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Introduction and Background. Sleep disorder has side effects on 

health. Given the high prevalence of sleep disorders in hospital- 

ized patients and since few studies have been conducted to in- 

vestigate the effects of sleep improvement on the physical con- 

dition of hospitalized patients, the present study was conducted 

to examine the environmental and non-environmental factors 

and effective interventions in the sleep of hospitalized patients. 

Methods. This research was theoretical, and the research meth- 

od was descriptive-analytical, and data were collected through 

the library method by referring to documents, books, and arti- 

cles. Results. Several environmental factors such as sound, light, 

temperature, environmental conditions of wards and rooms af- 

fect patients’ sleep conditions. Environmental factors affecting 

patients’ sleep quality include underlying disease, pain, phar- 

macological and non-pharmacological interventions, age, and 

primary sleep disorders. Conclusion. It seems that the simplest 

and most effective intervention to improve the sleep quality of 

hospitalized patients is non-pharmacological interventions and 

modification of environmental factors, although medications 

can play a major role in improving the sleep quality of patients. 

Keywords: Sleep disturbances, Sleep disorders, Insomnia, Hos- 

pitalized patients, Medical patients, Sleep quality. 

Introducción y antecedentes. El trastorno del sueño tiene efec- 

tos secundarios sobre la salud. Dada la alta prevalencia de 

trastornos del sueño en pacientes hospitalizados y dado que se 

han realizado pocos estudios para investigar los efectos de la 

mejora del sueño en la condición física de los pacientes hospi- 

talizados, el presente estudio se realizó para examinar los facto- 

res ambientales y no ambientales y las intervenciones efectivas 

en el sueño de los pacientes hospitalizados. Métodos. Esta in- 

vestigación fue teórica y el método de investigación fue descrip- 

tivo-analítico, y los datos se recolectaron a través del método de 

biblioteca haciendo referencia a documentos, libros y artículos. 

Resultados. Varios factores ambientales como el sonido, la luz, 

la temperatura, las condiciones ambientales de las salas y las 

habitaciones afectan las condiciones de sueño de los pacientes. 

Los factores ambientales que afectan la calidad del sueño de 

los pacientes incluyen enfermedades subyacentes, dolor, inter- 

venciones farmacológicas y no farmacológicas, edad y trastor- 

nos primarios del sueño. Conclusión. Parece que la intervención 

más sencilla y eficaz para mejorar la calidad del sueño de los 

pacientes hospitalizados son las intervenciones no farmacológi- 

cas y la modificación de los factores ambientales, aunque los 

medicamentos pueden jugar un papel importante en la mejora 

de la calidad del sueño de los pacientes. 

Palabras clave: Trastornos del sueño, Trastornos del sueño, 

Insomnio, Pacientes hospitalizados, Pacientes médicos, Calidad 

del sueño. 
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Introduction

Hospitalized patients often complain of sleep disorders for a 
variety of reasons, including environmental factors and underly-
ing diseases. This study separately evaluates the effect of each 
of these internal and external factors on sleep quality and intro-
duces some effective pharmacological and non-pharmacologi-
cal interventions.

Sleep is a natural state contributing to the maintenance of men-
tal and physical health and cognitive function1.

Hospitalized patients usually suffer from sleep disturbances, in-
cluding circadian rhythms disturbance, sleep-disordered breath-
ing, poor sleep quality, low sleep effectiveness, problems in 
initiating or maintaining sleep, and early morning awakening2. 
In a study in a general hospital in Iran, it was estimated that 
about 60% of patients suffered from sleep problems3.  In the 
study by Frighetto et al., the prevalence of sleep disturbances 
in hospitalized adult patients was about 50%. In the same way, 
Manian et al. reported ≥ 50% rates of a sleep problem in 1,238 
hospitalized patients with infectious disease4. In a study con-
ducted on 2005 patients in the Netherlands, all aspects of sleep 
quality were rated worse during hospitalization than at home5. 
In a brief report by An Ho et al., 36% of inpatients developed 
new-onset insomnia in the first days of their hospitalization6. 
Furthermore, a study concluded that new-onset insomnia could 
continue following hospitalization7.

Sleep disturbances can cause or worsen medical conditions 
like diabetes, chronic obstructive pulmonary disease, asthma, 
arthritis, obesity, hypertension, delirium, neurocognitive dis-
orders, and mood and anxiety disorders8. Some studies have 
linked sleep loss with alteration in the immune and neuroen-
docrine system9. Additionally, it has been reported that sleep-
ing problems affect wounds healing, recovery from illness, pain 
perception, ordinary activities of patients, length of hospital 
stay, morbidity and mortality, patient satisfaction, and therefore 
healthcare resources10.

Sleep disturbance in hospitalized patients is multifactorial, and 
many factors affect sleep quality in these patients, including 
current medical condition, pain, psychiatric disorders, medica-
tions, hospital environment, length of hospital stay, and even 
demographic factors10. Some previous studies concluded that 
sleep abnormalities are more common in some wards, such as 
intensive care units (ICUs); they are also more common in the 
surgical wards in comparison with the internal wards11.

