future research focusing on reliable and effective
tools to monitor sleep quality in critically ill patients was suggested by the authors
(Tembo & Parker, 2009).
Xie, Kang, and Mills (2009) reviewed literature to identify if noise was the most
disruptive factor to sleep; what noise source was the most disturbing; and how effective
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were the current interventions for noise reduction in the ICU. The authors reviewed 23
studies that employed a variety of methods including polysomnography, observation,
self-assessment questionnaire, and environmental noise recording to investigate sleep
quality outcomes (Xie, Kang, & Mills, 2009).
In the systematic review conducted by Xie et al. (2009), 6 original studies
suggested that noise was only a small factor responsible for sleep disturbances in the ICU
while 5 studies claimed that noise was the major sleep disturbance factor. Staff
conversation and alarms were identified as the most disruptive sources of noise. Noise
reduction strategies using sound masking was identified as most effective in sleep
improvement followed by earplugs and behavior modification respectively (Xie et al.,
2009).
In the clinical trial conducted to establish the physiological and psychological
outcomes associated with ICU noise exposure among post-cardiac surgery patients, Hsu
et al. found that annoyance and insomnia were the major responses of their studied
subjects. Although noise level was not significantly associated with the patients’
perceived responses, Hsu et al. (2010) confirmed that ICU noise was positively and
significantly correlated with increased heart rate and blood pressure which negatively
affected the patients’ recovery post operative course. Limitations of this clinical study
include small sample size (N= 40) and population limited to only post first-time cardiac
surgery patients (Hsu, et al., 2010).
Elliott et al. (2011) reviewed 26 observational studies and 16 clinical trials to
assess quality and quantity of sleep in ICU patients. The authors summarized that the
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critically ill patients experienced significant sleep fragmentation while total sleep time
remained normal or slightly reduced. These patients spent equal time in night and day
time sleep. Light non-REM stage N1 and N2 were prolonged while deep slow-wave and
REM sleep was shortened. Factors that accounted for sleep disruption included high
sound levels, non-circadian light, frequent interventions, critical illnesses, medications,
and ventilator dysynchrony (Elliott et al., 2011).
A qualitative study using tape-recorded verbatim interviews of post ICU
discharge patients to explore the meanings of ICU sounds was completed by Johansson,
Bergbom and Lindahl (2012). The phenomenological hermeneutical method was used to
interpret the 13 recorded interviews. This method was inspired by the French
philosopher Paul Ricoeur who believed that a narrative was related to the lived world of
the narrator and should be viewed in its wholeness rather than its parts. The emerging
theme from this study was the unpredictable shifts between silence and disturbing sounds
that created sleep disturbances and impeded the recovery process of ICU patients.
Limitations of this study originated from small convenient sample (N= 13) and recall bias
(Johansson, Bergbom, & Lindahl, 2012).
Sleep architecture and sleep fragmentation in the critically ills were reviewed by
Kamdar et al. (2012). Critically ill patients spent more time in NREM light sleep in stage
N1 and N2 with decreasing time in deep sleep of N3 and restorative REM sleep. Noise,
light, patient care activities, mechanical ventilation, medications, pain, and preexisting
illness were cited as factors that contributed to sleep fragmentation in the critically ills.
The authors recommended multifaceted interventions focusing on maintaining circadian
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homeostasis, minimizing night time disruptions, judicial use of sleep disturbing
medications, and sleep restorative education for culture change in ICU multidiscipline
team members. The details of the studies and sample sizes were not mentioned in the
review (Kamdar et al., 2012).
In the non-randomized quality improvement study conducted by Little et al.
(2012), quality and quantity of sleep in the ICU were analyzed using patient self report
12- item questionnaire after discharge from the unit. Statistical analysis using student’s ttest & Chi square test to compare vented versus non-vented patients. Spearman
correlations were used to compare the relationship between sleep quality and severity of
illness, two tailed, p-value <0.05 is determined to be statistically significant. Patients
reported fragmentation in sleep quality and quantity in the ICU as compared to sleep at
home. There was neither significant correlation between sleep quality and severity of
illness nor between vented and nonvented patients. The five most reported sleep
disruption factors were noise, bright light, pain, positional discomfort, and intravenous
catheters. Numerous limitations of this study were the non-validated questionnaire, non
tested instrumental bias, sleep quality and quantity were estimated subjectively by
patients’ resulting in recall bias, investigator’s bias, and sample limited to oriented and
stable ICU patients (Little et al., 2012).
Silva, R., Fittipaldi, Louro and Silva, C. (2012) reviewed 16 articles concerning
the impact of alarm noise from ICU equipments for the comfort and safety of the
critically ill patients. High level alarm noises contributed to sleep disturbances in the
ICU. The majority of the alarms (85%) were false alarms leading to alarm fatigue that
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caused staff to ignore all alarms which in turn affected the safety of ICU patients (Silva,
Fittipaldi, Louro, & Silva, 2012, p.2805).
The summary and grading of the systematic reviews of the 18 sleep quality
studies using Melnyk Pyramid Levels of Evidence is outlined in Table 5 with eleven
articles graded level I, one level III, two level IV, and four level VI.
Systematic Reviews of Sleep Promotion Studies
Awareness of poor clinical outcomes associated with ICU sleep fragmentation has
increased over the past decades while clinical bedside practices to promote sleep have
changed minimally. Twelve selected sleep promotion studies/ literature reviews were
reviewed to determine efficacy and appropriateness of the recommended interventions.
The appropriate clinical implication of the reviewed sleep promotion articles were
evaluated using the Joanna Briggs Institute’s grade of recommendation. The Briggs’
grading recommendation is based on the Appraisal of Guidelines Research and
Evaluation (AGREE) to evaluate the appropriate of clinical implication. Grade A is
recommended for clinical practices that have strong support that merits application based
on feasibility, appropriateness, meaningfulness, and effectiveness. Grade B is suggested
for clinical guidelines that have moderate support that warrants consideration of
application. Grade C is not supported for clinical application (The Joanna Briggs
Institute, 2008) (Figure 6).
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Briggs’ Grade of Recommendation
Grade of
Feasibility
Recommendations

Appropriateness

Meaningfulness

Effectiveness

A.

Strong support that Strong support that Strong support that Strong support that
merits application merits application merits application merits application

B.

Moderate support
that warrants
consideration of
application

Moderate support
that warrants
consideration of
application

Moderate support
that warrants
consideration of
application

Moderate support
that warrants
consideration of
application

C.

Not supported

Not supported

Not supported

Not supported

Figure 6: Briggs’ Grading of Recommendation (The Joanna Briggs Institute, 2008)

