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Abstract
During hospitalization, sleep can be interrupted or even elusive. It has been established
that quality sleep is essential in neural repair. Previous research has indicated that many
nurses are unaware of the impact of sleep disturbance on brain injury recovery and do not
understand how to promote sleep in the neurorehabilitation setting. The purpose of this
project was to determine whether educational intervention would influence nurses’
knowledge and attitudes toward sleep. Benner’s (2001) novice to expert theory provided
a framework for the project. With the collaboration of a neuropsychologist, this study
produced a sleep knowledge and attitudes instrument. Pulmonary sleep specialists,
rehabilitation physicians, and neuropsychologists who were experts in the treatment of
sleep disorders and brain injury validated the instrument. Following instrument
validation, 19 rehabilitation nurses completed the instrument prior to receiving sleep
hygiene education. Immediately after education, a posttest was administered. Pretest and
posttest data were compared via Wilcoxon signed-rank tests. Results indicated a
statistically significant increase nurses’ knowledge (p = .015) and attitudes (p = .028)
toward sleep. These findings support the use of didactic methods of sleep hygiene
education for nurses. Providing nurses with sleep knowledge and improving their
attitudes toward sleep may shift nursing focus to sleep as an activity rather than
inactivity, and it has the potential to improve quality of patient care by empowering
nurses to implement good sleep hygiene practices on inpatient units. Additional research
is indicated to determine whether the increase in knowledge and improvement in attitudes

will be sustained and ultimately affect patient sleep outcomes.
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Section 1: Project Overview
Introduction

Sleep is described as a period of rest and recovery necessary for normal function
of every member of the animal kingdom (McGonigal, 1986). It is characterized by a
rapidly reversible reduced response to environmental stimuli (Brand & Kirov, 2011). On
average, an adult requires 7-9 hours of sleep nightly though individual requirements may
vary (Centers for Disease Control and Prevention, 2011). Both the circadian clock and
homeostatic effect regulate sleep which is made up of stages that cycle through the
duration of rest (Saper, Scammell, & Lu, 2005). Each stage has been linked to specific
human functions. However, this normal physiological activity does not merely provide
rest and recovery.

Sleep plays a role in somatic, psychological, and cognitive processes and is vital
for learning, memory processing, brain development, and cellular repair (AlDabal &
BaHammam, 2011). Endocrine, immune, and metabolic functions are all affected by
sleep. To date, the reported purposes of sleep are largely theoretical (Brown, 2012; Kelly,
Mikell, & McKhann, 2014); however, animal data indicated sleep enhances brain
processes by clearing metabolites and supports memory formation with continuous
ongoing sleep (Aton, Suresh, Broussard, & Frank, 2014; Xie et al., 2013). Sleep is likely
to have important functions that remain to be discovered.

Studies of sleep restriction and deprivation have provided evidence of the role of
sleep disturbance in disease development and progression. More specifically, researchers

have indicated deleterious effects on metabolic, endocrine, immune, and inflammatory



functions (AlDabal & BaHammam, 2011; Faraut, Boudjeltia, Vanhamme, & Kerkhofs,
2012; Maurovich-Horvat, Pollmacher, & Sonka, 2008). Experimental sleep deprivation
altered immunological markers which are thought to promote low-level inflammation
leading to cardiovascular and endocrine pathology (Faraut et al., 2012). Sleep disturbance
has also been implicated in the disruption of hormonal regulation (AlDabal &
BaHammam, 2011). Such dysregulation has been associated with endocrine,
cardiovascular, and psychological disorders.

Sleep plays an important role in healing. It has been stated that the physiologic
changes occurring during sleep influence growth and homeostasis (Kamdar, Needham, &
Collop, 2012). During sleep, protein anabolism is promoted by growth hormone,
prolactin, and luteinizing hormone (McGonigal, 1986). Growth hormone also stimulates
the absorption of calcium from the large intestine and aids in the conversion of glycogen
to glucose. Moreover, animal and human studies have indicated that sleep has a
particularly relevant influence in the neuroplasticity required for brain injury recovery
(Dash, Douglas, Vyazovskiy, Cirelli, & Tononi, 2009; Longordo, Kopp, & Luthi, 2009;
McDermott et al., 2003; Walker, 2009; Zunzunegui, Gao, Cam, Hodor, & Bassetti,
2011). Enhanced sleep quality can accelerate healing (Dogan, Ertekin, & Dogan, 2005).

There are numerous sources for sleep disturbance; but, most can be categorized to
one of five factors. Circadian misalignment is characterized by daytime hypersomnolence
with co-occurring difficulty initiating sleep at bedtime (McCarty, 2010). Pharmacologic
factors are very common and are precipitated by prescription medications as well as

tobacco, alcohol, nicotine, and over-the counter medications. Quality of sleep and wake is



affected by medical factors related to symptoms of medical diagnoses. Psychiatric
diagnoses, psychosocial situations, and behavioral determinants contribute to sleep and
wake quality. Lastly, traditionally-described primary sleep disorders impact sleep in a
variety of ways.

In the hospital setting, patients are at greater risk for sleep disturbance as sleep
during hospitalization can be interrupted by environmental, physiological, and
psychological factors (Dogan et al., 2005). Anxiety surrounding the hospitalization
episode is common (Pilkington, 2013) and can affect sleep. Pain is particularly
troublesome because patients may not be able to sleep as a result of pain or may forego
requesting pain medications at night in order to avoid disturbing other patients (Reid,
2001). However, environmental factors may be most distressing.