In this review article, we provide an overview of the factors that 
contribute to sleep disturbance in hospitalized patients. Fur-
thermore, we discuss the recommended interventions and ex-
plore the challenges, limitations, and opportunities associated 
with this critical issue.

Materials and methods

This research is of theoretical type and the research method is 
descriptive-analytical and the method is based on a systematic 
review integrated into the literature obtained from different im-
portant scientific databases and has been done by referring to 
documents, books, and articles.

Results

Causes of Sleep Disturbances during Hospitalization

The factors influencing sleep can be divided into two catego-
ries: environmental and non-environmental factors:

Environmental Factors
Noise 
In several studies, environmental factors were the main cause 
of insufficient sleep in hospitalized patients and the noise was 
the most common factor interrupting sleep12-15. According 
to the World Health Organization (WHO) guidelines on pre-
venting the effects of noise on the health status of people in 
hospital wards, the maximum permitted noise levels are 30 to 
45 dBA (less than 35 dBA during the daytime and less than 30 
dBA at night)16. 
In a Korean study, the noise level was assessed in 29 rooms of 
a general hospital, and it was indicated that the noise level of 
rooms was 86.6 dBA, which was much higher than the recom-
mended level by WHO. In this regard, a study found that noises 
above 77 A-weighted decibels (dBA) accounted for 66% of 
nocturnal awakenings in patients admitted to the ICU17.

The resources of noise include other patients and their care-
givers and visitors (people chatting, roommate snoring, toilet 
flushing), the noise of hospital staff, noise of telephone, cell-
phone, and TV, and noise of medical devices18.

Light
Light is one of the most important factors in creating alignment 
between the circadian rhythms and the dark/light cycle19. Many 
hospitalized patients are not exposed to enough daylight (2000 
to 5000 lux for 2-5 hours per day), and most hospital rooms of-
ten have very little light (50-300 lux). This can disrupt circadian 
rhythms and nocturnal sleep20. 

In a general hospital in the United States, light exposure, sleep 
quality, pain, and mood were assessed through 72 hours. It was 
found that daytime light intensity was about 104 lux, which 
was low. Pain perception and mood scores were inversely as-
sociated with light. On the other hand, Norton et al. declared 
that light stress at night was associated with circadian rhythm 
disruption and poor sleep quality. Conversely, in another study, 
light stressor was not associated with sleep disturbances. Thus, 
it could be concluded that enough light in the mornings and 
enough darkness at night would improve the sleep structure of 
hospitalized patients.

Other Environmental Factors
Uncomfortable bed or pillow, unfamiliar bed, loss of a normal 
routine, transfer between rooms and wards, inappropriate 
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room temperature, limited personal space, restricted privacy, 
and disturbance of drips and tubes are other environmental 
factors affecting sleep21. 

Medical Care Disruptions
The disruptions by staff, including physicians, nurses, nurses as-
sistants, and housekeepers during night shifts to complete tasks 
are another preventable cause of sleep disruption in hospital-
ized patients. In a study, 35.8% of awakenings were due to 
disruptions by medical care staff. In another study, staff inter-
ruptions were reported by 68% of subjects as the main reason 
for insomnia. Examination, blood sampling, check of vital signs, 
checking continuous night-time drip, cleaning the room and 
toilets, and prescribing medication during the sleeping time are 
examples of medical care disruptions22.
Non-Environmental Factors 
Underlying diseases, disrupting symptoms, primary sleep disor-
ders, and side effects of medications and medical equipment 
are the most important non-environmental factors that could 
affect sleep structure. In this section some of these factors will 
be described:

Medical Condition:
Pain
About half of all hospitalized patients experience pain, of whom 
25% find it unbearable23. 

Pain is one of the factors that can affect the sleep quality of 
hospitalized patients. The hospitalized patients with acute or 
chronic pain are at risk of sleep impairments. Acute pain causes 
cortical arousal leading to prolonged sleep latency, inhibition of 
stage N3 sleep (Deep or Delta-wave sleep) and rapid eye move-
ment (REM) sleep, and inability to maintain sleep. On the other 
hand, sleep deprivation caused by pain can increase pain sensi-
tivity by inhibiting the synthesis of opioid proteins24-26. 

Severely ill ICU Patients
Poor sleep is a major concern in ICU patients due to its poten-
tial interaction with other mental and physical illnesses and the 
impact on patient rehabilitation. So most of the studies about 
sleep disorders in hospitalized patients have focused on inpa-
tients of the Intensive Care Unit (ICU). It seems that the rate 
of sleep disturbances in ICU is significant and in some studies, 
up to 50% of sleep structure abnormalities were reported27. 
Severely ill ICU patients often develop sleep disorders and cir-
cadian rhythm sleep-wake disorder (CRSWD). According to the 
results of several studies, nearly all patients complained of sleep 
problems while being admitted to the ICU28.