McIntosh and MacMillan (2009) interviewed 26 students and 15 registered nurses
from 5 geographically distant Higher Education Institutions in the United Kingdom
regarding their attitudes toward sleep promotion for their patients. The study’s
theoretical framework was based on Ajzen’s Theory of Planned Behavior which
hypothesizes that behavior is influenced by three main factors: one’s attitude to the
behavior itself, the subjective norms about the behavior, and one’s perceived control to
carry out the behaviors .The study participants expressed generally positive attitudes
toward importance of patients’ sleep quality. Barriers to sleep promotion included the
attitudes of peers, unit culture, and routine orientation of care. The implication for
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nursing practice was the need for managers to foster staff awareness and to encourage
practicing sleep promotion strategies (McIntosh & MacMillan, 2009).
Fontana and Pittiglio (2010) reviewed 10 empirical studies focusing on the
abatement of ambience stressors that affected sleep quality of ICU patients. Topf’s
Environmental Stress Model (EMS) which hypothesized that poor health outcome could
be the result of subjective and physiologic stress caused by ambient stressors was utilized
as the framework for sleep promotion intervention. Noise, light, and frequent clinical
interventions were identified as major ICU ambient stressors. The study recommended
sleep promotion strategies including quiet time protocol, ear plugs, eye masks, non
disturbance periods, and behavior modification education program with multidisciplinary
approach. The appropriate EMS framework contributed to the strength of this review
while the limitation of literature search to CINAHL data base presented a possibility of
information bias (Fontana & Pittiglio, 2010).
The World Health organization (WHO) proclaimed 2005 as the year of alternative
and complementary medicine (Moeini, Khadibi, Bekhradi, Mahmoudian, & Nazari,
2010). Contemporary health promotion strategies embrace alternative and
complementary medicine based on its efficacy and safety. Aromatherapy, massage
therapy, music therapy have long been utilized in clinical practice of holistic nursing
care. The effectiveness of these complementary therapies on sleep promotion in the ICU
has been published in recent medical and nursing journals.
Moeini et al. (2010) studied the effect of aromatherapy on the quality of sleep in
ICU patients experiencing ischemic heart disease. Sixty four ICU patients with ischemic
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heart disease who met inclusion criteria were randomly divided into control and
experimental groups. A small box containing a piece of cotton saturated with 2 drops of
lavender oil was placed 20cm from the patients’ pillows for 3 consecutive nights from 9
PM to 6 AM. Pre and post-intervention questionnaires were completed by a research
assistant who was unaware of the patients’ assigned group. SPSS descriptive and
inferential statistics, independent t-test, groups paired t-test, Chi square, and Mann
Whitney U test were used to analyze data. Mean score of sleep quality for the
aromatherapy group improved with significant p < 0.001 (Moeini et al., 2010, p. 238).
Repeated large randomized sample study over a period of time with objective and
subjective measurements of sleep quality is needed to confirm the efficacy of
aromatherapy.
Massage therapy promotes muscle relaxation, decreases pain, stress, anxiety, and
induces sleep. Nerbass, Feltrim, Souza, Ykeda, and Lorenzi-Filho (2010) studied the
effect of massage therapy on sleep quality on forty randomized post coronary artery
bypass graft surgery (CABG) patients. The intervention group received neck, shoulder,
and back massages by the same physiotherapist for three days 2 to 3 hours prior to
bedtime. Participants kept a sleep diary and were evaluated each morning after
intervention using the Visual Analogue Scale (VAS) for pain and fatigue. SPSS Version
15 software, student t-test, Mann-Whitney, Chi-square tests, two-way repeated measures
ANOVA were used to analyze data with significant level p < 0.05. The authors
concluded that massage therapy significantly improved sleep quality and recovery from
fatigue (Nerbass, Feltrim, Souza, Ykeda, & Lorenzi-Filho, 2010, p. 1105). The strength
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of this study was based on the randomization and similar characteristic of control and
intervention groups. Limitations were due to small sample (N= 40), population limited to
post CABG patients, and no objective measurement for sleep quality.
Psychological support from nurse-patient interactions has been associated with
patient outcome improvement. In the integrative review conducted by Papathanassoglou
(2010), the author identified 2 nurse led relaxation studies that show sleep quality
improvement in ICU patients. Six-minute back massage showed a significant
improvement of sleep quality measured by polysomnography while relaxation and
imagery resulted in improved subjective sleep quality in the critically ill. Limitations of
both studies were small sample size (69 and 38), short duration of intervention (1 to 2
nights), and only cardiovascular ICU patients included in one study (Papathanassoglou,
2010). Future research will need to include large randomized general ICU population to
confirm the efficacy of massage, relaxation, and imagery in sleep promotion protocol.
In an attempt to investigate the efficacy of sleep promotion strategy, Li, Wang,
Wu, Liang and Tung (2011) designed a two phase quasi-experimental control study
aimed at noise and light reduction, and limitation of sleep-disturbed activities during the
night time hours. Sixty recruited surgical ICU patients were randomized and placed into
either the control group that receive usual care or the experimental group that receive
sleep guidelines care. Sleep in the Intensive Care Unit Questionnaire (SICUQ) and the
Richards-Campbell Sleep Questionnaire (RCSQ) were filled out by participants with
appropriate explanations. Statistical data were analyzed using SPPS version 15,
independent t-test, Wald Chi-square, and generalized estimate equation. Overall sleep
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quality was subjectively better for the experimental group (p = 0.027). Day-time
sleepiness and night time care-related interruption were reported less for the experimental
group than the control group. Noise perceived was also significantly lower in the
experimental group (p = 0.046) than in the control group (Li, Wang, Wu, Liang, & Tung,
2011).
Li et al. (2011) acknowledged the limitation of their study due to the fact that the
experimental group was stable non-intubated post-operative patients; sleep assessment
was done only on the second night in the ICU environment; and only a non-equivalent
post-test was conducted. The sleep guidelines proposed by the authors to reduce night
time external stimuli were low cost and easy to accomplish but required effort and
determination of all the critical health care team members.
Mathews (2011) systematically reviewed the occurrence, etiology, and risk
factors of sleep disturbances and fatigue in critically ill patients. In this review,
Spielman’s Three-Factor Model was utilized to explain the interaction between
predisposing, precipitating, and perpetuating factors that contributed to the persistence of
poor sleep quality in ICU patients. Etiology of ICU-related sleep disruption emerged
from preexisting primary sleep disorders, underlying illness/ injury,
therapeutic/diagnostic interventions, and the ICU environment itself. The author
emphasized that screening, evaluation, and management of sleep disturbances and fatigue
are still inadequate in the ICU setting (Matthews, 2011).
Mathews analyzed nine recent sleep promotion studies conducted by Dennis et al.
(2010), Hu et al.( 2010), Monsen & Edell-Gustafsson (2005), Olsen et al. (2001),
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Richardson et al. (2007), Scotto et al. (2009), Stanchina et al. (2005), Walder et al.
(2000), and Wallace et al. (1999). The author summarized that sleep quality was
improved with intervention of quiet time, use of eye masks and earplugs, behavioral
modification program, and white noise strategies. Mathews suggested a multidisciplinary
approach consisting of environmental control, appropriate pharmacologic utilization, and
educational and behavioral interventions to ensure sleep promotion efficacy (Matthews,
2011).
The positive influence of music therapy on relaxation, anxiety, stress, depression,
insomnia, and pain have been documented in health literature. Ryu, Jeong Park, and
Heeok Park (2011) designed a randomized experimental study to investigate the effect of
earplug delivered sleep-inducing music while wearing an eyeshield on fifty eight post
percutaneous transluminal coronary angiography patients in the cardiac care unit. Data
on the sleep quantity was obtained from a sleep questionnaire, and the modified Verran
and Synder-Halpern (VSH) questionnaire was used to collect sleep quality information.
Independent t-test was used to analyze their hypotheses. Intervention group reported
significantly higher sleep quantity and quality than the control group (p = 0.002, p <
0.001) (Ryu, Park, & Park, 2011).
Randomized subjects gave strength to the experiment conducted by Ryu et al.
(2011), however the small sample size (N= 58) and limitation to post percutaneous
transluminal coronary angiography patients required further future research with a larger
number of participants in a variety of ICU settings to validate their findings.
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In ancient China, the herbal valerian essential oil has been used to promote
healthy blood circulation to relieve pain and induce sedation. Valerian influences the
adenosine and serotonin sleep receptors, the nerve receptors that regulate sleep.
Numerous valerian-related studies reported the improvement of sleep quality with few
side effects (Chen, Chao, Lu, Shiung, & Chao, 2012). Traditional Chinese medicine has
been based on the theory that the function of human organs is regulated by the flow of
life energy called “qi” via channels known as “meridians”. Practitioners of acupuncture
have identified the acupoints along the meridians to stimulate the flow of qi to prevent or
treat disease. Eastern Chinese medical literature has identified over 54 acupoints that are
related to sleep disorders; in particular the Neiguan and Shenmen located near the inner
side of the wrist, and Yongquan points located on the foot have also been recognized as
sleep promotion acupoints (Chen et al., 2012).
Innovative sleep promotion strategy such as acupressure using valerian
aromatherapy has been studied by Chen et al. (2012) on a randomized clinical trial with
85 participants in a 42-bed adult ICU. The 41subjects in the experimental group received
18 minutes of valerian acupressure to the Neiguan, Shenmen, and Yongquan sleep
promotion acupoints prior to bedtime. ActiGraph GT1M activity monitor, heart rate
measurement, nursing activity and sleep observation check lists were used to collect
objective quantitive sleep data. Stanford Sleepiness Scale (SSS) was used to collect
subjective sleep quality data. The SPSS 12.0 software, Chi-square, independent t-test,
pair t-test, and Pearson’s correlation were utilized to analyze collected data. The results
indicated improvement of total sleep time (p = 0.01), reduction in waking frequency (p =
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0.01), and decreased subjective sleepiness upon awaken in the morning (p = 0.03) with
the valerian acupressure intervention (Chen et al., 2012).
Adequate randomized samples with multiple objective and subjective
measurements added strength to the clinical trial conducted by Chen et al. (2012).
However, the authors reported that the sleep measurement and sleep observation results
in their study were inconsistent due to the actigraphy recording data may overestimate
total sleep time with quietly awaken period. Further limitation of this study was the
limited time spent actually observing sleep (five minutes every hour), and the Stanford
Sleepiness Scale was only used to assess levels of sleepiness after waking up in the
morning instead of the entire day time sleepiness (Chen et al., 2012).
Reliable sleep measurement tools are needed to conduct future studies to validate
the efficacy of valerian acupressure in sleep promotion strategies. Education and training
in proper acupressure are indicated before this technique can be implicated for nursing
bedside practice.
