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BACKGROUND: Multiple factors lead to sleep disturbances in hospitalized medical

patients. Inadequate sleep can lead to both psychological and physiological con-

sequences.

METHODS: A PubMed search was conducted using the terms: (‘‘sleep depriva-

tion,’’ ‘‘sleep,’’ or ‘‘insomnia’’) and (‘‘hospitalized,’’ ‘‘inpatient,’’ ‘‘critical illness,’’

or ‘‘acute illness’’) to review the published data on the topic of sleep in hospita-

lized medical patients. The search was limited to English-language articles pub-

lished between 1997 and 2008. Subsequent PubMed searches were performed to

clarify the data described in the initial search, including the terms ‘‘hospital

noise,’’ ‘‘hospital environment,’’ ‘‘obstructive sleep apnea,’’ and ‘‘heart failure.’’

RESULTS: Few articles specifically addressed the topic of sleep in hospitalized

medical patients. Data were limited to observational studies that included out-

comes such as sleep complaints and staff logs of wakefulness and sleep. In Part

1, we review normal sleep architecture, and discuss how major medical disorders,

the hospital environment, and medications can disrupt sleep during hospitaliza-

tion. In Part 2, we will propose an evaluation and treatment algorithm to opti-

mize sleep in hospitalized medical patients.

CONCLUSIONS: Hospitalization may severely disrupt sleep, which can worsen

pain, cardiorespiratory status, and the psychiatric health of acutely ill patients.

Like vital signs, the patient sleep quality reveals much about patients’ overall

well-being, and should be a routine part of medical evaluation. Journal of Hospital

Medicine 2008;3(6):473–482.VVC 2008 Society of HospitalMedicine.
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insomnia, sleep deprivation.

H ospitalized patients often have difficulty initiating and main-
taining sleep, or complain of early awakening and nonres-

torative sleep.1 The etiology of sleep disruption is multifactorial
and includes the patient’s underlying illness(es), medical treat-
ments, and the hospital environment. Often unrecognized and
untreated during hospitalization, sleep disruption may lead to
sleep deprivation, or a chronic lack of restorative sleep.

Even in healthy individuals, sleep deprivation can result in
numerous physical and psychological consequences. Sleep de-
privation is associated with hypertension,2,3 impaired postural
control,4 decreased ventilatory drive,5 increased sympathetic car-
diovascular activation,6 blunted hypothalamic-pituitary-adrenal
axis,7 impaired host defenses, and possibly diabetes mellitus and
obesity.8–10 The lack of restorative sleep increases the risk of
developing anxiety and mood disorders and delirium, especially
in acutely ill older patients.11 In the presence of acute physical
infirmity, inadequate sleep may further compound illness and
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impair recovery. We provide an overview of nor-
mal sleep architecture and discuss factors that
lead to sleep disruption in hospitalized medical
patients.

NORMAL SLEEP ARCHITECTURE AND REGULATION
Normal sleep architecture refers to a characteristic
pattern of sleep, and consists of two major stages:
nonrapid eye movement (NREM, pronounced
‘‘non-rem’’) and rapid eye movement (REM). (For
a table of pertinent abbreviations and terms, see
Table 1) Sleep is quantified by polysomnography
(PSG), which includes an electroencephalogram
(EEG), electromyogram (EMG), and electrooculo-
gram (EOG). A PSG also includes an electrocardio-
gram (ECG), and measures of airflow, oxygen
saturation, and body position. NREM sleep com-
prises 75% to 80% of total sleep time (TST), and is
characterized by relatively quiescent brain activity
and decreased metabolic rate.12 NREM sleep con-
sists of four stages (S1-S4), with each stage leading
to a progressively deeper sleep (Figure 1). REM
sleep follows slow wave sleep (SWS), or deep
sleep, and increases over the night, comprising
20% to 25% of TST. REM sleep is characterized by
an activated EEG pattern, muscle atonia, and epi-
sodic bursts of rapid eye movements.