In severely ill patients, such as patients with sepsis, the follow-
ing changes in sleep architecture are reported: decreased REM 
sleep decreased N3 stage, increased N1 and N2 stages, diffi-
culty in falling asleep, and CRSWD. In these patients, circadian 
rhythm is often absent or delayed. Moreover, sleepiness during 
the day and short total sleep time are common in them29,30.

Circadian rhythms in patients with sepsis can activate inflamma-
tion by increasing circulating inflammatory cytokines. The acute 
and massive release of pro-inflammatory cytokines in response 
to infections increases the risk of a cytokine storm and such as-
tumor necrosis factor and interleukin-1 are increased31.

Most of these patients complain about noise from mechani-
cal ventilators and alarms and a crowded ICU environment 
that prevents them from getting enough sleep. In this regard, 
a study found that noises above 77 A-weighted decibels (dBA) 
accounted for 66% of nocturnal awakenings in patients admit-
ted to the ICU. Altered metabolic function, pain, drug complica-
tions, ambient light, stress, and high temperature are some of 
the factors affecting the sleep quality of ICU patients32,33. 

Postsurgical Patients
Some researches indicated that sleep abnormalities are more 
prevalent in surgical wards in comparison with medical wards34. 
It has emerged that more pain, more invasive interventions, and 
less analgesic and sedative medication prescription might be 
the causes of this variance35.

In post-surgical patients, the pain remains a common cause 
of impairment in sleep. In patients undergoing major surger-
ies, REM sleep is suppressed for a variety of reasons, including 
elevated levels of catecholamines, cortisol, and prescription of 
opioid compounds to control pain. However, REM sleep sup-
pression often occurs in the first days after surgery, REM re-
bound is observed during days 3 to 6 after surgery and can 
result in oxygen desaturation during the night, affecting the 
lung function36.

Asthma and Chronic Obstructive 
Pulmonary Disease (COPD):
Poor sleep quality and sleep disturbance are common in pa-
tients with asthma, especially severe asthma. Sleep quality af-
fects the quality of life (QOL) and disease control. Obstructive 
sleep apnea (OSA) is more common in patients with asthma 
than in non-asthmatic patients, and treating these patients with 
continuous positive airway pressure can help improve their QOL. 

In patients with asthma, multiple arousals occur due to noc-
turnal exacerbation. Sleep deprivation reduces the response of 
the respiratory system to hypoxemia and hypercapnia. Corti-
costeroids and inhaled bronchodilators are used to treat these 
patients. Using corticosteroids can result in a decrease in total 
sleep time and sleep efficiency, as well as inhibition of N3 stage 
and REM sleep37,38. In addition, prescribing beta-agonists and 
theophylline can cause insomnia by prolonging sleep latency. 
Using theophylline can result in the following issues: decreased 
sleep efficiency, decreased total sleep time, inhibition of N3 
stage, and increased N2 stage39,40. 

Patients with COPD often suffer from nocturnal hypoxemia and 
corpulmonale. In these patients, we often witness an increase 
in arousals during sleep, an increase in sleep latency, and a de-
crease in total sleep time. When these patients are hospitalized, 
the risk of sleep deprivation increases.

These patients complain more when they sleep in the supine 
position due to a decrease in Functional Reserve Capacity (FRC).

About 10-12% of people with COPD also have OSA which is 
known as overlap syndrome. In these people, the possibility of 
sleep deprivation following hospitalization increases. People 
with overlap syndrome often have lower oxygen saturation lev-
els and higher partial pressure of carbon dioxide (PaCO2) com-
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pared to people with only OSA. It is rational to hypothesize that 
prescribing sedative-hypnotics is not accepted in these patients 
because they cause suppression of the respiratory system16, But 
the effect of sedative-hypnotics like benzodiazepines and Z-
drugs on respiratory disease states is not yet clear. Some studies 
reported that benzodiazepines reduce respiratory function by 
diminishing airway smooth muscle tone in airway obstructed 
sleep states and increased the risk of adverse respiratory events 
in patients with COPD. In contrast, other studies observed that 
Z-drugs, unlike benzodiazepines, were absent of any notable 
effect on either ventilation or central nervous system (CNS) con-
trol of breathing in normal subjects and patients with mild to 
moderate COPD41,42.

Congestive Heart Failure
Low-quality sleep, short total sleep time, and sleep apnea are 
common in patients with heart failure. About 33% of these pa-
tients experience insomnia, which might be due to drug com-
plications, clinical manifestations of the disease, psychological 
stress, and mood disorders in the context of the disease. Sleep-
related respiratory disorders such as OSA and central sleep apnea 
(CSA) are common in these patients and affect the prognosis of 
the disease. Many of these patients complain of orthopnea, par-
oxysmal nocturnal dyspnea, and nocturnal diuresis, which cause 
frequent awakenings. Nocturnal polysomnography (PSG) results 
show Cheyne-Stokes respiration in these patients.

Using continuous positive airway pressure (CPAP), which affects 
the left ventricular ejection fraction, can help in the treatment 
of OSA in these patients43,44. 