In the past year, repeated studies were conducted to validate the effect of the use
of eye masks to limit environmental light on sleep quality in the critically ills.
Daneshmandi, Neiseh, SadeghiShermeh, and Ebadi (2012) carried out a control
randomized clinical trial using sixty patients with acute coronary syndrome. The
Pittsburg Sleep Quality Index (PSQI) questionnaire designed by Buysse et al. in 1989
was used to collect sleep quality data since this index had 90% sensitivity and 87%
specificity. SPSS software version 19, descriptive inferential statistics, paired t-test,
independent t-test, and Spearman and Pearson correlation coefficient were used to
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analyze the collected data in their study. Pre and post intervention paired t-test showed a
significant difference (p < 0.000) improvement in sleep quality with the use of eye masks
to control environmental light in the ICU. Independent t-test also showed a significant
different (p < 0.05) improvement in the total score of sleep quality between the control
and post intervention group. The authors cited similar results in sleep quality
improvement with the use of an eye mask from past studies conducted by Stanchina et al.
(2005), Richardson et al. (2007), Koo and Koh (2008), and Hu et al. (2010)
(Daneshmandi et al., 2012).
Limitations of the study conducted by Daneshmandi et al. (2012) was the small
sample size (N= 60), including only adult patients with coronary syndrome, and lack of
objective measurement of sleep quality. Moreover, the difficulty in the patients’
willingness to use eye masks and the emergency need for narcotic and sleep-altered
medications were the challenges documented in this study.
The effect of relaxing music on sleep quality in the critically ill has not been
widely studied at the present time. Su, Lai, Chang, Yiin, Perng, and Chen (2012)
designed a randomized double blind controlled clinical trial using 28 adult medical ICU
patients to investigate the effect of 45 minutes of non-commercial music on nocturnal
sleep quality. Polysomnography monitoring objective sleep quality was recorded for the
first 2 hours of night time sleep between the time of 21:30 to 23:30; Verran and SynderHalpern Sleep Scale (VSH) questionnaire (reliability coefficient 0.82) was used to rate
subjective sleep quality immediately after the participant woke up in the morning (Su,
Lai, Chang, Yiin, Perng, & Chen, 2012).
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Su et al. (2012) used SPSS software PASW 18.0, t-test, Chi-square test, Fisher’s
skewness coefficient, generalized estimating equation, and Post hoc multiple
comparisons for data analysis with statistical significance set at p = 0.05. Participants in
the music intervention group reported better subjective sleep quality than the control
group. Polysomnography recorded music intervention group had shorter light stage N2
sleep and longer deep sleep stage N3 than the control group. There were no statistically
significant differences noted in terms of total sleep time, sleep onset latency, sleep
efficiency, and stage N1 sleep between the experimental and control groups (Su et al.,
2012).
Well designed controlled randomized double blind clinical trial and thorough
statistical analysis both objective and subjective measurement of sleep quality gave
strength to this study conducted by Su et al. (2012). However, the lingering effect of
music therapy was not observed due to the short time of the intervention taking place.
The 2 hours polysomnography recording limited the amount of data available for
analysis. Sedating music therapy is economical and feasible for clinical implication of
sleep promotion strategy. Future studies to validate music therapy efficacy will need a
larger and more diversified ICU population.
The most recent systematic review the effect of earplugs and eye masks on sleep
quality and delirium outcomes in the critically ill was performed by Always, Halm,
Shilhanek and St. Pierre (2013). The authors analyzed seven original studies conducted
by Wallace et al. (1999), Hu et al. (2010), Kamdar et al. (2013), Jones and Dawson
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(2012), Van Rompaey et al. (2012), Scotto et al. (2009), and Richardson et al. (2007)
(Always, Halm, Shilhanek & St. Pierre, 2013).
Wallace et al. (1999) performed a randomized repeated-measures experiment
using 6 healthy volunteers in a simulated ICU environment to measure effects of ear
plugs on sleep outcomes. Beneficial impact was noted on percentage of REM sleep,
REM latency, and sleep maintenance efficiency index (ratio of total sleep time to time in
bed minus time waiting to fall asleep) (Alway et al., 2013).
Richardson et al. (2007) reported no significant change in sleep quality or
quantity with the use of earplugs or eye masks in their post-test nonrandomized quasiexperimental using 64 adult ICU patients. Scotto et al. (2009) found improvement in
total sleep scores and subjective sleep perception but no change in falling asleep time in
their randomized quasi-experimental using earplugs with 88 critically ill participants
(Alway et al., 2013).
Hu et al. (2010) conducted randomized repeated-measure experimental study to
explore the benefit of earplugs and eye masks using 14 healthy individuals exposed to a
simulated ICU environment. Improvement in REM sleep, shorten REM latency, lessen
arousals of sleep, and elevation of nocturnal melatonin levels were significant with the
intervention group (Alway et al., 2013).
On the contrary, Jones and Dawson (2012) reported no improvement in sleep
quality or quantity with the use of earplugs and eye masks in their pre-post
nonrandomized quasi-experimental study with 100 critically ill adults. Similarly,
Kamdar et al. (2013) found no significant improvement in sleep or cognitive status in
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their nonrandomized pre-post test study the efficacy of earplugs and eye mask on 15
critically ill adults (Alway et al., 2013).
Interestingly, Van Rompaey et al. (2012) reported better sleep perception after
the first night using earplugs but no improvement with 2nd to 4th night in their randomized
controlled trial of 136 adult ICU patients. The use of earplugs also demonstrated lower
prevalence and severity of delirium as well as a delayed onset of cognitive alterations in
this study (Alway et al., 2013).
Always et al. (2013) ranked the seven above mentioned original studies in their
review as either level B or C according to the American Association of Critical-Care
Nurses (AACN) evidence-leveling system. The AACN evidence-level A suggested
consistent support for a specific action, intervention, or treatment that was the results of
meta-analysis of multiple controlled studies or metasynthesis of qualitative studies.
Level B denoted well-designed randomized or nonrandomized controlled studies with
results that consistently support a specific treatment, intervention, or action. Level C
reserved for qualitative, descriptive, and correlational studies, as well as integrative
reviews, systematic reviews, and randomized controlled clinical trials that have
inconsistent results (Alway et al., 2013).
Despite the inconclusive and conflicting results of the seven reviewed studies,
Always et al. (2013) recommended earplugs and eye masks as a low-cost, noninvasive
means to block out noise and light that disturbed sleep in the adult ICU patients. The
authors further suggested the need for future research to validate the benefit of earplugs
and eye masks on delirium outcomes (Alway et al., 2013).
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Using the Melnyk Pyramid Levels of Evidence, the mentioned twelve sleep
promotion articles were ranked according to the guideline. Four articles were rated level
I, one in level III, six in level II, and one in level VI. The summary of the above 12 sleep
promotional studies is outlined in Table 6.
Briggs’ grading of recommendation was used to rate studies on the clinical
application for the use of earplugs, eye masks, music therapy, aromatic therapy, behavior
modification, acupressure therapy, massage therapy, and imagery relaxation therapy.
Music therapy received an overall grade of A for feasibility, appropriateness,
meaningfulness, and effectiveness for clinical practical implication. It is cost effective,
noninvasive, has minimal side effects, and is highly recommended in all reviewed
articles.
Sleep promotion strategy using earplugs for noise control was mentioned in 4 of
the 12 reviewed articles. Earplugs were graded at level A for overall feasibility,
appropriateness, and meaningfulness. The effectiveness of earplugs was graded B due to
inconsistent results from numerous studies. The use of eye mask was reviewed in 4
articles and was graded A in all categories except for in effectiveness due to reported
patients’ discomfort (hot, sweaty) from the mask as well as inconsistent results from past
studies.(Alway et al., 2013).
Discussion of aromatic therapy was listed in 2 reviewed sleep promotion articles
with an overall grading of A. The effectiveness of aromatic therapy was graded at B due
to the limitation of studies and sample size. Behavior modification received the overall
grade of A with B for effectiveness based on the requirement of culture change and buy-
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in from staff. The overall grade for acupressure therapy was A/B with B grade for both
meaningfulness and effectiveness since more future studies with adequate sample size
still needed. Massage therapy also received a grade of A/B with B grade for feasibility
and effectiveness due to staff time constraint and more research still needed. Imagery
relaxation therapy only received a B grade over all based on the fact that majority of ICU
patients had difficulty with maintaining concentration for the session to be effective. The
grading recommendation for the reviewed sleep promotion therapies is summarized in
Table 7.
CHAPTER SIX: CONCLUSIONS
Multiple qualitative, quantitative, and system reviews have been published
describing undesirable patient outcomes as the result of poor sleep quality in ICU patients
during the past decades. As of now, changes in ICU clinical bedside practices to embrace
sleep promotion strategies have been insignificant. Difficulty in outcome measurement
of sleep quality regarding efficacy of sleep-promoting interventions may be responsible
for the inertia to change bedside practice.
Evidence related to research question
Extensive systematic reviews and research on poor sleep quality in ICU patients
and the effect of sleep deprivation on the multiple human organs have been explored and
reported in medical and nursing literature. Clinical experts have agreed that the critically
ills continue to experience sleep fragmentations in the present contemporary intensive
care units. The etiology for the poor sleep quality is multifactorial requiring multifaceted
sleep promotion strategies to increase efficacy to ameliorate the problem.
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The success of sleep promotion protocol depends on the participation of the entire
healthcare team. Cooperation between physicians, respiratory practitioners, and critical
care nurses are essential to guarantee proper ventilator setting, sedation vacation for early
weaning and extubation as tolerated by patient. During multidisciplinary rounding, sleep
altered medications should be discussed with pharmacist; nutritional need should be
addressed with dietician; physical therapist should plan for early mobility as tolerated;
and the spiritual need of the patient need to be should be tended to by social worker and
chaplain as appropriate.
Currently, individual sleep promotion therapies are limited in number and
inconclusive in efficacy further reinforce the resistance to embrace patient-centric nursing
intervention in the ICU environment. Reasonable and practical sleep promotion
strategies such as music, ear plugs, eye mask, aromatic therapy, behavior modification,
acupressure, massage therapy, and imagery relaxation therapy are recommended for
critical care nursing bedside practice.
Limitations of systematic review
The prevalent theme for the majority studies in this systematic review is the small
to moderate sample size. Inconclusive and sometime contradicting results (use of ear
plugs, eye mask) plague the current available sleep promotion strategies. Lack of
practical and accurate qualitative and quantitative sleep measurement tools remains an
important barrier to feasibility in conducting large sample, ICU-related longitudinal
controlled randomized sleep study.