The intensive care unit provides a compelling setting for studying hospital sleep
disruption related to environmental factors. Patients in intensive care units report unit
noise to be a significant disruptor (Kamdar et al., 2012). Light is necessary to perform
care tasks; yet, exposure during evening hours can be disruptive to sleep. Night-time
sleep is frequently disrupted in order to provide medical treatment, diagnostic tests, or
personal hygiene. Despite the severity of illness or injury, research has demonstrated that
intensive care units do not provide an optimal environment for patient sleep (Aaron et al.,
1996; Tamburri, DiBrienza, Zozula, & Redeker, 2004).

One area in which sleep disruption is particularly problematic is
neurorehabilitation. Brain injury is a prominent public health issue affecting at least 1.7

million Americans annually (Faul, Xu, Wald, & Coronado, 2010). The vast majority of
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brain injuries are mild in nature and rarely require hospitalization. Those individuals who
do require hospitalization and rehabilitation frequently have disrupted sleep which can
impede rehabilitation progress (Burke, Shah, Schneider, Ahangar, & Al-Aladai, 2004;
Nakase-Richardson et al., 2013). Researchers have demonstrated the critical role of sleep
in acute neural repair (Dash et al., 2009; Longordo, Kupp, & Luthi, 2009; McDermott et
al., 2003; Walker, 2009). As such, inadequate sleep can prolong recovery. Pywell (2013)
states that improving sleep during brain injury rehabilitation can improve the quantity and
quality of rehabilitation as well as the patient’s quality of life.

Those individuals who have sustained brain injuries have a greater prevalence of
sleep disorders (Burke et al., 2004). Brain injury itself affects cognition, behavior, and
emotional function (Jennekens, de Casterlé, & Dobbels, 2010). Deficits in sleep quantity
and quality serve only to compound these deficits (Mahmood, Rapport, Hank, &
Fichtenberg, 2004). Nurses caring for individuals recovering from brain injury may affect
recovery by modifying the sleep environment and addressing some of the psychological
influencers of poor sleep.

Education for nursing staff that emphasizes maximizing the sleep environment
may promote positive patient outcomes. A few studies have indicated improved attitude
and increased nursing knowledge, skills, and behavior after participation in an evidence-
based practice educational intervention (Flores-Mateo & Argimin, 2007; Ho et al., 2002;
Yost, Cilisk, & Dobbins, 2014). A variety of interventions can be employed to improve
sleep disorders in patients hospitalized for neurorehabilitation. Promotion of sleep

hygiene educational guidelines is a low-cost, easily applied intervention that may lead to



improvement in sleep quality and quantity ultimately resulting in improved patient
outcomes (Ho et al., 2002). Education for nurses detailing sleep hygiene guidelines and
emphasizing exposure to light therapy may improve patient sleep outcomes.
Implementing sleep hygiene guideline education may improve nurses’ knowledge and
attitudes toward sleep thus resulting in improved patient outcomes. A sleep promotion
education intervention will be designed by translating evidence from critical care nursing
literature and utilizing recommendations outlined by Makic, Rauen, Watson, & Poteet
(2014).
Problem Statement

The problem addressed in this study is that disrupted sleep affects mental and
physical health (Pilkington, 2013). Hospital units are commonly unconducive to sleep
due to the presence of environmental factors such as noise and bright light during night-
time hours (Aaron et al., 1996; Hardin, Deyal, Stewart, & Bonekat, 2006; Linder &
Christina, 2012; Patel, Chipman, Carlin, & Shade, 2008). This is particularly troublesome
in the neurorehabilitation unit where sleep plays a critical role in neural repair (Dash et
al., 2009; Longordo, Kupp, & Luthi, 2009; McDermott et al., 2003; Walker, 2009).
Nurses play a pivotal role in the promotion of sleep in the neurorehabilitation unit.

Purpose Statement

The purpose of this program was to improve nurses’ knowledge and attitudes

toward sleep in order to work toward an optimum environment for recovery in

individuals hospitalized for brain injury rehabilitation.



Project Objective

The objective of this project was to improve nursing knowledge and attitudes
toward sleep with the hope that the knowledge would produce an optimum environment
for sleep, thus improve patient outcomes.

Project Question

Does an educational intervention for nurses improve their knowledge and

attitudes toward sleep?
Relevance to Practice

Hospitalization is stressful for patients. Sleep deprivation attributable to
hospitalization can affect circadian rhythms and immunologic processes potentially
affecting morbidity and hospital costs (Cmiel, Karr, Gasser, Oliphant & Neveau, 2004;
Walder, Francioli, Meyer, Lancon, & Romand, 2000). Patients with brain injury are
frequently affected by sleep disturbance which can impede rehabilitation related to
increase in somatic complaints and poorer cognitive performance (Burke et al., 2004; De
La Rue-Evans, Nesbitt, & Oka, 2013; Mahmood et al., 2004). Anxiety and depression
have been implicated in sleep disruption particularly in those patients who have suffered
a brain injury (Parcell, Ponsford, Redman, & Rajaratnam, 2008). Multiple factors
influence sleep and recovery in the hospital setting, and research indicates that patients
hospitalized with brain injury are particularly affected.