Normal sleep provides a period of physiologic
and mental rest. During sleep, sympathetic tone
decreases and parasympathetic tone increases,
leading to a reduction in heart rate, arterial blood
pressure, and cardiac output.13 Deep sleep is theo-
rized to be necessary for physiologic restoration.
REM sleep is associated with dreaming, and is
essential for maintaining emotional and cognitive
well-being. Sleep architecture undergoes charac-
teristic changes as people age.14 The duration of
SWS peaks in childhood and decreases with age.
Consequently, people >60 years old tend to have
lower arousal thresholds and to have more fre-
quent awakenings. The results of the Sleep Heart
Health Study found that increased age was asso-
ciated with decreased percentage of REM sleep,
worse sleep efficiency (SE, which is TST divided
by total time in bed), and lower arousal thresh-
olds.14 With the reduction of SE, older people
need to spend more hours in bed to achieve the
same amount of restorative sleep as when they
were younger. Although sleep tends to become
more disrupted as people age, insomnia should
not be considered a ‘‘normal’’ part of aging, and
needs to be addressed clinically.15 The results of a
National Sleep Foundation telephone survey of
subjects between the ages of 55 and 84 years old
(n 5 1,506) suggested that sleep complaints in
older adults are frequently secondary to comorbid
medical conditions.16

Multiple anatomic structures, pathways, and
neurotransmitter systems are involved in control-
ling wakefulness and sleep. Neurotransmitters that
promote wakefulness include acetylcholine, hista-
mine, noradrenaline (norepinephrine), serotonin,
dopamine, and hypocretin (orexin). Sleep-promot-
ing neurotransmitters include gamma amino-
butyric acid (GABA), adenosine, and melatonin.

TABLE 1
Pertinent Abbreviations and Terms

Acronym Term

BiPAP Bilevel positive airway pressure

CHF Congestive heart failure

CPAP Continuous positive airway pressure

COPD Chronic obstructive pulmonary disease

EEG Electroencephalogram

EOG Electroculogram

EMG Electromyogram

ESRD End-stage renal disease

NPPV Noninvasive positive pressure ventilation

NREM Nonrapid eye movement

OSA Obstructive sleep apnea

PLMD Periodic limb movement disorder

PSG Polysomnography

RBD REM sleep behavior disorder

REM Rapid eye movement

RLS Restless leg syndrome

S1-S4 4 Stages of sleep in NREM

SE Sleep efficiency; TST divided by total time in bed

SWS Slow wave sleep

TBI Traumatic brain injury

TST Total sleep time

FIGURE 1. Normal sleep architecture includes cycles of 2 main stages,
non-REM and REM sleep, as depicted in this hypnogram.

474 Journal of Hospital Medicine Vol 3 / No 6 / November/December 2008



Specific stages of sleep are regulated by the turn-
ing ‘‘on’’ and ‘‘off’’ of various neurons. REM ‘‘on’’
cells use GABA, acetylcholine, and glutamine,
whereas REM ‘‘off’’ cells use norepinephrine and
serotonin. SWS is promoted by GABA and sero-
tonin.17

Sleep regulation is a balance between a
homeostatic sleep need and an intrinsic body
clock, or circadian pacemaker. Located in the
suprachiasmic nucleus, the circadian pacemaker
determines the onset and termination of sleep,
and is partially regulated by environmental cues
such as light and ambient temperature. Melatonin,
a physiologic sleep promoter, is inhibited by am-
bient light, and its circulation is decreased during
daylight hours. The adrenal secretion of cortisol,
which is associated with wakefulness, follows a
circadian pattern. Regulated by the hypothalamic-
pituitary axis, cortisol levels peak in the early
morning hours in preparation for the increased
metabolic demands during wakefulness.