48

Implications for clinical nursing practice, policy, education, and future research
Creating a healing ICU environment should incorporate noise, light and
temperature controls, and decreasing stimuli during night time hours to promote
regulation of the circadian rhythm. Low cost and easy to use sleep aids such as relaxing
music, eye patches and earplugs need to be implemented into daily nursing practice.
Reasonable complementary therapies such as aromatic therapy, healing touch relaxation
of acupressure and massage should be part of nursing sleep promotion protocol. Day
time activities with early mobility program are deemed beneficial to reduce stress,
reestablish normal sleep pattern, and promote nocturnal restoring sleep. If day time
napping is necessary, the duration should be less than 45 minutes and should be
scheduled early in the day.
Whenever possible, timing for treatments and medication administration should
focus on normalized nocturnal sleep periods. Offer pain control and comfort measures
prior to bedtime are essential in sleep quality improvement. Hypnotics and sedatives that
suppress REM sleep should be avoided. Bedside nurses should cluster nursing activities
and eliminate nonessential treatments during night time hours to allow uninterrupted
sleep periods of at least 90 minutes to complete one sleep cycle. Staff conversation,
alarm noise, light should be kept at minimum during the quiet night time hours.
Effective sleep protocol mandates a multidiscipline and multifaceted approach to
be successful in engaging the entire healthcare team. Behavior modifications for sleep
promotion should be reinforced by continuing education and organizational policy for
clinical practice. Changing in organizational policies such as limited nocturnal overhead
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paging, the frequency of obtaining vital signs during night time, early morning blood
draw, and early timing of therapeutic tests will further promote quiet night time sleep.
Culture change will require support from management and participation from staff to
ensure the success and longevity of the proposed sleep promotion protocol.
Sleep quality improvement in time will reflect improvement in patient
satisfaction survey. The robust financial status of a health organization is crucially
dependable on the patient’s outcomes and satisfaction with care. Thus improvement in
the ICU environment and promotion for the patients’ sleep quality have become the
major influencing force in the design process of the patient/family friendly and healing
environment in the hospital for the future.
Nursing is a practicing profession that takes pride in nurturing and restoring an
individual health and sense of well-being. Sleep quality assessment and sleep promotion
strategies should be included in all basic nursing education programs. Complementary
therapies help extend and reinforce the effectiveness of nursing holistic nurse-patient
interaction and therapeutic healing touch. In the current contemporary era, the revival of
natural and herbal medicine has flourish and herbal products are commercially available
in easy to use forms. Advance practice nurses’ education requires the knowledge of
complementary therapies and cultural sensitive to incorporate their client health practice
and belief into mutual effective health promotion plan of care.
Aromatic therapy using lavender and/or valerian essential oil has been implicated
for the promotion of sleep quality. Nurses should attend aromatic therapy workshops
conducted by qualified trained professionals to learn how to identify and apply different
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essence of oils to enhance sleep quality. Aromatic therapy is dynamic, fascinating, and
can expand as well as strengthen nursing care techniques in promoting self-care and
personal healing for the clients.
Acupressure therapy presents a promising complimentary non-invasive sleep aid
therapy with low cost and minimal side effects. It does require training to correctly
identify the sleep promotion acupoints Shenmen, Neiguan (near inner side of wrist), and
Yongquan (located on foot). There are numerous self learning webpage on how to locate
these acupoints, but attending workshops and learning from qualified professional is
strongly recommended.
The positive effect of therapeutic touch and massage has been encouraged and
valued as the virtue of nursing special healing hands throughout the century. Critical care
bedside nurses have been burden with modern biotechnological gadgets that the basic of
human touch is sometime forgotten. It is crucial that nursing care should be patientcentric and the basic physiological need such as sleep should be met for the individual to
thrive and restore to the best level of wellness. Reliable, effective, and practical tools to
measure sleep quality and quantitive outcomes from massage and therapeutic healing
touch are in desperate need for confirmation of evidence-based nursing practice.
Imagery relaxation therapy might be more challenging for ICU population since
critical illness might reduce the ability to concentrate and follow guided instruction.
However, bedside nurses can enrapture their patients’ attention with flexibility and
genuine interest in improving their patients’ well-being.

51

Music therapy is the most versatile, cost effective, minimal side effect, and
minimal man power requirement sleep aid. Individual preferences should be taken into
consideration with music selection for relaxation purposes. The lingering effect of music
therapy has not been fully explored thus can be the topic for future nursing research.
Few research studies have been conducted to study the combination effect of
multiple complementary therapies and the impact of the cumulative effects. For example,
music therapy combining with acupressure using aromatic oil in a soft lighting
environment can improve quality of sleep substantially than using a single therapy alone.
Opportunity for future nursing research to address and confirm the efficacy of
combination multiple sleep promotion strategies is abound.
Complimentary therapies for sleep promotion are better alternative than
pharmacolgical intervention to improve sleep quality for the critically ill. The reduction
of sedative administration will assist with ventilator weaning, early mobility, improving
the patient’s health, and reducing overall hospital length of stay. The efficacy of
complementary therapies and holistic nurse-patient interaction need validation with
controlled randomized, large sample, in multi-centers clinical trials.
As part of a lifelong education journey, advance practice nurses (APNs) will need
to keep abreast with trends in folk medicine, contemporary health practices, and up-todate evidence-based nursing practices on sleep. By attending and conducting workshops
regarding complimentary therapies, participating in research, and developing quality
improvement projects, the APNs have proved their valuable contribution in improving
the health of the patients under their care.
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Table 5:
Summary of Sleep Quality Studies
Evidence and Level Scale: I-VII (Melnyk’s Pyramid Model Levels of Evidence )
No.