Gastroesophageal Reflux Disease (GERD)
Based on clinical evidence, there is a very strong and bidirec-
tional association between gastroesophageal reflux disease 
(GERD) and sleep disturbances. Low-quality sleep, short total 
sleep time, sleep latency, frequent nocturnal arousals, and early 
morning awakenings are common in these patients. In addi-
tion, sleep disorders caused by GERD can exacerbate its severity 
by increasing the perception of intraesophageal stimuli.

According to some researchers, GERD is associated with OSA 
and there may be a potential causal link between the two dis-
eases. However, no association has been found between the 
severity of OSA and the likelihood of GERD symptoms.

These patients often experience more severe complications 
when they sleep in the supine position; hence, it is recommend-
ed that they avoid eating foods four hours before going to bed. 
The use of proton pump inhibitors (PPIs) improves nocturnal 
symptoms and subjective sleep parameters45,46. 

Stroke
Assessment and treatment of sleep disorders should be a part 
of stroke prevention. Sleep disorders, including insomnia, sleep-
disordered breathing, sleep-related movement disorders, para-
somnias, and hypersomnia can be co-morbid with cardiovascu-
lar diseases and increase stroke risk47.

In stroke patients, there is the possibility of hypersomnia or in-
somnia depending on the damaged area of the brain. Approxi-
mately, 60-96% of hospitalized patients with cerebrovascular 

accidents (CVA) simultaneously suffer from sleep-disordered 
breathing (SDB); and many of them are at risk of OSA. The lo-
cation and severity of cerebral ischemia, neurological function 
after CVA, and medications are some of the factors influencing 
the severity of SDB after CVA16.

Cardiovascular Disease
It was demonstrated by previous studies that there is an associa-
tion between sleep disturbances and the incidence of coronary 
heart disease and hypertension. The probable mechanisms of 
this association are dysregulation of the hypothalamic-pituitary 
axis and autonomic system and release of inflammatory fac-
tors48. On the other hand, insomnia has been reported as the 
most common sleep complaint in this population. It seems that 
factors such as psychological distress, underlying symptoms, 
and side effects of medication contribute to sleep disturbances 
in these patients49.

Coronavirus Disease 2019 (COVID-19)
Sleep is a biological process that can play an important role in 
immune systems and the health of the population50. Howsoever, 
the role of sleep quality during hospitalization of patients for 
COVID-19 is still unclear. In a study conducted in 2020, it was 
found that poor sleep is associated with the increased require-
ment of ICU care, prolonged length of hospital stay, and slow 
recovery from lymphopenia in hospitalized COVID-19 patients51.

About 15% of hospitalized COVID-19 patients have impaired 
consciousness including somnolence, confusion, and delirium. 
In these patients sleep deprivation and circadian disruption by 
sleep loss are risk factors and consequences of delirium. Admin-
istration of Melatonin or Melatonin Receptor Agonists (MRA) 
has been strongly associated with a shortened Intensive Care 
Unit (ICU) stay reduced prevalence of delirium and improved 
sleep quality52, 53.

The number of medical diseases related to sleep disturbances 
is high and in addition to the conditions mentioned above, in 
other diseases such as skin diseases54, renal failure55, metabolic 
and endocrine diseases56 arrhythmia57, etc., the prevalence of 
sleep disorders is significant.

Ventilators and Other Medical Equipment
Mechanical interventions such as using mechanical ventila-
tors (MV), endotracheal tubes, nasogastric tubes, and urinary 
catheters can all affect the quality and quantity of sleep in hos-
pitalized patients22. Patients receiving mechanical ventilation 
may be more susceptible to sleep disruption. Overventilation 
followed by apnea, arousal, and patient-ventilator asynchrony 
cause sleep impairments in patients treated with MV. increased 
N1 and N2 stages, inability to maintain sleep and inhibit REM 
sleep, increased daytime sleepiness, and CRSWD is common in 
patients on ventilators16. 

Medications
Many medications prescribed to patients admitted to the ICU 
and other medical wards can alter the sleep structure in terms 
of quantity and quality58.

Antipsychotics, antihistamines, and benzodiazepines are drugs 
that are often used to promote sleep in hospitalized patients; 
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but they have serious side effects, including the inhibition of 
stage N3 and REM sleep and increasing the likelihood of delirium.

Antihistamines, such as diphenhydramine and hydroxyzine, are 
widely used to promote sleep16, in outpatients. However, they 
are not recommended for hospitalized patients due to increas-
ing the risk of daytime sleepiness, delirium, orthostatic hypoten-
sion, urinary retention, long QT syndrome (LQTS), and blurred 
vision, which can increase the risk of falls, cardiac arrhythmias, 
and urinary tract infections in hospitalized patients59. 

Although benzodiazepines can reduce sleep latency and pro-
mote sleep by increasing total sleep time and sleep efficien-
cy, they may alter sleep structure by inhibiting stage N3 and 
REM sleep and increasing stage N2 and the presence of sleep 
spindles; in addition, they have several side effects, including 
increased risk of daytime sleepiness, delirium, exacerbation of 
OSA, as well as the risk of developing drug dependence60.