SLEEP PROBLEMS IN HOSPITALIZED PATIENTS
Insomnia, which is characterized by difficulty
initiating or maintaining sleep, is the most com-
mon sleep disorder in the United States. About
one-third of the adult population in the United
States experiences insomnia at some point in their
lives,18 and it is a persistent problem in approxi-
mately 10% of U.S. adults.19 Insomnia can be exa-
cerbated during hospitalization.

Studies investigating sleep in hospitalized
patients using PSG have been limited primarily to
the setting of the intensive care unit (ICU). Criti-
cally ill patients, particularly those requiring me-
chanical ventilation, are prone to sleep
disturbances and an associated delirium.20–22 Cri-
tically ill patients have fragmented sleep, with
decreased SE and SWS, and increased S1 and S2.23

Physician awareness of the impact of sleep dis-
turbance in hospitalized patients is vital. Surveys
reveal that approximately one-half of patients
admitted on general medical wards complain of
sleep disruption.24,25 Meissner et al.25 examined
the prevalence of sleep complaints and physician
recognition of these complaints among general
medical patients admitted to a Veterans Affairs
tertiary care center. Results showed that 47% (n 5
222) of patients had complaints of either insomnia
and/or excessive daytime sleepiness.

FACTORS AFFECTING SLEEP DURING
HOSPITALIZATION
Many medical and neurologic illnesses, psychiat-
ric disorders, pain, medication therapy and the
hospital environment may impair sleep, and
hinder recovery from illness.

General Medical Disorders
Primary sleep disorders, such as obstructive sleep
apnea (OSA) and numerous other medical illnesses,
can directly impair sleep physiology, leading to a
cyclical interaction (Figure 2). Other conditions that
disrupt sleep include congestive heart failure
(CHF), diabetes mellitus, chronic obstructive pul-
monary disease (COPD), gastroesophageal reflux,
cardiovascular disease, thyroid disorders, renal dis-
ease, and severe liver disease.26 Table 2 lists
selected medical and neurological conditions, their
associated sleep-related problems, and suggestions
on how to ameliorate these problems.

Affecting approximately 24% of men and 9%
of women in the United States, OSA is the most
common primary sleep disorder,27,28 and causes
significant mental and physical morbidity. Risk
factors for OSA include obesity, hypothyroidism-
induced muscle weakness, and structural abnorm-
alities in the oropharynx region such as acrome-
galy, micrognathia, or retrognathia. OSA is
characterized by episodes of complete or partial
pharyngeal obstruction during sleep that cause
snoring, apneic episodes, choking, dyspnea, and
restlessness.28 These episodes are associated with
intermittent nocturnal sympathetic activation
leading to nocturnal awakenings and cortical
arousals, all of which lead to daytime symptoms
of fatigue, sleepiness, and cognitive impairment
(Figure 2). In addition, chronic sympathetic acti-
vation causes numerous derangements in the vas-
cular endothelium and platelet activation.29,30

Sleep-disordered breathing has been independ-
ently associated with cardiovascular diseases such
as hypertension, CHF, ischemic heart disease,
atrial fibrillation, and cerebrovascular disease.31,32

OSA is also associated with sleep-related gas-
troesophageal reflux, which is characterized by
pain and nocturnal cough, and can induce noctur-
nal asthma attacks and laryngospasm.33 Green
et al.29 found that OSA patients treated with con-
tinuous positive airway pressure (CPAP) had a
48% improvement in nocturnal reflux symptoms.
Although the pathophysiology connecting OSA to
the renal system is unknown, OSA has been found
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in up to 60% of patients with end-stage renal dis-
ease and chronic renal failure.34