Year

Study
Author; Title;
Journal, issue,
vol, pg

Method/
Variables/
Instrument

Framework

Sample/
Characteristics

Results

Critique:
Strengths
Limitations

Level

1

(2006)

Weinhouse &
Schwab; Sleep in
the critically ill
patient; SLEEP,
issue 5, vol. 29,
p. 707-716

Descriptive integrative
literature review

Not stated

ICU and healthy adult
volunteers. 6 studies
were reviewed, sample
varied from N= 11 to 22

ICU patients have
fragmented and poor
quality sleeps
Multifaceted approach
is recommended to
promote sleep hygiene
in the ICU

Strengths: Systematic review
Limitations: Small sample. Need further
studies to report reliability and validity

I

2

(2007)

Bourne et al.;
Sleep
measurement in
critical care
patients: Research
and clinical
implications;
Critical Care,
issue 4, vol. 11

Systematic review 27
original clinical studies
using objective
measurements and 10
subjective
measurements of sleep
quality. Dependable
variable = sleep quality.
Independable variables=
sleep measure
instruments:
polysomnography,
bispectral index,
actigraphy, patient
assessment, and nurse
assessment

Not stated

24 adult patients in
general ICU with acute
respiratory failure
requiring a
tracheostomy and
ventilator. 27 studies
using objective and 10
subjective sleep
measurement
techniques

Polysomnography
remains the gold
standard to measure
sleep quality and
quantitative but
impractical to use for
ICU patients.
Bispectral index and
nurse assessment using
Richards-Campbell
Sleep Questionnaire
are recommended
alternatives

Strengths: Systematic review 37 articles
including both randomized and
nonrandomized qualitative and
quantitative studies
Limitations: Small sample. Statistical
methodology difficulty in comparing sleep
measurement studies

I

3

(2007)

Christensen ;
Noise levels in a
general intensive
care unit: A
descriptive study;
Nursing in
Critical Care,
issue 4, vol. 12

Descriptive study of
noise level in a ninebedded general ICU
using Norsonic sound
level meter

Not stated

Data collection of
continuous 5-minute
intervals over 3
consecutive days in a 9beds general ICU using
sound level meter

Mean noise level in
ICU = 56.42 dB more
than WHO
recommendation not to
exceed 35 dB at night
and 40dB in daytime
hours

Strengths: Objective measurement over 3
days period, thorough statistical analysis
Limitations: Small sample size,
“Hawthorn effect”, staff aware of
recording may change their normal
behavior

VI
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Table 5
Summary of Sleep Quality Studies (Continued)
Evidence and Level Scale: I-VII (Melnyk’s Pyramid Model Levels of Evidence )
No.

Year

Study
Author; Title;
Journal, issue,
vol, pg

Method/
Variables/
Instrument

Framework

Sample/
Characteristics

Results

Critique:
Strengths
Limitations

Level

4

(2008)

Nicolas et al.;
Perception of
night-time sleep
by surgical
patients in an
intensive care
unit; Nursing in
Critical Care,
issue 1, vol. 13,
p.25-33

Quantitative descriptive
research. Night-time
subjective sleep
perception of surgical
patients in the ICU
using RCSQ
questionnaire
comparing with nurses’
assessment

Not stated

Sample size 104
surgical ICU adult
patients.

ICU patients have light
sleep with frequent
interruptions and
difficulty to resume
sleep after awoken.
Nurse-patient
perception correlate in
almost 50% with
discrepancy of nurses
overestimated the
patients’ sleep quality

Strengths: Moderate sample size, single
blind, strong statistic analysis
Limitations: convenient sample limited to
surgical patients

VI

5

(2008)

Orwelius et al.;
Prevalence of
sleep disturbances
and long-term
reduced healthrelated quality of
life after critical
care: a
prospective
multicenter cohort
study; Critical
Care, issue 4, vol.
12

Prospective multicenter
cohort study. Sleep
quality at 6 and 12
months after ICU
discharge = dependable
variable. Basic Nordic
Sleep questionnaire and
Medical Outcomes
Study Health Survey
were used to collect
subjectively data on
sleep quality

Not stated

Sample size 1,625
general ICU adult
patients with 723
responses at 6 months
and 497 at 12 months

Sleep quality changes
after ICU stay is minor.
Sleep disturbances
more common at 6
months. Concurrent
diseases are main
factor for sleep
disturbances

Strengths: Large sample, long term follow
up
Limitations: Reference group is non ICU
population, short ICU length of stay, recall
bias, significant loss to follow up, use and
misuse of substances not addressed, posttraumatic stress disorder not assessed

IV
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Table 5
Summary of Sleep Quality Studies (Continued)
Evidence and Level Scale: I-VII (Melnyk’s Pyramid Model Levels of Evidence )
No.

Year

Study
Author; Title;
Journal, issue,
vol, pg

Method/
Variables/
Instrument

Framework

Sample/
Characteristics

Results

Critique:
Strengths
Limitations

Level

6

(2008)

Patel et al.; Sleep
in the intensive
care unit setting;
Critical Care
Nursing
Quarterly, issue 4,
vol. 31, p. 309318

Descriptive integrative
literature review.
Effects of acute illness
on sleep. Integrated
approach to promote
sleep quality

Descriptive
integrative
literature
review

ICU adult patients.
Sample size not stated

Strengths: Systematic review
Limitations: Sample size not stated
Not enough data to completely define the
effects of sleep loss in ICU patients to
develop effective prevention and treatment
for sleep deprivation

I

7

(2008)

Salas & Gamaldo;
Adverse effects of
sleep deprivation
in the ICU;
Critical Care
Clinics, vol 24, p.
461-476

Descriptive integrative
literature review

Not stated

ICU adult patients.
Sample size not stated

Acute illness decreases
quality of sleep.
Integrated approach to
treat sleep deprivation
includes limiting noise,
light, pain, ventilator
dysynchrony, and sleep
disturbing medications.
Suggested sleep
promotion includes
massage, music
therapy, and
aromatherapy
Sleep loss in ICU is
multifactorial.
Behavioral protocols in
the ICU to optimize
sleep quality and
quantity is vital to
patient’s overall health

Strengths: Systematic review
Limitations: Sample size not stated. Need
further studies to report reliability and
validity

I
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Table 5
Summary of Sleep Quality Studies (Continued)
Evidence and Level Scale: I-VII (Melnyk’s Pyramid Model Levels of Evidence )
No.

Year

Study
Author; Title;
Journal, issue,
vol, pg

Method/
Variables/
Instrument

Framework

Sample/
Characteristics

Results

Critique:
Strengths
Limitations

Level

8

(2008)

Sareli & Schwab;
The sleep-friendly
ICU; Critical
Care Clinics, vol.
24, p. 613-626

Descriptive integrative
literature reviews

Not stated

ICU adult patients &
adult healthy
volunteers. 5 studies
mentioned. Only one
sample size of 22 listed

Critically ill patients
have fragmented sleep.
An integrative sleep
promotion strategy
targeting modifiable
environmental and
patient factors with
polysomnographic data
to objectively measure

Strengths: Systematic review
Limitations: Sample size not stated.
Insufficient data to directly link morbidity
and mortality to sleep disruption in the
ICU

I

9

(2009)

Descriptive integrative
literature reviews.
Factors that affect sleep
in ICU patients

Not stated

Adult ICU patients.
Sample size not stated

Sleep fragmentation
affects Modifiable
environmental and
patient factors,
Melatonin may have
future role in sleep
promotion

Strengths: Systematic review
Limitations: Sample size not stated
Need longitudinal studies in various
critical ill populations and concomitant

I

10

(2009)

Hardin, 2009;
Sleep in the ICU
potential
mechanisms and
clinical
implications;
Chest, issue 1,
vol. 136, p.284294
Macedo et al.;
Noise assessment
in intensive care
units; Brazilian
Journal of
Otorhinolaryngol
ogy, issue 6, vol.
75, p.844-846

Quantitative
observational single
blind study. ICU noise
level measurement
using Minipa model
MSL-1532C

Not stated

3 adult ICUs in Sao
Paulo, Brazil

Noise level in all 3
ICU are 30% higher
than recommended
level

Strengths: Subjectively measuring noise
level
Limitations: Small study. Number of beds
in ICU not stated, ‘Hawthorne effect’ on
staff behavior while being observed

VI
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Table 5
Summary of Sleep Quality Studies (Continued)
Evidence and Level Scale: I-VII (Melnyk’s Pyramid Model Levels of Evidence )
No.

Year

Study
Author; Title;
Journal, issue,
vol, pg

Method/
Variables/
Instrument

Framework

Sample/
Characteristics

Results

Critique:
Strengths
Limitations

Level

11

(2009)

Tembo & Parker ;
Factors that
impact on sleep in
intensive care
patients; Intensive
and Critical Care
Nursing; vol. 25,
p. 314-322

Descriptive integrative
literature reviews

Not stated

Systematic literature
review of 22 articles
that includes 8 literature
reviews, 5 qualitative,
and 9 quantitative
studies to identify
factors that contribute
to sleep disturbance in
the ICU

Sleep disturbance is
due to multiple
intrinsic and
environmental factors
impacting multisystem
and recovery of the
ICU patients

Strengths: Systematic review of multiple
studies and literature reviews
Limitations: Difficulty with sleep quality
measure. Small sample size of most
studies

I

12

(2009)

Xie et al.; Clinical
review: The
impact of noise
on patients’ sleep
and effectiveness
of noise reduction
strategies in
intensive care
units; Critical
Care, issue 2, vol.
13

Descriptive integrative
literature reviews.
Comparison the
influence of different
noise sources upon ICU
patients’ sleep. Multiple
methods used :
polysomnography,
observation, selfquestionnaire, and
environmental noise
recording

The Cochrane
Collaboration
method

23 studies with various
sample sizes

Staff conversation and
alarms are most
disturbing sleep factor.
Sound masking
showed highest
improvement in ICU
patients’ sleep quality

Strengths: Large proportion of controlled
clinical trial, 1 large sample (n=843)
Limitations: Outdated data, some studies
were conducted more than a decade ago

I
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Table 5
Summary of Sleep Quality Studies (Continued)
Evidence and Level Scale: I-VII (Melnyk’s Pyramid Model Levels of Evidence )
No.