Narcotic drugs, which are prescribed abundantly in hospitalized 
patients, are associated with an increase in the development 
of CSA, inhibition of stage N3 and REM sleep, and increased 
nocturnal awakenings and stage N259. 

Extra caution is advised with the potential co-administration of 
opioids and benzodiazepines due to the heightened respiratory 
depression risk61.

Beta-blockers, such as metoprolol and propranolol, can cross 
the blood-brain barrier (BBB); some of the complications of 
these drugs include insomnia, nightmares, decreased sleep ef-
ficiency, and inhibition of REM sleep. In contrast, those beta-
blockers that cannot cross the BBB, such as atenolol, are less 
likely to cause sleep disorders.

Some of the side effects of antidepressants, such as selective se-
rotonin reuptake inhibitors (SSRIs) and tricyclic antidepressants 
(TCAs), include inhibition of REM sleep, reduction of total sleep 
time, and increase of periodic limb movements during sleep 
(PLMS), and daytime sleepiness.

Trazodone is an antidepressant of the serotonin (5-HT2) antag-
onist and reuptake inhibitor class which reduces sleep latency 
and increases stage N3; but it can increase the risk of cardiac ar-
rhythmias and lead to drug interactions. Dry mouth, headache, 
nausea, and orthostatic hypotension are the major complica-
tions of this drug49.

Prescribing propofol results in reduced sleep latency, increased 
total sleep time, REM sleep inhibition, and exacerbation of sleep 
efficiency62. 

Dexmedetomidine is an α2-adrenoreceptor agonist that is ap-
proved for sedation. It can inhibit REM sleep and increase stage 
N2 sleep63. Dexmedetomidine has benefits reducing the risk of 
development of delirium when compared to benzodiazepines61.  

Underlying Sleep Disorders
Primary sleep disorders, such as sleep apnea, restless legs syn-
drome (RLS), and chronic insomnia disorder, can affect the sleep 
of hospitalized patients. Diagnosing these disorders through ex-
amining their existence in high-risk patients and taking appro-
priate interventions can help to promote sleep in these patients.

Patients with SDB are often at risk of chronic sleep deprivation, 
and OSA is one of the most common SDB. Moreover, patients 
with OSA are more likely to have comorbidities such as dia-
betes mellitus (DM), heart failure, hypertension, cardiovascular 
disease, and stroke. According to epidemiological studies, the 
prevalence of moderate OSA is about 2-7% in females and 
7-14% among males. In addition, among the patients under-
going surgery, OSA is an independent factor in the develop-
ment of respiratory failure and cardiac events after surgery; 
and it might increase the possibility of transferring the patient 
to the ICU64. 

All hospitalized patients suspected of having sleep-related 
breathing disorders should be referred for the assessment of 
sleep status.

Diagnosing sleep apnea and its screening is important, especial-
ly in patients undergoing surgery. In this respect, the Snoring, 
Tiredness, Observed apnea, Blood Pressure, Body mass index, 
Age, Neck circumference, and Gender (STOP-BANG) question-
naire has been designed as a screening tool for OSA in patients 
before surgery and to predict the possibility of respiratory prob-
lems after surgery36. 

The RLS occurs in 5-15% of the general adult populations. The 
prevalence of the disease increases with age, especially in wom-
en over 35 years of age. In some conditions and underlying 
diseases, such as pregnancy, chronic kidney disease (especially 
people undergoing hemodialysis), iron deficiency anemia, DM, 
and Parkinson’s disease, it is essential to assess the patient for 
this syndrome. 

Decreased sleep quality, difficulty falling asleep, and difficulty 
in maintaining sleep are seen in these patients. In this regard, 
interviewing the patient and obtaining a good past medical his-
tory could be helpful. In patients with chronic kidney disease 
and DM, many RLS-related sleep disorders can be managed by 
controlling hyperphosphatemia, uremia, and blood sugar65.

Insomnia disorder is one of the most common sleep disor-
ders in the world. According to a study, 36% of hospitalized 
patients show short-term symptoms of insomnia for the first 
time, which are mainly due to the disease symptoms and envi-
ronmental factors58. 

However, many patients have a history of chronic insomnia dis-
order. Although the existing evidence is very limited, it seems 
that patients with a previous history of insomnia are more likely 
to have more sleep disorders during and after hospitalization. In 
addition, elderly patients and those with a history of psychiatric 
problems are at a higher risk66.

In addition to factors that have been discussed above, demo-
graphic factors might have an association with sleep distur-
bances. Accordingly, age has been considered as one of these 
factors, so sleep in the elderly will be reviewed.  

Sleep in Hospitalized Elderly Patients
The percentage of the old adult population is rising due to more 
extended lifespans and improved health care services and socio-
economic status. By 2050, the global elderly population would 
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be more than 25% of the population in developed countries 
and will increase from nearly 800 million in 2019 to more than 
2 billion in 205067. 