Patients with pulmonary disorders can be pro-
foundly affected by the normal physiologic
changes during sleep, particularly in REM sleep.
During REM sleep, all respiratory muscles except
the diaphragm become paralyzed. Thus, episodes
of marked oxygen desaturation can occur in
patients who rely on their accessory muscles for
respiration. COPD patients have decreased TST,
SWS, and REM sleep. Shortness of breath, noctur-
nal cough, and wheezing worsen sleep.35 The
resulting fatigue and sleep deprivation negatively
impact the work of breathing and impair gas
exchange. Airflow obstruction tends to worsen in

the early morning hours in patients with COPD
and asthma, and may be related to the effect of
REM on the accessory muscles for respiration.
Although used to target CO2 retention, investiga-
tions using bilevel positive airway pressure venti-
lators (BiPAPTM) for improving sleep in COPD
patients have been limited. Noninvasive positive
pressure ventilation (NPPV) appears to acutely
improve SE and TST in patients with hypercapnic
COPD without significantly improving gas
exchange. Other sleep parameters such as sleep
architecture and the number of arousals during
the night, remain unchanged during NPPV.36

CPAP has several side effects that could wor-
sen sleep, which may explain its poor adherence

FIGURE 2. Cyclical interaction: sleep and common medical illnesses. Abbreviations: CHF, congestive heart failure; COPD, chronic obstructive pulmonary dis-
ease; CRF, chronic renal failure; CVA, cerebrovascular accident (stroke); GER, gastroesophageal reflux; HTN, hypertension; OSA, obstructive sleep apnea; PLMD,

periodic limb movement disorder; PND, paroxysmal nocturnal dyspnea; RLS, restless leg syndrome.
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rate among ambulatory patients.37 Side effects
include nasal bridge discomfort, nasal congestion,
swallowing air, dry nose, dry or red eyes, noise,
ear pain, and rhinitis.38 During hospitalization,
efforts should be made to improve patient comfort
by resizing ill-fitting masks, adding heated humi-
dification or nasal steroids to alleviate nasal con-
gestion, or adding a chin strap to reduce air leak
and ingestion of air.

Endocrine disorders have also been associated
with sleep disruption. Studies suggest that patients
with diabetes mellitus have decreased TST and
impaired sleep quality due to nocturia and neuro-
pathic pain.39 Inadequate sleep may also affect
glucose control. Inadequate quality or quantity of
sleep has been shown to be a risk factor for devel-
oping Type 2 diabetes mellitus in large prospective
studies.40 Sleep duration and quality were signifi-
cant predictors of increased levels of glycosylated
hemoglobin (HbA1c) in patients with Type 2 diabe-
tes mellitus. Thyroid diseases often coexist with

diabetes mellitus. Both hypo- and hyperthyroid-
ism have been associated with sleep disruption.
Hypothyroidism is associated with daytime som-
nolence and fatigue. Patients with hypothyroidism
tend to have reduced SWS. Hyperthyroid patients
often complain of insomnia, which has been
attributed to a hypermetabolic state.

Approximately 50% of patients with chronic
end-stage renal disease (ESRD) have insomnia
and other sleep disorders.41 Patients often complain
of restless leg syndrome (RLS), periodic limb move-
ment disorder (PLMD), bone pain, nausea, and pru-
ritus. The etiology of sleep disorders appears to be
related to metabolic derangements associated with
ESRD or from coexisting diabetesmellitus.

RLS and PLMD are distinct problems that
affect sleep differently. RLS is characterized by an
unpleasant crampy, ‘‘creeping’’ or ‘‘crawling’’ sen-
sation in the lower extremities that is relieved by
movement of the legs.42 RLS symptoms typically
occur soon after going to bed, and therefore tend

TABLE 2
Selected Medical and Neurological Conditions Associated with Sleep Problems and Recommended Interventions

Disease Problem Clinical Implications and Strategies to Improve Sleep

Asthma Nocturnal exacerbation, nocturnal GER Inhaled corticosteroids and/or long-acting inhaled beta-adrenergic agents

CHF Orthopnea, paroxysmal nocturnal dyspnea, sleep-disordered

breathing, increased sympathetic tone, nighttime

diuresis, Cheyne-Stokes respiration

Keep the head of bed elevated �30 degrees. Nocturnal O2 to keep O2 saturation

>88%. Daytime diuresis. Optimize cardiac function to treat Cheyne-Stokes

respiration. Consider CPAP for CHF

COPD Persistent nocturnal hypoxemia with complications (e.g., cor

pulmonale, polycythemia)