Providing sleep hygiene education to neurorehabilitation nurses can improve
understanding of the importance of sleep and can influence the provision of sleep

promotion interventions (Ho et al., 2002). Development of a nursing-related education



program served to increase knowledge of sleep and improve attitudes toward sleep
promotion. Research has indicated that introduction of nursing education related to sleep
hygiene can improve patient outcomes (Cmiel et al., 2004; Walder et al., 2000).
Modifiable environmental factors should be the focus of sleep promotion, and nurses are
poised to employ these modifications in practice.
Evidence-Based Significance of the Project

Sleep disturbance is more prevalent in patients with brain injury than in the
normative population (Nakase-Richardson et al., 2013). Nakase-Richardson et al.
assessed a large cohort of patients with brain injury for prevalence of sleep abnormality,
the course of acute sleep abnormality, and the differences in cognition and rehabilitation
course for those particularly affected by sleep abnormalities. The Delirium Rating Scale-
Revised-98 and the Galveston Orientation and Amnesia Test were utilized to determine
sleep-wake cycle disturbance (SWCD), presence and severity of delirium, orientation,
and posttraumatic amnesia. Data indicated that presence of moderate to severe SWCD at
1 month postinjury was predictive of prolonged length of stay and prolonged
posttraumatic amnesia compared to those without SWCD. Two additional studies have
indicated that resolution of sleep disturbance is closely correlated to resolution of
posttraumatic amnesia (Makley et al., 2009; Sherer, Yablon, & Nakase-Richardson,
2009).

Bryczkowski, Loprieto, Yonclas, Sacca, and Mosenthal (2014) described a
surgical intensive care unit (SICU) delirium prevention program consisting of limiting

medications associated with delirium while incorporating nonpharmacologic nursing



interventions to promote sleep. Nursing staff members were educated in sleep promoting
practices upon initiation of the protocol. Nursing interventions consisted of optimizing
the environment by reducing nighttime noise and light, clustering care nighttime care
interventions, exposing patients to simulated natural light during the day, and providing
periods of quiet time without visitors. Implementation of the intervention led to a
significant decrease in delirium (p = 0.002) and shorter SICU lengths of stay (p = 0.01).
Though the study did not specifically address sleep quantity or quality, it did produce
comparable results to the research of Nakase-Richardson et al. (2013).

A quality improvement sleep promotion project was conducted in an intensive
care unit (ICU) setting (Kamdar et al., 2013). Nursing staff members participated in
educational sessions presenting evidence supporting sleep interventions as well as
introducing results of a pilot study identifying barriers to sleep and patient testimonials.
Data analysis indicated that the interventions were feasible and did not affect work flow.
Patients indicated that noise was reduced and sleep quality was improved.

Hellstrom, Fagerstrom, and Willman (2011) conducted a systematic review of
sleep promoting nursing interventions. Hellstrom et al. indicated that nonpharmacologic
nursing interventions are easy to apply there is low evidence for effects. Ponsford and
colleagues (2014) stated that sedating medications such as sleep aids may have a
deleterious impact on outcome for patients who have sustained brain injury. Sleep is a
relevant issue to address, and it is favorable to implement nonpharmacologic nursing

interventions to promote sleep in this patient population.



Implications for Social Change in Practice

Professional demands may override the nurse’s attention to sleep hygiene in
rehabilitation patients (De La Rue-Evans et al., 2013). Focus is centered on the activities
required to perform job duties in a timely manner. Sleep is not viewed as a patient
activity but rather inactivity. By providing education regarding the need for adequate
quantity and quality of sleep, nurses are faced with the decision to incorporate the
guidelines at an individual level.

Once sleep is viewed as an activity, nurses may relegate this activity to only those
nurses on duty during hours of sleep. However, sleep hygiene guidelines indicate that
individuals should participate in daily exercise and refrain from daytime napping (Walsh
et al., 1995). Sleep and its preparation traverse all nursing shifts as well as all disciplines.
Sleep assessment should occur on a daily basis with feedback to other disciplines creating
clinical interruptions. These findings will influence sleep assessment, nursing, and the
role of nursing within the multidisciplinary team.

Definition of Terms

Attitude: Altmann (2008) defined attitude as a feeling or manner of thought that
influences individual behavior.

Knowledge: Knowledge refers to understanding, information, or competence
gleaned from empiricism, ethics, relationships, aesthetics, and synthesis (Finkelman &
Kenner, 2010).

Brain injury: This term refers to traumatic injury caused by a blow or jolt to the

head that disrupts normal neurologic functioning of the brain (United States Department
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of Veterans Affairs & United States Department of Defense, 2009). Severity is classified

as mild, moderate, or severe dependent upon the length of coma, radiologic findings, and
length of posttraumatic amnesia. Mild brain injuries are characterized by normal
neuroimaging, loss of consciousness less than one hour, alteration of consciousness less
than 24 hours, posttraumatic amnesia less than 24 hours, and Glasgow Coma Score of 13-
15. Moderate brain injury is characterized by normal or abnormal neuroimaging, loss of
consciousness between 1 hour and 24 hours, posttraumatic amnesia greater than one day
and less than 7 days, and Glasgow Coma score between 9 and 12 (United States
Department of Veterans Affairs & United States Department of Defense, 2009). Severe
brain injury is characterized by normal or abnormal neuroimaging, loss of consciousness
greater than 24 hours, posttraumatic amnesia greater than 7 days, and Glasgow Coma
score less than 9.

Sleep hygiene: Nonpharmacologic interventions undertaken to improve the
quality and quantity of sleep are considered sleep hygiene (Walsh et al., 1995). Such
strategies consist of consistent sleep and wake times, limiting the intake of stimulants,
regular timely exercise, maximizing the comfort of the sleeping environment, avoiding
heavy eating proximal to bedtime, removing distracting technology from the sleeping
environment, and reducing external interruptions.