Aging is typically associated with alterations in sleep patterns. 
In the elderly frequent awakening increases and arousal thresh-
olds, duration of slow-wave sleep (SWS), and total REM sleep 
reduces, and consequently, total sleep duration decreases. 
However, it seems that the relationship between insomnia and 
age might not be linear and it was reported that peak incidence 
of insomnia occurs in the middle age people which decreases in 
young-old and increases in old-old. 

In addition to sleep structure changes that occur with aging, 
sleep disorders such as obstructive sleep apnea, REM sleep be-
havior  disorder, nocturnal myoclonus, and RLS have been re-
ported more in individuals greater than 60 years old. The preva-
lence of sleep disorders in the aged population was reported 
from 6 to 60%68.

As mentioned before sleep disturbances negatively affect mental 
and physical health. This effect is even more significant in aged 
adults. Sleep disturbances are associated with cardiovascular 
diseases, obesity, hypertension, diabetes mellitus, headaches, 
immune diseases, gastroesophageal reflux disease, delirium, 
psychiatric disorders, declined cognitive performance, increased 
falling, frailty, and disability in the elderly69. This negative effect 
is more crucial in hospitalized medically ill patients. Besides, the 
rate of hospitalization significantly increases with aging70. In a 
study using the U.S. Nationwide Inpatient Sample database, it 
was indicated that sleep disturbances were associated with in-
creased mortality risk, length of stay, and total charges in old 
inpatients71. In a study on 101 geriatric inpatients of a general 
hospital, it was suggested that the experience of hospitaliza-
tion had a negative effect on sleep duration. Moreover, poor 
sleep quality was associated with pain, delirium, and decreased 
scores of and Mini-Nutritional Assessment-Short Form and The 
Katz Index of Independence in Activities of Daily Living72. 

Comparably, in a study on 280 old inpatients, it was demon-
strated that 36.7% of subjects were suffering from sleep disor-
ders and sleep disturbances were correlated with a worse clinical 
burden of medical problems and poorer activities of daily living73.

It seems that comorbid medical and psychiatric conditions, 
polypharmacy, medical care interventions, pain, staff interrup-
tions, and environmental factors are related to the development 
of sleep disorders in geriatric inpatients74.

Recommended Strategies
In the elderly, most traditional medications for treating insom-
nia like benzodiazepines and sedative-hypnotics are associated 
with numerous side effects, including cognitive impairment, de-
lirium, increased rate of falls, and disability75.

Prescription of medication that causes insomnia such as sym-
pathomimetic, antidepressant, amphetamines, phenytoin, bu-
propion, selective serotonin reuptake inhibitors, anti-parkinso-
nian agents, bronchodilators, laxative, and diuretics, at least six 
hours before bedtime could decrease sleep complaints76.

In American Geriatrics Society Beers Criteria benzodiazepines, 
Z drugs, first-generation antihistamines, antipsychotics, and tri-
tetra cyclic antidepressants have been considered as potentially 
inappropriate medication in older adults77. In a Single-center 
retrospective observational study in Canada, of 1308 patients, 
208 (15.9%) received a potentially inappropriate prescription 
(benzodiazepine or zopiclone) for insomnia. 

Maybe prescribing medications with a safer profile and good 
enough efficacy such as trazodone, melatonin, and melatonin 
receptor agonists would be a more sensible decision in treat-
ing older adults insomnia, however, it does not mean that this 
medication should be avoided in all of the old patients without 
application of clinical judgment and assessment of cost-benefits 
of the medication78,79. Alternately, the treatment should be tai-
lored to the patients’ needs and situations. The essential prin-
ciples that should be considered in prescribing medications are 
adjustment of the dose according to renal and hepatic function, 
starting lower doses and going slow, and preferring benzodiaz-
epines with a shorter half-life and inactive metabolites such as 
lorazepam, temazepam, and oxazepam76. In addition, Z drugs 
such as zopiclone appeared to cause lesser cognitive impair-
ment and daytime sleepiness in comparison with BZDs80.

Treatment of Sleep Disorders in Hospitalized Patients
There is no single intervention to promote sleep in hospitalized 
patients. Performing numerous small interventions on environ-
mental factors of hospitals, as well as internal and underlying 
medical factors of the patients can promote sleep in them.

Non-Pharmacological Strategies
Some feasible strategies have been suggested in previous stud-
ies to decrease sleep disturbances and improve the quality and 
quantity of sleep in hospitalized patients due to environmental 
factors and staff interruptions81.

The following interventions should be considered as the first-
line treatments to promote sleep:

•	 Noise Reduction

Several studies have found a direct association between noise 
and sleep problems in patients, so that noise is one of the most 
common and important causes of sleep complaints.

Various methods, such as using earplugs or earmuffs in pa-
tients, sound masking (white noise), and soundproof acoustic 
materials can be helpful in this respect.

We may define a “quiet time” period and avoid making any 
noise during this time. In addition, the following measures can 
be taken: adjusting the volume of electronic devices (phones 
and TV) and reducing the noises from nurses, staff, patients, 
and visitor82.