O2 for COPD and persistent hypoxemia (PaO2 55-60 mm Hg)

Sporadic nighttime desaturations PaO2 �55 mm Hg ? monitor O2 saturation by pulse oximetry. If patient

desaturates to �88% at night consistently, start nocturnal O2. For hypercapnia,

adjust O2 to maintain O2 saturation at 88% to 90%

Early-morning airflow obstruction Consider bedtime tiotropium and inhaled long-acting beta-adrenergic agonist

agents

Inhibition of respiratory muscles in REM Avoid sedative-hypnotics that cause respiratory depression

Decreased functional residual capacity from recumbent

position during sleep

Minimize recumbancy by keeping the head of bed up at �30 degrees

End-stage renal disease Pruritus, nausea; increased risk of RLS and PLMD Ambulation may help with RLS. Consider ropinirole and pramipexole. Correct

hyperphosphatemia and uremia. Consider antipruritic and antiemetic agents

Nocturnal GER Nocturnal GER ? decreased sleep, heartburn, coughing,

asthma

Avoid eating or drinking �2 hours before bedtime, especially those that delay

gastric emptying, increase acid secretion, or decrease lower esophageal

sphincter pressure; e.g., high-fat foods, ethanol, chocolate, peppers,

peppermint. Keep head of bed �30 degrees. Minimize medications that could

worsen nocturnal GER; e.g., theophylline, calcium channel blockers,

prostaglandins, bisphosphonates

OSA Snoring with upper airway obstruction No ethanol �2 hours before bedtime. Minimize CNS depressants. Avoid supine

position. Consider CPAP, oral mandibular advancement device, and/or surgical

correction. Long-term plan should include weight loss

Stroke Focal neurologic deficits (e.g., dysphagia, weakness or

paralysis)

Keep head of bed �30 degrees. Regularly suction secretions. Post-stroke patients

have an increased risk of hypersomnia, insomnia, and/or OSA

Abbreviations: BiPAP
TM

, bilevel positive airway pressure; CHF, congestive heart failure; CNS, central nervous system; COPD, chronic obstructive pulmonary disease; CPAP, continuous positive airway pressure;

GER, gastroesophageal reflux; O2, oxygen; OSA, obstructive sleep apnea; PLMD, periodic limb movement disorder; RLS, restless leg syndrome.
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to disrupt sleep onset. The requisite bed rest dur-
ing hospitalization can worsen RLS, further exac-
erbating sleep problems.43 Since RLS may partially
be caused by disrupted iron metabolism, serum
ferritin levels should be evaluated.44 Other condi-
tions associated with RLS include pregnancy,
rheumatoid arthritis, fibromyalgia, multiple sclero-
sis, ESRD, and Parkinson’s disease. The differential
diagnosis for RLS and PLMD includes neuroleptic-
induced akathisia, peripheral neuropathy, and
positional or nocturnal leg cramps. PLMD occurs
in about 80% of those with RLS, and is character-
ized by involuntary limb movements that occur
every 20 to 40 seconds during NREM sleep. Una-
ware of these movements, patients often experi-
ence frequent arousals throughout the night, and
complain of daytime somnolence and fatigue.42

A pilot study of 35 patients with minimal he-
patic encephalopathy found that nearly 50% com-
plained of sleep difficulties.45 Hypothesizing that a
dysregulation of histaminergic neurotransmission
in cirrhosis alters the sleep-wake cycle, Spahr
et al.46 found that 40% of their patients reported
subjective improvement in sleep when adminis-
tered 25 mg of hydroxyzine, compared to none
who received placebo.