Clinical interruptions: During the course of hospitalization clinical staff interact
with patients to provide basic care, assess the condition, and perform procedures

necessary for diagnosis and treatment. It has been recommended that nurses cluster



11

episodes of care in order for patients to provide patients with periods of uninterrupted
sleep (Eliassen & Hopstock, 2011).

Sleep disorders: The continuum of sleep disorders consists of various diagnoses
that may present during brain injury rehabilitation. Pertinent conditions are briefly
defined here. Sleep-wake cycle disorders refer to an abnormality in sleep related to the
accepted diurnal change in human behavior (Ebisawa, 2007). Sleep fragmentation is
characterized by frequent awakenings and increased duration of nighttime awakenings
(Gerbase et al., 2014). Insomnia refers to dissatisfaction with quantity or quality or sleep
related to difficulty falling asleep or remaining asleep (First, 2014). This is in contrast to
hypersomnia which refers to excessive quantity of sleep or excessive daytime sleepiness
despite adequate quantity of sleep (Morgenthaler et al., 2007).

Assumptions and Limitations

My vision of improving sleep knowledge and attitudes in neurorehabilitation
nurses was based on the impact of sleep in recovery. | believed that providing sleep
hygiene education to nursing staff would result in application of this knowledge at the
individual level and ultimately improve patients’ sleep quantity and quality.
Implementing the intervention with staff was appropriate due to the cognitive limitations
of the patient population. Program outcomes also relied on second-order effects such as
support from hospital administration to promote the program.

| recognized limitations in the program design. This project was considered a pilot
project to determine the impact of the educational intervention on neurorehabilitation

nurses’ knowledge and attitudes toward sleep. Increased knowledge and improved
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attitudes toward sleep based on pretest to posttest improvement indicated that the
intervention was successful. Positive findings will lead to a larger scale project involving
additional units which may provide power to generalize findings.

Continuing education is a necessary component of professional practice.
Interactive techniques and simulation have proved moderately superior to didactic
training and educational games (Bluestone et al., 2013). Classroom training improved
knowledge but did not improve attitudes or behaviors. The educational intervention was
designed with a didactic approach. However, the subject matter does not lend itself
particularly well to formal training in alternative formats.

Summary

Sleep is a necessary human function serving purposes that are not fully
understood. It is, however, known that sleep disruption is correlated with physical and
psychological symptoms. A number of bodily functions necessary for healing such as
hormone secretion and glucose metabolism are affected by sleep disruption. A number of
factors affect sleep quantity and quality: circadian misalignment, pharmacologic factors,
medical diagnoses, psychiatric disorders, primary sleep disorders, and environmental
factors. In the hospital setting, environmental factors are problematic yet most easily
addressed. Neurorehabilitation inpatients are a particularly vulnerable population due to
the implications of sleep on neural repair. Education of nurses allowed changes to benefit
patient outcomes, and sleep hygiene education affected outcomes in neurorehabilitation

patients.
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Section 2: Review of Scholarly Evidence
Search Strategy

A literature review was conducted to retrieve articles from CINAHL and PubMed.
The key terms brain injury, sleep, adult, and rehabilitation yielded 172 articles. The pool
was further limited to primary research articles and systematic reviews published in peer-
reviewed journals in English and full-text available via accessible databases which
limited the results to 49 articles. An additional limiter of nurse education yielded no
results. Therefore, a second search was performed utilizing key terms nurse and
continuing education limited to research articles written in the English language and
available in full text. Forty-two articles were returned. | reviewed titles and abstracts of
each of the 91 total articles to determine applicability to the population and setting. Forty-
two articles were retained for literature review.

What is Sleep?

The regulation of sleep is centered in the hypothalamus which controls complex
interactions of neurotransmitters which are stimulated by light, melatonin, and neural
pathways (Kamdar et al., 2012). Sleep is a physiological state consisting of two key
phases: nonrapid eye movement (NREM) and rapid eye movement (REM) sleep. NREM
sleep is comprised of light sleep, moderate sleep, and deep sleep stages (Berger, 2009).
REM is considered the most restorative phase of sleep. Healthy individuals cycle through
NREM and REM phases several times per night with each cycle lasting 90-100 minutes

(Kamdar et al., 2012; Matthews, 2011). Frequent interruptions in sleep, such as those
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encountered during hospitalization, inhibit true restful sleep (Bihari et al., 2012;
Matthews, 2011).

Sleep differs from sedation and other alterations in consciousness. The states
appear similar due to altered level of responsiveness, reduced muscle tone, decreased
respirations, and lack of temperature control (Gehlbach et al., 2012). Disorders of
consciousness are characterized by periods of profound unresponsiveness, and drug-
induced sedation is considered a reversible coma (Brown, Lydic, & Schiff, 2010). Sleep
cycles can occur during altered consciousness but the sleep that occurs is abnormal (de
Biase et al., 2014; Weinhouse & Schwab, 2006).

Role of Sleep in Healthy Individuals

All members of the animal kingdom require good quality sleep that is of sufficient
quantity (Brand & Kirov, 2011; McGonigal, 1986). It is generally accepted that sleep
plays a role in physical, cognitive, and psychological well-being. Until recently, the
proposed functions of sleep were largely theoretical with theories mainly focused on
adaptation and restoration. Animal models indicated that sleep is neither purely
restorative nor adaptive. In a murine model Aton et al. (2014) determined that sleep is
required for memory consolidation. Xie et al. (2013) discovered the mechanism by which
the brain clears toxic interstitial waste products during sleep. Without sleep, memory
would fail and neurotoxins would destroy the brain.