Some other studies advocated structural interventions such as 
placing noise-sensitive traffic lights and installing silent foot-
wear. In addition, it is recommended to replace face-to-face 
care with remote care such as remote evaluation of vital signs 
and nocturnal checkups through CCTV, as far as possible81.

The results of this intervention on patients’ sleep were different. 
However, it seems that even a slight reduction in ambient noise 
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can have a significant effect on the quantity and quality of sleep 
in patients82.

Light Therapy 
Some studies have shown that using eye masks along with ear-
plugs during the night can help promote sleep in patients ad-
mitted to the ICU83-85. 

Studies have shown that exposure to daylight (2000 to 5000 lux 
for 2-5 hours per day) can help improve circadian rhythms and 
improve nocturnal sleep86-88. 

The use of bright lights in the early evening can increase to-
tal sleep time in elderly people. One study found that patients 
whose beds were next to a window often had better sleep qual-
ity due to more exposure to sunlight13,82.

Reduce Night–Time Interventions
Reducing night–time interventions (8 hours-overnight) in pa-
tients, which is defined as “quiet time”, can reduce the need 
for sedatives. In this regard, the following measurements should 
not be taken as possible: prescribing night-time medications, 
checking vital signs, blood sampling, cleaning the rooms, and 
moving the equipment. To achieve this goal, educating nurses 
and staff on the importance of sleep for hospitalized patients 
and informing them about the high prevalence of sleep disor-
ders in hospitalized patients is the first step and essential be-
cause the activity of nurses and staff at night is known as one 
of the main factors in patients’ sleep problems89-91. 

Other interventions
It has been recommended to utilize a before-sleep checklist to 
implement simple necessary actions, such as alleviating pain, 
offering extra pillow, blanket, earplugs, and eye masks, adjust-
ment of room temperature, reminding before-sleep toilet usage, 
drawing curtains, turning off lights, cellphones and television 
and closing the patient’s room door81. According to the studies, 
the modifications mentioned above lead to 10 to 30 percent im-
provement in sleep quality and quantity which is considerable81.

Relaxation Techniques
Some studies have used massage therapy, music therapy, guid-
ed imagery, and aromatherapy to improve the quality of sleep 
in patients. These studies have highlighted the positive effect of 
music on sleep. However, the existing evidence on the effective-
ness of other techniques is not sufficient and requires further 
studies82,84,86.

Finally, it should be noted that environmental factors (light, 
noise, and activity of nurses and staff) are common in hospitals, 
and especially in the ICUs, and limiting their potential impact on 
sleep quality is not always easy60.

Discussion

Pharmacological Strategies 
At present, there are no evidence-based guidelines on the type 
of sedatives to be used in hospitals, and different medications 
are prescribed. There is insufficient evidence to suggest that 
pharmacotherapy improves the quality or quantity of sleep 
in hospitalized patients suffering from poor sleep. According, 
no drug class or specific drug was identified as superior even 
when compared to placebo or no treatment60. In some studies, 
the rate of using sedative and hypnotic drugs in hospitalized 
patients has been reported up to about 88% and benzodiaz-
epines are the most common drugs used24,60.

Three classes of drugs have been accepted in treating insomnia, 
as follows:

•	 Benzodiazepine GABAA receptor agonists (BzRAs), such as 
estazolam, flurazepam, temazepam, and triazolam. Elder-
ly patients and people prone to falls and delirium should 
not take these medications. Benzodiazepines such as flu-
razepam should not be used in hospitalized patients due 
to their long half-life. A study found that about 26% of 
hospitalized patients over the age of 65 received benzodi-
azepines or sedative-hypnotics for the first time during their 
hospitalization92. 

Despite the increasing evidence on the side effects of seda-
tives, such as the risk of delirium or falls, they are still being 
increasingly used in hospitalized patients, especially the el-
derly. Although most of these patients do not have a history 
of using sedatives, they continue taking the medications af-
ter discharge from the hospital93.

•	 	 Nonbenzodiazepine GABAA receptor agonists (NBzRAs), 
such as eszopiclone, zaleplon, and zolpidem. These drugs 
have fewer side effects than benzodiazepines, but they 
should be used with caution in elderly patients, as side ef-
fects such as delirium, cognitive impairment, and falls have 
been reported in hospitalized patients receiving these medi-
cations. Using these drugs in hospitalized patients with 
younger ages should also be monitored carefully92-93. 

•	 	 Melatonin and melatonin receptor agonists. Melatonin can 
be a good first-line treatment for insomnia in hospitalized 
patients due to its fewer side effects and drug interactions, 
as well as its ability to improve circadian rhythms.

In several studies, administration of 1 to 5 mg of melatonin 
per night improved sleep quality in patients94. Although there 
is no standard dose for melatonin, depending on the patient’s 
usual bedtime, a dose of 1 to 3 mg (at 9 or 10 pm) can be used. 
Immediate-release melatonin and sustained-release melatonin 
can be prescribed 30-60 minutes and 1-2 hours before bed-
time, respectively.