Neurologic Disorders
Since the brain and its various neurotransmitter
systems are critical in regulating sleep and wake-
fulness, patients with neurologic disorders have
an increased risk of developing sleep disorders.
Patients with dementia, other neurodegenerative
disorders, epilepsy, and traumatic brain injury (TBI)
have a higher prevalence of sleep disturbance and
sleep disorders.47 Poststroke patients can develop
insomnia or hypersomnia, a reduction in sleep la-
tency, increased sleep, or excessive daytime sleepi-
ness, and are at higher risk for OSA during the first
several months after a stroke.48 Specific neurologic
lesions may lead to uncommon problems such as
inversion of the sleep-wake cycle, parasomnias, and
hallucinatory dream-like states.

Both Parkinson’s disease and Alzheimer’s dis-
ease are associated with multiple sleep distur-
bances, which tend to worsen with disease
progression.14 Common problems include
increased sleep fragmentation and wakefulness,
with increases of stage 1 sleep and reductions of
SWS and REM. Patients with neurodegenerative
disorders also have an increased risk of REM sleep
behavior disorder, or RBD.49 RBD is characterized

by vivid and unusual dreams, and physically vig-
orous sleep behaviors that may result in ecchy-
moses, lacerations, and fractures.50 Fifty percent
of patients with TBI reported insomnia symp-
toms.51 Disorders in initiating and maintaining
sleep were the most common complaints among
hospitalized patients with TBI. Some patients with
TBI may develop circadian rhythm disturbances.52

Pain
A majority of patients with chronic pain, 50% to
70%, complain of impaired sleep.53 Sleep disrup-
tion is so common in fibromyalgia (75%) that it is
considered to be a key diagnostic symptom.54 In a
study investigating the affect of pain on sleep in
burn patients, pain was associated with increased
intermittent awakenings and prolonged periods of
wake time during the night.55 The following day,
these patients had poorer pain tolerance and
greater pain intensity. Pain causes sleep fragmen-
tation by increasing cortical arousals. Recent evi-
dence suggests that sleep deprivation can increase
pain sensitivity by inhibiting opioid protein syn-
thesis or reducing opioid receptor affinity.56

Psychiatric Disorders
Sleep problems are so common in psychiatric
conditions that the Diagnostic and Statistical
Manual of Mental Disorders (DMS-IV-TR) includes
sleep disturbance as a diagnostic criterion for a
manic episode, and for various depressive, anxiety,
and substance abuse disorders.57 The presence of
sleep disturbance in hospitalized patients may
suggest the presence of an underlying psychiatric
disorder that would otherwise go unrecognized. In
a survey of 200 general medical patients in a Bra-
zilian hospital, Rocha et al.58 found that 112
(56.5%) complained of insomnia, and 100 (50%)
met criteria for at least 1 psychiatric disorder.
However, only 3 out of the total number of 200
surveyed (1.5%) were identified as having psychi-
atric diagnoses in the medical record, and sleep
history was not noted in the clinical evaluation.
An episode of major depressive disorder was the
most common psychiatric diagnosis (35%). In this
study, hospitalized patients with insomnia had a
3.6 times higher risk of having major depressive
disorder than inpatients without insomnia.

Insomnia has a profound effect on mental
health by worsening health-related quality of life.
In a study of outpatients at family medicine, inter-
nal medicine, endocrinology, cardiology, and psy-
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chiatry clinics in 3 U.S. cities (n 5 3,445), insom-
nia worsened health-related quality of life nearly
as much as CHF or major depressive disorder
did.59 Another survey of outpatients found that
those with chronic insomnia were nearly 40 times
more likely to have major depression and 6 times
more likely to have an anxiety disorder compared
to those without insomnia.60 Longitudinal studies
have found that prior insomnia was associated
with 2- to 5-fold increase in the odds of mood
and anxiety disorders and suicide.61,62 Examining
prodromes and precursors to mental disorders,
Eaton et al.63 found that 47% of those with onset
of depression at the 1-year follow-up had sleep
problems at baseline.