Benefits of Sleep on Healing
Sleep restoration has been associated with improved physical, cognitive, and

psychological performance (Brand & Kirov, 2011). Multiple growth and homeostatic
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processes occur during sleep. Most notably, immune processes are affected by sleep.
Cellular immunity and cytokine function are altered when sleep is disrupted (Faraut et al.,
2012; Kamdar et al., 2012; Maurovich-Horvat et al., 2008). Adaptive immune cells have
healing properties in the central nervous system and play a role in brain plasticity
(Schwartz, Kipnis, Rivest, & Pratt, 2013). Likewise, immune cells are important in
wound healing and angiogenesis. Increased levels of circulating cortisol associated with
sleep deprivation have been implicated in delayed wound healing and increased risk of
severe infection (Godbout & Glaser, 2006; Valenza, Rodenstein, & Fernandez-de-las-
Penas, 2012). Unadulterated immune function promotes an optimal healing environment
in the body.

McGonigal (1986) described functions of the endocrine system during sleep. The
hypothalamic-pituitary-thyroid axis is important in physical recovery. Growth hormone
and prolactin secretion increase during sleep to promote protein anabolism. Conversely,
an elevation in corticosteroid production related to sleep deprivation is associated with
protein catabolism and increased energy expenditure. Catabolism has been associated
with opportunistic infection and subsequent death in animal models (Kamdar et al.,
2012). Secretion of growth hormone which stimulates anabolism is dependent upon
sleep, thus sleep supports physical healing.

Neurocognitive and psychological processes are enhanced by sleep. Animal
studies have indicated that sleep modulates neuroplasticity (Dash et al., 2009; Longordo,
Kupp, & Luthi, 2009; McDermott et al., 2003; Walker, 2009). Both memory encoding

and consolidation are affected by sleep disturbance (Walker, 2009). In healthy
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individuals, REM sleep increases after certain learning tasks are introduced (McDermott
et al., 2003). When REM sleep is disturbed before or after learning, performance of this
task is adversely affected. Sleep plays a role in affective reactivity which also modulates
memory (Walker, 2009; Zunzunegui et al., 2011). Adequate sleep is necessary for
memory processes which are often affected in neurological illness and injury.
Consequences of Sleep Restriction and Deprivation

Studies of sleep restriction and sleep deprivation provide some insight to the
impact of sleep on physical, cognitive, and psychological symptoms. Animal studies have
indicated that total sleep deprivation is more quickly fatal than is starvation (Brand &
Kirov, 2011). Sleep restriction in humans correlates to a number of cognitive processes.
Ferrara et al. (2008) studied sleep restriction in college students and determined that sleep
plays an important role memory and learning, particularly spatial learning. Alertness and
sustained attention were the cognitive domains most greatly affected by sleep disruption
in a study by Lo et al. (2012). Similar findings were also reported by Valenza et al.
(2011) who stated that memory, verbal learning, divided attention, and decision-making
are all affected by sleep disturbance.

Psychological effects of sleep restriction are well-represented in the literature.
Mellman (2009) reported that sleep disturbance contributes to the evolution and
persistence of Post-Traumatic Stress Disorder. Individuals with sleep disturbance also
exhibit an increased risk of depression (AlDabal & BaHammam, 2011). Sleep disruption

and psychiatric disturbance have a bidirectional relationship as evidenced by higher rates
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of sleep disorders in individuals with psychiatric and psychological diagnoses (Dogan et
al., 2005).

The physical effects of sleep restriction are evident in various body systems.
Brand and Kirov (2011) stated that sleep serves metabolic, immune, thermoregulatory,
cardiovascular and respiratory function. Immune processes are adversely affected by
sleep disturbance (Born, Lange, Hansen, Molle, & Fehm, 1997; Kamdar et al., 2012).
Pain and sleep have a bidirectional relationship with increased pain leading to poorer
sleep which results in increased pain (Dogan et al., 2005; Valenza et al., 2011). Poole et
al. (2013) noted that extended or truncated sleep duration was associated with an
increased risk of developing or dying from coronary heart disease or stroke. Individuals
who are employed in shift work, which is highly associated with sleep disturbance, have
increased risk of cardiovascular and gastrointestinal diseases (Harma, 2006). It is also
thought that these individuals have greater risk for breast cancer, Type 2 diabetes
mellitus, and disturbances in pregnancy outcomes. Shift workers have increased rates of
occupational injuries as a result of sleep disturbance.
Issues that Inhibit Sleep

The importance of sleep has been established; but, adequate quantity and quality
of sleep is sometimes elusive. A number of factors influence sleep. First, circadian
misalignment causes individuals to have the urge to sleep during the day while having
difficulty initiating sleep at night (McCarty, 2010). Sleep-wake cycle disturbances are
common in shift workers and individuals who have travelled across time zones (“jet

lag”). Pharmacologic agents which are prescribed, over-the-counter, or socially derived
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(i.e., alcohol) affect sleep in various ways. Medications may produce alerting or sedating
effects, affect sleep stages, or produce physical effects that inhibit sleep. Exacerbation of
medical diagnoses may inhibit sleep due to symptoms such as pain, respiratory
difficulties, poor thermoregulation, or decreased ability to reposition. Primary psychiatric
disorders such as anxiety, bipolar disorder, and attention deficit disorder are associated
with overstimulation. Furthermore, sleep may be inhibited by social and behavioral
attitudes toward sleep: patient expectations, concerns, and beliefs regarding sleep habits.
Primary sleep disorders such as obstructive sleep apnea or insomnia affect both quality
and quantity of sleep. Each of these areas can be medically addressed to improve the
quality and quantity of sleep.