Year

Study
Author; Title;
Journal, issue,
vol, pg

Method/
Variables/
Instrument

Framework

Sample/
Characteristics

Results

Critique:
Strengths
Limitations

Level

13

(2010)

Hsu et al.;
Associations of
exposure to noise
with
physiological and
psychological
outcomes among
post-cardiac
surgery patients
in ICUs; Clinics,
issue 10, vol. 65,
p. 985-989

Quantitative
nonrandomized clinical
trial. Noise level
measured by soundlevel meter (SLM) (NL22 Type II. Impact of
Noise Perception (INP)
questionnaire) used to
collect data. Vital signs
recorded with HewlettPackage M1166A,
Model 66S

Data
analyzed
using SPSS
Window
12.0.
Descriptive
statistic,
Spearman’s
rank order
correlation
used to assess
relationship
between
noise level
and
psychophysio
logical
responses

Convenient sample of
40 post first-time
cardiac surgery adult
patients in Taiwan.
Subjects able to
verbally communicate
without visual or
auditory defects

Annoyance and
insomnia are major
distress. Noise level
not significantly
associated with
perceived
psychophysiological of
patients’ responses.
ICU noise positively
and significantly
associated with
elevated heart rate and
blood pressure of ICU
cardiac patients

Strengths: nonrandomized clinical trial,
both qualitative and quantitative data were
analyzed
Limitations: Small sample, limited to
cardiac patient population

III

14

(2011)

Elliott et al.; The
quality and
duration of sleep
in the intensive
care setting: An
integrative
review;
International
Journal of
Nursing Studies;
vol. 48, p. 384400

Descriptive integrative
literature reviews

Meta-analysis
Of
Observational
Studies in
Epidemiology
(MOOSE)
guideline

Total 42 studies
reviewed with 26
observational studies,
and 16 clinical trials (3
cross-over studies)

Total sleep time of
ICU patients remain
the same and divided
equally between night
and day. Prolonged N1
& N2 non-REM,
reduced SWS & REM,
and severe fragmented.
Major factors for sleep
disruption: noise, noncircadian light,
procedural activities,
critical illness,
medications, and
ventilator dysynchrony

Strengths: Systematic review
Limitations: Significant variation in sleep
quality data exist between patients and
studies. Limitation with generalizability
and reliability due to studies have small
sample size Alternative approach to
quantify sleep in ICU patients is needed

I
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Table 5
Summary of Sleep Quality Studies (Continued)
Evidence and Level Scale: I-VII (Melnyk’s Pyramid Model Levels of Evidence )
No.

Year

Study
Author; Title;
Journal, issue,
vol, pg

Method/
Variables/
Instrument

Framework

Sample/
Characteristics

Results

Critique:
Strengths
Limitations

Level

15

(2012)

Johansson et al.;
Meaning of being
critically ill in a
sound-intensive
ICU patient
room-A
phenomenologica
l Hermeneutical
study; The Open
Nursing Journal,
vol. 6, p. 108-116

Qualitative research
interviews to explore
participants’ lived
experience. Taperecorded interview
when and where
patients chosen

Phenomenolo
gicalhermeneutical
method
inspired by
the
philosophy of
Ricoeur to
describe lived
experience
and find
essential
meaning of a
phenomenon

Convenient sample, 13
Swedish adult patients
post ICU discharged 235 days

Unpredictable
alternation between
silence and disturbing
ICU noises creates
stress and sleep
disturbances impeding
recovery process of the
critically ill patients.

Strengths: Open-ended questions, verbatim
transcription of all interviews, 3 steps of
the phenomenological hermeneutic
method can be interpreted as an internal
validation
Limitations: Non randomized, small,
convenient sample, recall bias

VI

16

(2012)

Kamdar et al.;
Sleep deprivation
in critical illness:
Its role in
physical and
psychological
recovery; Journal
of Intensive Care
medicine, issue 2,
vol. 27, p. 97-111

Descriptive integrative
reviews. Measurements
of ICU patients’ sleep
architecture and quality.
Instruments:
polysomnography,
actigraphy, bispectral
index, and RichardsCampbell Sleep
Questionnaire

Descriptive
integrative
literature
reviews

Adult ICU patients.
Sample size not stated

Sleep in ICU is
fragmented with
increasing light sleep
and lacking restorative
N3 and REM sleep.
Noise, light, patient
care activities,
mechanical ventilation,
medications, pain, and
preexisting illness are
contributing factors

Strengths: Systematic review
Limitations: Detailed sample studies not
listed. Sample size not stated

I
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Table 5
Summary of Sleep Quality Studies (Continued)
Evidence and Level Scale: I-VII (Melnyk’s Pyramid Model Levels of Evidence )
No.

Year

Study
Author; Title;
Journal, issue,
vol, pg

Method/
Variables/
Instrument

Framework

Sample/
Characteristics

Results

Critique:
Strengths
Limitations

Level

17

(2012)

Little et al.; A
patient survey of
sleep quality in
the intensive care
unit ; Minerva
Anestesiologica;
issue 4, vol. 78,
p.406-414

Non- randomized
qualitative improvement
study. Sleep
disturbances =
dependable variable,
environmental factors =
independent variables.
Authors’ 12-items
questionnaire completed
72 hours after ICU
discharge or by phone
after return home

Not stated

116 medical and
surgical adult patients
in 15 to 16-bed ICUs

ICU patients reported
poor fragmented sleep
quality and quantity in
ICU compared to at
home. Five most
reported causative
factors are noise, light,
pain, and intravenous
catheters. No
significant correlation
between sleep quality
and illness severity or
ventilator

Strengths: Moderate sample size
Limitations: Non validated questionnaire,
instrumentation bias not tested, sleep
quality and quantitive estimated
subjectively by patients’ recall bias,
investigator bias, only oriented and stable
patients are included

IV

18

(2012)

Silva et al.;
Alarms in
intensive care
units and its
implications for
the patient
comfort; J Nurs
UFPE; issue 7,
vol. 6, p. 28002807

Integrative review of
literature on impact of
alarm noise on patient’s
comfort and safety

Descriptive
integrative
literature
review.
Analysis was
based on
multireferentiality

16 articles related to
alarm noise from ICU
equipments.

Noise emitted from
equipments’ alarm
contributed to poor
sleep quality. Most of
these were false alarms

Strengths: Systematic review
Limitations: Detailed sample studies not
listed. All sample size not stated

I

60

Table 6
Summary of Sleep Promotion Studies
Evidence and Level Scale: I-VII (Melnyk’s Pyramid Model Levels of Evidence )
No.

Year

Study
Author; Title;
Journal, issue,
vol, pg

Method/
Variables/
Instrument

Framework

Sample/
Characteristics

Results

Critique:
Strengths
Limitations

Level

1

(2009)

McIntosh &
MacMillan; The
attitudes of
student and
registered nurses
to sleep
promotion in
hospital;
International
Journal of
Nursing Practice,
vol. 15, p. 560565

Longitudinal qualitative
study. Semi-structured
face-to-face or
telephone interviews
recorded and
transcribed. Miles &
Huberman’s qualitative
analysis: data reduction,
data display, and
conclusion drawing

Ajzen’s
Theory of
Planned
Behavior

26 students, 15
registered nurses
recruited from 5 Higher
Education Institution in
the United Kingdom

Strengths: Participants recruited from 5
geographically distant Higher Education
Institution increase the likelihood of
general attitudes of nurses in general.
Limitations: Qualitative nature of study
prevent the generalization of findings

VI

2

(2010)

Fontana &
Pittiglio; Sleep
deprivation
among critical
care patients;
Critical Care
Nursing
Quarterly, issue 1,
vol. 33, p. 75-81

Descriptive integrative
literature reviews.
CINAHL electronic
database search

Topf’s
Environment
Stress Model
(ESM)
hypothesized
that poor
health
outcomes can
be the result
of subjective
and
physiologic
stress caused
by ambient
stressors

10 empirical most
recent studies related to
ICU ambient stressors,
impact of ICU
environment on sleep,
and implementation of
sleep promotion
interventions in the ICU

All participants had
positive attitudes
toward sleep. Attitudes
toward sleep
promotion were mixed.
Noises, task orientation
of care, hospital
policies, and pressures
on bed occupancy were
barriers to sleep
promotion. Ward
culture and ethos, and
hospital managers
influent unit sleep
promotion practices
Ambient stressors in
ICU: Noise, light,
frequent clinical
interventions.
Suggested sleep
promotion
interventions: ear
plugs, eye masks, quiet
time, and behavior
modification education
with multidisciplinary
approach

Strengths: Systematic review, appropriate
framework utilization
Limitations: Detailed sample studied and
methodology not listed, limited literature
search to one database

I
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Table 6
Summary of Sleep Promotion Studies (Continued)
Evidence and Level Scale: I-VII (Melnyk’s Pyramid Model Levels of Evidence )
No.