An estimated 65% of patients with major
depression have difficulty falling asleep, frequent
awakenings, or early morning awakenings.64 Three
patterns of sleep architecture abnormalities have
been observed in patients with major depression:
1) sleep continuity disturbances characterized by
prolonged sleep-onset, increased wake time dur-
ing sleep, increased early morning wake time, and
decreased TST; 2) decreased proportion and
length of SWS; and 3) REM sleep abnormalities
such as reduced time to REM sleep, prolonged
first REM sleep episode, and increased REM sleep
percentage.65 Sleep during a manic episode has
been less studied than in depression, but the data
suggest that abnormal sleep in mania includes
disrupted sleep continuity, shortened REM latency,
and increased REM density (REM eye movement
activity/total REM sleep time).65

Substance use disorders are also associated
with sleep problems. In a survey by Brower et al.66

of patients who were undergoing alcohol rehabili-
tation, 61% (n 5 172) had symptoms of insomnia
such as increased sleep latency during the 6
months prior to entering treatment. Approxi-
mately 45% of these patients reported using alco-
hol for the purpose of initiating sleep. Alcohol and
illicit substance intoxication and withdrawal are
known to be associated with disrupted sleep.
However, sleep disturbances may persist long after
withdrawal symptoms have abated. Drummond
et al. found that some patients continued to have
alcohol-associated sleep problems even after 27
months of abstinence.67 Evidence also suggests
that untreated insomnia and other sleep problems
may increase the risk of developing substance
abuse problems due to ‘‘self-medicating’’ with
alcohol and other substances to help with sleep.68

Drugs that Affect Sleep
Numerous drugs can alter sleep quantity and
quality. Sedatives and opioids may initially help
with sleep onset, but impair sleep architecture.
Medications used to treat medical and psychiatric
illnesses also disrupt sleep (Table 3). The most
common agents that impair sleep include antiepi-
leptic drugs, selective serotonin reuptake inhibi-
tors, monoamine oxidase inhibitors, tricyclic
antidepressants, antihypertensives, antihistamines,
and corticosteroids.

Lipophilic beta antagonists such as proprano-
lol and timolol can increase total wake time,
decrease REM sleep, and increase the incidence of
nightmares and insomnia.69 Anabolic steroids and
beta-agonist bronchodilator therapy can cause
severe anxiety, sleeplessness, and even psychosis.
Vasopressor agents such as dopamine can cause
cortical activation, leading to increased arousal
and reduced SWS.

Hospital Environment
Environmental noise and patient care activities of-
ten interfere with sleep in the hospital. They
account for about 30% of patient awakenings in
ICU patients.70 Noise levels in the ICU have aver-
age sound peaks of 150 to 200 dB, and evening
peaks >80 dB between midnight and 6 AM.71 By
comparison, the front row seats at a rock concert
have sound levels of 110 dB. The high noise level
in hospitals has long been implicated as a sleep
disruptor,72 but studies in the past decade have
found that patient care activities probably contri-
bute more to awakenings than does environmen-
tal noise.73 An analysis of critical care nursing
routines found that activities such as taking vital
signs and giving baths occurred a mean 42.6 times
a night per patient.74 Tamburri et al.74 found that
patients experienced 2 to 3 hours without inter-
ruption on only 6% of the 147 nights studied.
Routine daily baths were provided on 55 of the 147
study nights between 2 AM and 5 AM, which is unlikely
to be an opportune time formost patients.

CONCLUSION
Hospitalization often prevents patients from
achieving adequate sleep and can affect recovery
from illness. Understanding the major factors that
impair sleep during hospitalization allows clini-
cians to systemically evaluate and treat sleep pro-
blems. More than just prescribing sedative/
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hypnotic agents, the treatment for sleep disrup-
tion includes addressing multiple medical, behav-
ioral, and environmental factors, which will be
discussed in Part 2 of this article.
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