Environmental factors may impact the sleep-wake cycle by creating disturbances
in either sleep or wakefulness. Light exposure inhibits melatonin production which is
necessary for initiation of sleep (Ho, Wong, Tang, & Pang, 2002). Acquiring bright light
exposure in the morning and during the day enhances melatonin production thus
promoting sleep. Skin temperature is related to the thermal environment (Kamdar et al.,
2012). Neuronal activity in the sleep-activating areas of the brain are affected by skin
temperature. Environmental noise can cause not only frank disruptions but
microdisruptions of sleep related to subconscious sensitivity to noise (Cmiel et al., 2004;
Kamdar et al., 2012). Providing an optimal environment for sleep improves sleep quality

and sleep quantity.
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Hospitalized Patients are Vulnerable

Sleep disturbance is more prevalent in hospitalized patients. It is estimated that
over 50% of critically ill patients have sleep disturbance (Bihari et al., 2012). As
described by McCarty (2010), exacerbations of medical conditions contribute to sleep
disturbance. Additionally, pharmacologic interventions affect the sleep-wake cycle.
Patients who are hospitalized are likely to be affected by each of these factors.
Hospitalization may provoke or exacerbate existing anxiety due to uncertainty about
illness, lack of environmental control, or change of environment (Dogan et al., 2005).
Increased sensitivity to noise has been noted in critically ill patients (Kamdar et al.,
2012).

Increased perturbations of melatonin production are common in patients with
sepsis. Primary sleep disorders are more prevalent in hospitalized patients (Kamdar et al.,
2012; McCarty, 2010). A frequent complaint of hospitalized patients is increased pain
(Reid, 2001; Valenza et al., 2011). The bidirectional relationship between pain and sleep
is intensified in this patient population. Lastly and likely most importantly, patient sleep
has not traditionally been a priority to healthcare providers during hospitalization
(Pilkington, 2013). Hospitalization affects sleep relative to physiologic functions; but,
hospital settings are frequently not amenable to sleep.

Challenges of Sleep in the Hospital Setting

Environmental factors in the hospital setting compound the physiologic and

pharmacologic processes occurring during hospitalization. Researchers addressing ICU,

medical surgical units, and rehabilitation environments have highlighted the
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environmental factors associated with sleep disturbance in hospitals. ICU hospitalizations
are punctuated by excessive environmental stimuli such as superfluous noise, constant
bright light, uncomfortable temperature, and frequent interruptions for patient care
(Eliassen & Hopstock, 2011; Connor & Ortiz, 2009). Similar environmental disruptions
are common in other hospital units as well (Cmiel et al., 2004; De La Rue-Evans et al.,
2013; Dogan et al., 2005; Pilkington, 2013).

Noise has been studied more than most other environmental disruptors. It has
been estimated that 17% of hospital sleep disruptions are related to noise (Pilkington,
2013). Sources of noise disruptions vary. Overhead paging systems, other patients,
equipment alarms, telephone ringers, and staff conversations were noted as the most
frequent offenders (Cmiel et al., 2004; Connor & Ortiz, 2009; Dogan et al., 2005;
Eliassen & Hopstock, 2011;). Noise is an easily-modified environmental disruptor of
sleep.

While noise disruptions have been studied more frequently, the impact of light
exposure and disruptions related to patient care have also been stated (Pilkington, 2013).
In ICU settings, bright lights are frequently used thus limiting the production of
melatonin and impacting sleep initiation (Eliassen & Hopstock, 2011; Ho et al., 2002). In
other hospital units, sources of night time light exposure are hallway lights and nurses’
use of lights to provide patient care (Bernhofer, Higgins, Daly, Burant, & Hornick, 2013;
Pywell, 2013). Additionally, lack of natural light exposure during optimal times —
morning and normal daylight hours — affects the sleep wake cycle (Ho et al., 2002;

Ponsford et al., 2012). Lack of windows, keeping blinds closed, and patient immobility
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contribute to this deficit. Patient care activities understandably take precedence in the
hospital setting. However, timing and frequency of these interventions impact sleep
(Eliassen & Hopstock, 2011; Pilkington, 2013). Light exposure impact and patient care
interruptions are surmountable environmental factors in the hospital setting.
Neurorehabilitation Patients are Particularly Affected

In neurorehabilitation, sleep disturbance can be more problematic. Sleep
disruptions are implicated in an array of cognitive, physical, and emotional symptoms
which mirror symptoms common in individuals with brain injury (Burke et al., 2004;
Dash, 2009; Jennekens et al., 2010; Longordo, Kopp, & Luthi, 2009; Mahmood et al.,
2004; Makley et al., 2009; Parcell et al., 2008; Pywell, 2013; Valenza et al., 2011,
Wiseman-Hakes et al., 2013). Worthington and Melia (2006) studied the effects of sleep
disorders on rehabilitation performance. Nearly half exhibited symptoms of sleep
disturbance: excessive daytime sleepiness (27.4%), frequent waking (21.5%), delayed
sleep onset (18.5%), delayed waking (13.3%), and early waking (11.9%). Fifty-eight
percent of the sample exhibited more than one type of sleep disturbance. Twenty
individuals had at least one psychiatric diagnosis. Sleep disorders were more common
when the individual had a comorbid psychiatric diagnosis (p < 0.05). It was determined
that rehabilitation was affected by sleep disturbance in 65.6% of the sample though the
specific effects were variable.