Year

Study
Author; Title;
Journal, issue,
vol, pg

Method/
Variables/
Instrument

Framework

Sample/
Characteristics

Results

Critique:
Strengths
Limitations

Level

3

(2010)

Quantitative
randomized, single
blind, controlled clinical
trial. Sleep quality
(dependable variable)
assessed with 11-item
St. Mary Hospital
Sleep Questionnaires
(Cronbach’s alpha 91%
reliability) pre and post
intervention. 9 hours
lavender aromatherapy
(independable variable)

Non stated

64 ICU ischemic heart
disease adult patients in
2 Iranian hospitals. No
history of using
complimentary
alternative medicine
methods past one week
prior to clinical trial.
No usage of sleep aids,
sedatives. No history of
addiction, asthma,
eczema, smell
disorders, allergies to
flowers and plants, and
no symptoms of allergy
to lavender oil

Significant subjectively
sleep quality
improvement after
aromatherapy with
lavender oil (paired ttest with significant p<
0.001)

Strengths: Randomized, single blind,
controlled clinical trial over 3 days, pre
and post intervention data collection.
Aromatic therapy is cost effective,
practical and easy for clinical
implementation
Limitations: Moderate sample size,
population limited to ICU patients with
ischemic heart disease, lacking objective
measurement of sleep quality

II

4

(2010)

Moeini et al.;
Effect of
aromatherapy on
the quality of
sleep in ischemic
heart disease
patients
hospitalized in
intensive care
units of heart
hospitals of the
Isfahan
University of
Medical Sciences;
Iranian Journal of
Nursing and
Midwifery
Research, issue 4,
vol. 15, p. 234239
Nerbass et al.;
Effects of
massage therapy
on sleep quality
after coronary
artery bypass
graft surgery;
Clinics, issue 11,
vol. 65, p. 11051110

Quantitative
randomized controlled
clinical trial. Sleep
quality, fatigue,
pain=dependable;
massage therapy=
independable variable.
Visual Analogue Scale
for pain and fatigue

Non stated

40 post coronary artery
bypass graph surgery
adult patients. No
history of sleep
disorder. No alcohol or
hypnotics dependent.
Body mass index equal
or less than 35 kg/m2

Significant subjectively
sleep quality
improvement (p <
0.05), faster recovery
from fatigue,
insignificant pain
reduction with massage
therapy 3 days
intervention

Strengths: Randomized, controlled clinical
trial over 3 days. Massage therapy is
practical and easy for clinical
implementation
Limitations: Small sample size, population
limited to ICU patients with ischemic heart
disease, lacking objective measurement of
sleep quality
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Table 6
Summary of Sleep Promotion Studies (Continued)
Evidence and Level Scale: I-VII (Melnyk’s Pyramid Model Levels of Evidence )
No.

Year

Study
Author; Title;
Journal, issue,
vol, pg

Method/
Variables/
Instrument

Framework

Sample/
Characteristics

Results

Critique:
Strengths
Limitations

Level

5

(2010)

Papathanassoglou
; Psychological
support and
outcomes for ICU
patients; Nursing
in Critical Care,
issue 3, vol. 15,
p. 118-128

Narrative critical review
peer-reviewed studies
published since 1970
through Medline,
CINAHL, PubMed,
PsycINFO, and
Cochrane Library data
bases

Not stated

14 studies on
psychological support
interventions: 7 nurse
led relaxation
technique, 3 guided
imagery, 1 nurse-patient
interaction, 2 physicianpatient interaction, and
1 correlational study on
social support

2 nurse led relaxation
studies showed sleep
quality improvement.
Six-minute back
massage or relaxation
audiotape showed
significant improved
sleep quality measured
by polysomnography.
Relaxation and
imagery experimental
design improved
subjective quality of
sleep

Strengths: Systematic review. 1 sleep
improvement study was randomized
Limitations: Small sample on both sleep
quality related studies (69 and 38
participants)

I

6

(2011)

Li et al.; Efficacy
of controlling
night –time noise
and activities to
improve patients’
sleep quality in a
surgical intensive
care unit; Journal
of Clinical
Nursing, vol. 20,
p. 396-407

Randomized two
phrases quasiexperimental.
Dependent variable =
sleep quality, sleep care
guideline = independent
variable. Sleep in the
Intensive Care Unit
Questionnaire (SICUQ),
Richardson-Campbell
Sleep Questionnaire
(RCSQ)

Not stated

60 adult convenient
sample adult surgical
ICU patients.
Exclusion: non stable,
vented patients, hearing
impair, sleep disorder,
consuming alcohol,
taking sedative,
narcotic, or sleep aids

Sleep guideline to
reduce external noise,
light, sleep-disturbed
activities during night
time improved ICU
patients’ perceived
sleep quality

Strengths: Randomized controlled ICU
population. Sleep promotion guideline
was cost effective and practical
Limitations: Participants limited to stable,
non vented post op surgical patients.
Sleep quality not objectively measured.
Continuing staff education and
management support were required to
reinforce adherence to sleep promotion
guideline
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Table 6
Summary of Sleep Promotion Studies (Continued)
Evidence and Level Scale: I-VII (Melnyk’s Pyramid Model Levels of Evidence )
No.

Year

Study
Author; Title;
Journal, issue,
vol, pg

Method/
Variables/
Instrument

Framework

Sample/
Characteristics

Results

Critique:
Strengths
Limitations

Level

7

(2011)

Matthew; Sleep
disturbances and
fatigue in
critically ill
patients;
Advanced Critical
Care, issue 3,
vol.22, p. 204-224

Descriptive integrative
literature reviews

Spielman’s
Three-Factor
Model:
Interaction
between
predisposing,
precipitating,
and
perpetuating
factors
related to
sleep
disturbances

9 interventional studies
reviewed related to
sleep disturbances and
modifiable ICU
environmental factors.
Variety of samples:
ICU adult patients,
adult healthy
volunteers, or no
participant

Assessment of sleep
disturbances and
fatigue, modifiable
ICU environmental
factors, pharmacologic
management, and
behavior modification
need to be combined
for effective sleep
promotion protocol

Strengths: Systematic review
Limitations: Small sample studies, non
randomized study designs, lack of standard
measures

I

8

(2011)

Ryu et al.: Effect
of sleep-inducing
music on sleep in
persons with
percutaneous
transluminal
coronary
angiography in
the cardiac care
unit; Journal of
Clinical Nursing,
vol. 21, p. 728735

Randomized
experimental mixed
quantitative and
qualitative research
design. Effect of
earplug-delivered sleepinducing music and
eyeshield.
Questionnaires used to
collect quantity and
quality of sleep

Cohen’s
effect size
formula using
power 0.80
and effect
size 0.70 to
establish
sample size

58 randomized
convenient sample, post
percutaneous
transluminal coronary
angiography, non
vented adult patients in
the cardiac care unit

Earplug delivered
sleep-inducing music
and eyeshield
improved subjectively
sleep quantitive and
quality (p = 0,002;p <
0.001)

Strengths: Randomized experimental
design, cost effective and easy to
implement intervention. Both quantitative
and qualitative of sleep quality were
studied using questionnaires
Limitations: Population limited to non
vented post PTCA patients in cardiac care
unit. No objective measurement of sleep
quantitive or quality
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Table 6
Summary of Sleep Promotion Studies (Continued)
Evidence and Level Scale: I-VII (Melnyk’s Pyramid Model Levels of Evidence )
No.

Year

Study
Author; Title;
Journal, issue,
vol, pg

Method/
Variables/
Instrument

Framework

Sample/
Characteristics

Results

Critique:
Strengths
Limitations

Level

9

(2012)

Chen et al.; The
effectiveness of
valerian
acupressure on
the sleep of ICU
patients: A
randomized
clinical trial;
International
Journal of
Nursing Studies,
vol. 49, p. 913920

Traditional
Chinese
medicine
identifying
the Neiguan,
Shenmen, and
Yongquan as
sleep
promotion
acupoints.