Lo et al. (2012) studied the effects of sleep deprivation on cognitive performance.
Thirty-six individuals participated in this cross-over controlled study. The subjects

participated in two 11-night periods of sleep manipulation. Each subject completed self-
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report questionnaires and underwent neuropsychological testing at baseline and during
each trial period. Sleep disruption most greatly affects alertness and sustained attention.
Data indicated that seven consecutive nights of sleep restriction produced cognitive
effects consistent with total sleep deprivation. Though the study did not include
individuals with brain injury, it does highlight the potential effects in individuals with
cognitive deficits.
Education of Nurses Allows Changes to Benefit Patient Outcomes
Continuing professional education is an important component of nursing practice.

Educational interventions to promote evidence-based practice have been associated with
improvement in skills, knowledge, behaviors, and attitudes (Flores-Mateo & Argimon,
2007). Yost et al. (2014) described an improvement in knowledge after a continuing
education workshop. At 6 month follow up, retention of knowledge and implementation
of skills was observed. Educational intervention led to translation of evidence to practice.
Similarly, Gregory, Morgan, and Lynall (2012) studied the outcomes of a 3 day sleep
management course for Parkinson’s disease nurse specialists. Patient interviews after the
intervention indicated that their sleep was improved as a result. Educational interventions
for nurses can be a cost-effective means for translating evidence to practice in order to
improve patient outcomes.

Providing Sleep Hygiene Education to Rehabilitation Nurses May Improve

Outcomes
Patient sleep outcomes have been improved by educational interventions in

general nursing settings, thus it is expected that similar outcomes would be seen in the



23

rehabilitation setting. De La Rue-Evans et al. (2013) conducted a needs assessment on a
neurorehabilitation unit and discovered that nurses lacked knowledge of sleep hygiene
practices. A physician and nurse team provided nurses with sleep hygiene education
focusing on exercise, relaxation training, cognitive behavioral therapy, sleep restriction,
and stimulus control. A review of sleep quantity after the intervention did not reveal a
discernable change. However, patients admitted for neurorehabilitation have variable
sleep practices, and objective measures of sleep were not utilized.

Ho et al. (2002) found that nurses lacked knowledge of sleep and were unfamiliar
with nursing methods to promote sleep. The researchers provided sleep hygiene
education encouraging bright light therapy during the day. Following the intervention,
nursing interventions were observed, and patient outcomes were measured. The
educational intervention resulted in translation of evidence to practice and improved
patient sleep outcomes. While these two studies had disparate findings, it is anticipated
that improving nurses’ knowledge and attitudes toward sleep will impact objectively
measured sleep outcomes.

Nursing Theory

The novice to expert theory was utilized as a framework for the project. In 1984,
Benner first examined clinical performance and situation appraisal in nursing by applying
the Dreyfus model of skill acquisition in the clinical setting (Benner, 2001). The latter
model, developed by a mathematician and system analyst as well as a philosopher,
describes a progressive trajectory of knowledge acquisition comprised of five distinct

levels of proficiency: novice, advanced beginner, competent, proficient, and expert. To
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test this model in clinical nursing situations, Benner gathered data from beginning nurses
and their preceptors, senior nursing students, and experienced nurses via interview and
participant-observer interactions.
Benner (2001) introduced the concept of nursing intuition. Interpretation of her
qualitative data indicated that the model could be applied to nursing intuition, and
Benner’s theory was born. The theory has been successfully applied in research projects
testing educational interventions for nurses as well as the development of mentorship
programs and clinical nursing ladders (Dracup & Bryan-Brown, 2004; Larew, Lessans,
Spunt, Foster, & Covington, 2006; Vought-O’Sullivan, Meehan, Havice, & Pruitt, 2006).
A relative paucity of sleep promotion research in the rehabilitation setting indicated that
the concept would be novel to most nurses. As such, the educational intervention was
tailored to the novice and advanced beginner levels.
Summary

Sleep is a necessary function for physical health and emotional well-being. It
improves healing by supporting the immune system and promoting tissue growth. There
are a number of factors that inhibit sleep including internal physiologic and psychological
processes as well as external factors such as pharmacological and environmental factors.
Hospitalized patients are at risk of sleep disruption as a result of exacerbations of
physical conditions and pharmacological interventions. The hospital setting is not
particularly conducive to sleep due to environmental factors such as uncomfortable
temperature and increased levels of noise and light. Neurorehabilitation patients are

particularly vulnerable because of the prevalence of sleep disorders in the population and
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because cognitive and emotional symptoms commonly attributed to sleep disorders are
also common in patients with brain injury. Nurses exhibit increased knowledge and skills
after receiving educational interventions. Providing nurses with sleep hygiene education

may improve patient sleep outcomes.
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Section 3: Methodology

The purpose of this project was to determine if providing sleep hygiene education
to neurorehabilitation nurses would result in increased knowledge and attitudes toward
sleep. This section is a detail of the project design, population, data collection and
analysis, and the project evaluation plan

Phase I Designing the Tool and Establishing Content Validity

Due to a lack of validated instruments to specifically assess knowledge and
attitudes toward sleep and sleep hygiene, the first phase of the project addressed the
design and validation of such a tool. Following Institutional Review Board (IRB)
approval, the Sleep Hygiene for Healing Hospitals (SHHH) tool (Appendix A) was
designed and optimized based on existing evidence regarding sleep hygiene
recommendations for hospital units. Once and the neuropsychologist and | were satisfied
that the tool consistently measured concepts included in the planned intervention, |
selected three sleep medicine physicians, and four doctoral level clinicians specializing in
brain injury based on their knowledge in treating brain injured patients with sleep
disorders. Commensurate with the “competent” level described in Benner’s (2001)
Novice to Expert theory, these individuals were only selected if they possessed at least 5
years of experience with the patient population.