85 randomized stable
adult ICU patients in a
Taipei medical center

Acupressure with
valerian aromatherapy
increases total sleep
time, decrease wake
frequency, and reduce
subjective sleepiness
after awaken in the
morning

Strengths: Randomized experimental
design
Limitations: Short observation time.
Actigraphy measurement may over
estimate total sleep time with quiet
awakening period. Sleepiness scale only
assess in the morning after awakening , not
the entire day time sleepiness

II

10

(2012)

Daneshmandi et
al.; Effect of eye
mask on sleep
quality in patients
with coronary
syndrome;
Journal of Caring
Sciences, vol. 1,
p. 135-143

Randomized
experimental mixed
quantitative and
qualitative research
design. Effect of
acupressure and
valerian aromatherapy
in sleep promotion.
Actigraphy measures,
sleep observation, heart
rate measures, and
Stanford Sleepiness
Scale are used to collect
quantitive and quality of
sleep.
Controlled randomized
quantitative clinical
trial. Pittsburg Sleep
Quality Index was used
to measure sleep quality
for eye mask
intervention

Not stated

60 stable adult patients
with coronary
syndrome in the ICU

Paired t-test showed
significant (p <0.000)
sleep quality
improvement between
pre and post
intervention.
Independent t-test
showed significant (p
<0.05) between control
and intervention group

Strengths: Randomized controlled
experimental design. Used proven valid
sleep quality measurement tool
Limitations: Difficulty in patients’
acceptance to wear eye mask, no control
over emergency administration of
narcotics and medications that altered
sleep quality. Small sample size with only
inclusion of coronary syndrome adult ICU
population. No objectively measurement
of sleep quality
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Table 6
Summary of Sleep Promotion Studies (Continued)
Evidence and Level Scale: I-VII (Melnyk’s Pyramid Model Levels of Evidence )
No.

Year

Study
Author; Title;
Journal, issue,
vol, pg

Method/
Variables/
Instrument

Framework

Sample/
Characteristics

Results

Critique:
Strengths
Limitations

Level

11

(2012)

Double blind
randomized controlled
clinical trial. Sleep
quality = dependent and
music = independent
variables.
Polysomnography and
Verran and SynderHalpern Sleep Scale
questionnaire were used
to collect quantitative
and qualitative data

Not stated

Convenient sample of
28 adult medical ICU
patients to achieve a
power of 0.8 at alpha =
0.05 with effect size
0.57, medium
correlation (r = 0.50)
using repeated measures
analysis

Music therapy group
had shorter light stage
N2 sleep, longer deep
stage N3 sleep, and self
reported better sleep
quality

Strengths: Double blind randomized
controlled experimental design. Sleep
quality was measured both objectively and
subjectively using gold standard
polysomnography and standardized
questionnaire. Strong statistical analysis
Limitations: Lingering effect of music
therapy not observed due to short time of
intervention. Objective sleep
measurement limited to only 2 hours

II

12

(2013)

Su et al.; A
randomized
controlled trial of
the effects of
listening to noncommercial music
on quality of
nocturnal sleep
and relaxation
indices in patients
in medical
intensive care
unit; p.1-13
Always et al.; Do
earplugs and eye
masks affect sleep
and delirium
outcomes in the
critically ill?;
American Journal
of Critical Care,
vol.22, p. 357-360

Clinical evidence
review using CINAHL
and MEDLINE data
base with key words:
earplugs, eye masks,
sleep quality, sleep
deprivation, sensory
overload and delirium

Not stated

7 original research
studies determining the
effects of earplugs and
eye masks

Evidence from the 7
research are level B/C
and findings are
inconclusive. Ear
plugs and eye masks
are non invasive and
low cost promising
sleep promotion

Strengths: Systematic review original
research
Limitations: Evidences of research are
level B/C and findings are inconclusive

I

Note. (Melnyk & Fineout-Overholt, 2011)
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Table 7
Briggs’ Grading of Recommendation
Grading of Recommendations: For overall sleep promotion recommendation use of music therapy
Grade of
Recommendation
A

B

C

Feasibility

Grade

Appropriateness

Grade

Meaningfulness

Grade

Effectiveness

Grade

Overall

Strong support
that merits
application
Moderate
support that
merits
consideration
for application
Not Supported

A

Strong support that
merits application

A

A

A

Not Supported

Not Supported

Strong support
that merits
application
Moderate
support that
merits
consideration for
application
Not Supported

A

Moderate support
that merits
consideration for
application

Strong support
that merits
application
Moderate support
that merits
consideration for
application

Grade

Overall

Grading of Recommendations: For overall sleep promotion recommendation use of ear plugs
Grade of
Recommendation
A

B

C

Feasibility

Grade

Appropriateness

Grade

Meaningfulness

Grade

Effectiveness

Strong support
that merits
application
Moderate
support that
merits
consideration
for application
Not Supported

A

Strong support that
merits application

A

A

Moderate support
that merits
consideration for
application

Strong support
that merits
application
Moderate support
that merits
consideration for
application

Not Supported

Not Supported

Strong support
that merits
application
Moderate
support that
merits
consideration for
application
Not Supported
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A

B

Table 7
Briggs’ Grading of Recommendation (continued)
Grading of Recommendations: For overall sleep promotion recommendation use of eye mask
Grade of
Recommendation
A

B

C

Feasibility

Grade

Appropriateness

Grade

Meaningfulness

Strong support
that merits
application
Moderate
support that
merits
consideration
for application
Not Supported

A

Strong support that
merits application

A

Moderate support
that merits
consideration for
application

Strong support
that merits
application
Moderate support
that merits
consideration for
application

Not Supported

Not Supported

Grade

B

Effectiveness
Strong support
that merits
application
Moderate
support that
merits
consideration
for application
Not Supported

Grade

Overall
A

B

Grading of Recommendations: For overall sleep promotion recommendation use of aromatic therapy
Grade of
Recommendation
A

B

C

Feasibility

Grade

Appropriateness

Grade

Meaningfulness

Grade

Effectiveness

Strong support
that merits
application
Moderate
support that
merits
consideration
for application
Not Supported

A

Strong support that
merits application

A

A

Moderate support
that merits
consideration for
application

Strong support
that merits
application
Moderate support
that merits
consideration for
application

Not Supported

Not Supported

Strong support
that merits
application
Moderate
support that
merits
consideration
for application
Not Supported

68

Grade

Overall
A

B

Table 7
Briggs’ Grading of Recommendation (continued)
Grading of Recommendations: For overall sleep promotion recommendation use of behavior modification
Grade of
Recommendation
A

B

C

Feasibility

Grade

Appropriateness

Grade

Meaningfulness

Grade

Effectiveness

Strong support
that merits
application
Moderate
support that
merits
consideration
for application
Not Supported

A

Strong support that
merits application

A

A

Moderate support
that merits
consideration for
application

Strong support
that merits
application
Moderate support
that merits
consideration for
application

Not Supported

Not Supported

Strong support
that merits
application
Moderate
support that
merits
consideration
for application
Not Supported

Grade

Overall

A
B

Grading of Recommendations: For overall sleep promotion recommendation use of acupressure therapy
Grade of
Recommendation
A

B

C

Feasibility

Grade

Appropriateness

Strong support
that merits
application
Moderate
support that
merits
consideration
for application
Not Supported

A

Strong support that
merits application
Moderate support
that merits
consideration for
application

Grade

Meaningfulness

B

Strong support
that merits
application
Moderate support
that merits
consideration for
application

Not Supported

Not Supported

69

Grade

B

Effectiveness
Strong support
that merits
application
Moderate
support that
merits
consideration
for application
Not Supported

Grade

Overall

A/B

Table 7
Briggs’ Grading of Recommendation (continued)
Grading of Recommendations: For overall sleep promotion recommendation use of massage therapy
Grade of
Recommendation
A

B

C

Feasibility
Strong support
that merits
application
Moderate
support that
merits
consideration
for application
Not Supported

Grade

B

Appropriateness

Grade

Meaningfulness

Grade

Effectiveness

Strong support that
merits application

A

A

Moderate support
that merits
consideration for
application

Strong support
that merits
application
Moderate support
that merits
consideration for
application

Not Supported

Not Supported

Strong support
that merits
application
Moderate
support that
merits
consideration
for application
Not Supported

Grade

Overall
A/B

B

Grading of Recommendations: For overall sleep promotion recommendation use of imagery relaxation therapy
Grade of
Recommendation
A

B

C

Feasibility

Grade

Appropriateness

Strong support
that merits
application
Moderate
support that
merits
consideration
for application
Not Supported

A

Strong support that
merits application
Moderate support
that merits
consideration for
application

Grade

Meaningfulness

B

Strong support
that merits
application
Moderate support
that merits
consideration for
application

Not Supported

Not Supported

Note. (The Joanna Briggs Institute, 2008, p. 64)
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Grade

B

Effectiveness
Strong support
that merits
application
Moderate
support that
merits
consideration
for application
Not Supported

Grade

Overall
B

B
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