It is important to validate measurement tools to indicate that the scale adequately
represents the topic of interest. The Content Validity Index (CVI) is widely used and has
been compared to alternate forms of validation (Polit, Beck, & Owen, 2007). CVI can be

calculated for the scale as a whole (S-CVI) and for each item within the scale (I-CVI).
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Consistent with the recommendations of Polit et al. items for this tool were validated on a
4-point nominal scale: (1) not relevant, (2) somewhat relevant, (3) quite relevant, or (4)
highly relevant. For each item, the number of experts rating the relevance as 3 or 4 were
tabulated then divided by the total number of experts reviewing the tool. The I-CVI for
each item was computed, then SCI/Ave was determined by calculating the average I-CVI
across all items. The tool was judged to be acceptable when the S-CVI/Ave reached at
least 0.80.

To ensure anonymity, each of the identified participants received an electronic
invitation containing a link to the content validity survey via Survey Monkey. The
invitation also included an electronic copy of the SHHH. Participants were asked to
review the SHHH then complete the content validity survey within 1 week. Those items
not reaching the threshold of 0.80 for validity were eliminated from the final version.
Upon satisfying item and scale validity, the project moved forward to Phase 1.

Phase I1: Educational Inservice
Setting

The chosen unit is housed in a 415 bed teaching hospital which provides primary
to quaternary care utilizing cutting edge technology (James A. Haley Veterans’ Hospital,
2013). Nearly 90,000 veterans and active duty service members receive care at the
facility annually. Organizationally, the facility is led by the medical center director who
is supported by the chief of staff, deputy director, associate directors, and the assistant

director. Annual strategic planning retreats attended by these leaders, service chiefs, and
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administrative officers culminate in the determination of annual facility goals. Hospital
oversight is maintained through The Joint Commission.

The hospital houses one of five Polytrauma Rehabilitation Centers (PRC) within
the United States Department of Veterans Affairs. This center specializes in the complex
care of brain and spinal cord injuries complicated by comorbid conditions and injuries
(United States Department of Veterans Affairs, 2011). Annually, the 14 bed unit serves
approximately 100 patients aged 17 years of age or older (personal communication,
Angela Whitener). Because length of stay is not restricted by insurance guidelines, the
average length of stay is approximately 6 weeks which is longer than that in private
facilities. This center’s commitment to excellence is bolstered by local and national
partnerships: Polytrauma/Blast Related Injury Quality Enhancement Research Initiative
(QUERI) Center, Center of Excellence for Maximizing Rehabilitation Outcomes, The
Center of Innovation on Disability and Rehabilitation Research, United States
Department of Defense, and the Defense and Veterans Brain Injury Center. The
Commission on Accreditation of Rehabilitation Facilities (CARF) certifies accreditation
of the PRC.

Subjects

The selected neurorehabilitation unit employed 41 nursing staff members who
were invited to participate in the program (Deanna Goff, personal communication, May
9, 2014). Participants freely chose to complete pretests and posttests (Appendix B). The
pretest differed from the posttest as the pretest included six basic demographic questions.

They were informed that the tests would be used to determine change in knowledge and
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attitudes to inform a performance improvement project. In an attempt to eliminate
coercion, no incentives were provided. Each participant received a number coded test
upon entry to the course.

After the presentation, each participant received a similar posttest and was asked
to provide the same number on the top of the posttest. These number codes only served to
link pretests and posttests in order to determine within subject change. Codes were
otherwise not linked to individuals. Completion and submission of the anonymous
feedback tool was constituted as consent to participate in the project. In order to maintain
anonymity, pretests and posttests were deposited into a slotted locked box near the exit of
the venue. The project director collected the box 15 minutes after the end of each session
to allow participants time to complete feedback tools. The project proposal was reviewed
by the facility’s Research and Development Service, and it was determined to be non-
experimental (Appendix C). Local institutional review board approval was not sought.
However, institutional review board approval was sought from the academic institution.
Data will continue to be retained in accordance with institutional regulations. In the
Veterans’ Affairs system, data must be maintained indefinitely (United States
Department of Veterans’ Affairs, 2012).

Procedures

Phase 11 of this project followed a nonexperimental within subject pretest/posttest
design. A similar method was utilized by Farrington, Lang, Cullen, and Stewart (2009) to
evaluate nurses’ knowledge after implementing education regarding assessment of

nasogastric tube placement. The focus of the current study was to determine whether
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providing sleep hygiene education for neurorehabilitation nursing staff would result in a
change of knowledge and attitudes toward sleep.

To raise staff awareness of the problem, an educational program for nurses
detailing nonpharmacologic sleep hygiene guidelines and corresponding interventions
was offered on three occasions. The primary focus of education highlighted the
importance of mitigating environmental distractors and stimuli such as noise, bright
lights, clinical interruptions, and uncomfortable temperature. Attendees were encouraged
to implement these practices in order to maintain consistent sleep-wake routines similar
to preinjury behaviors. A clinical neuropsychologist emphasized the importance of
environmental contributors to quality sleep such as noise and light disturbances, clinical
interruptions, daily 