In this group, ramelteon has been approved by the FDA for the 
treatment of insomnia. Despite reducing sleep latency and in-
creasing total sleep time, this drug is not associated with the 
risk of abuse, psychomotor impairment, and memory impair-
ment. However, there are few studies regarding its effects on 
the sleep status of hospitalized patients95. 
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Suvorexant, an orexin receptor antagonist (ORA), has a long 
half-life of about 13.5 hours and increases the risk of drowsi-
ness the day after administration. Currently, there are not 
enough studies regarding the effect of this drug on improving 
sleep in hospitalized patients. Accordingly, the risk of drug in-
teractions and drowsiness during the day should be considered 
before prescribing this drug96.

In addition, sedative antidepressants and sedative antipsychot-
ics that are not FDA-approved can use for the treatment of in-
somnia in hospitalized patients. Low-dose antidepressants such 
as mirtazapine, trazodone, and TCAs are among these drugs. 
Especially, patients simultaneously suffering from depression 
and insomnia can use sedative antidepressants. After consider-
ing the side effects and drug interactions, trazodone (50 mg) at 
bedtime can also be helpful.

Sedative antipsychotics such as quetiapine are useful in insom-
nia patients with comorbidity of psychiatric disorders. Especially, 
complications such as hyperlipidemia and hyperglycemia should 
be considered.

In a nutshell, to prescribe any medication to promote sleep in 
hospitalized patients, we should consider the following criteria: 
the patient’s age, the severity of the sleep complaint, previous 
history of taking sedatives, and medical and psychiatric comor-
bidities. It is better to prescribe a drug with a short half-life, 
minimal drug-drug interactions, and with the minimum thera-
peutically effective dose for a short time. In addition to phar-
macological treatments, it is better to use non-pharmacological 
interventions as well. The need to continue sedative-hypnotic 
drugs prescribed to patients during hospitalization should be 
evaluated before discharge24. 

Limitations 
The limitations of this research can be assessed in terms of 
methodology and quality of articles included in the study, as 
well as the factors related to patients and the hospital environ-
ment. Accordingly, some of the most important limitations of 
the current study include:

•	 	 In most studies, the sleep habits of patients before hospi-
talization were not studied. The possibility of a “recall bias” 
was one of the main causes for this limitation5.

•	 	 Physical problems and cognitive disorders in hospitalized pa-
tients impeded the data collection process5.

•	 	 Since some studies had a small sample size and they had 
been conducted on specific patients, it was difficult to gen-
eralize the results to other patients97,98.

•	 	 While some studies used objective methods, such as poly-
somnography and actigraphy in the data collection process, 
some others used subjective methods, such as question-
naires or interviews5. This methodological difference in the 
studies resulted in heterogeneous data. For example, in 
severely disabled patients or those with mobility problems, 
no accurate distinction can be made between sleep/wake 
states through using actigraphy. Although polysomnogra-
phy provides more accurate data compared to actigraphy 

and subjective methods, it is a costly method and is not 
available in all medical centers. Moreover, polysomnogra-
phy is not useful in the diagnosis or treatment of circadian 
rhythm sleep disorders, which are one of the most impor-
tant sleep-related problems in hospitalized patients99,100.

•	 	 In some studies, the treatment staff was trained to improve 
the sleep of patients. However, differences in the capabilities 
of staff, inconsistent training methods, and different facili-
ties of medical centers to conduct training courses lead to 
some diverging results101.

•	 	 There were only a limited number of eligible high-quality 
randomized controlled trials81.

•	 	 It was not possible to control or eliminate most of the inter-
fering and confounding factors, such as patients’ physical 
condition, underlying disease, prescribed medications, and 
environmental factors of hospitals, all of which affect the 
quality of sleep in hospitalized patients81.

Conclusion

The prevalence of sleep disorders in physically ill hospitalized pa-
tients is high. The effective causes for this issue can be divided 
into two categories: environmental and non-environmental fac-
tors. The most important environmental factors are sound, light, 
temperature, environmental conditions of wards and rooms, and 
medical care disruptions. On the other hand, the most important 
underlying factors include direct and indirect effects of physical 
illness on the structure of sleep, pain, pharmacological and non-
pharmacological interventions, age, and early sleep disorders. 
It seems that the simplest and most effective interventions to 
improve the sleep quality in physically ill hospitalized patients are 
non-pharmacological interventions and adjustment of environ-
mental factors. However, medications can also play an effective 
role in improving patients’ sleep quality.

Recommendations for Future Studies
Given the importance of sleep on health, it is vital to evaluate 
sleep disorders in hospitalized patients. Hence, it is recommend-
ed that further high-quality randomized controlled trials with ap-
propriate sample sizes be performed on the sleep status of hospi-
talized patients. In addition, objective methods such as polysom-
nography and actigraphy are preferred for data collection.

Since most studies used non-pharmacological interventions as 
the first-line treatment for sleep disorders in these patients, it 
seems that designing studies with non-pharmacological proto-
cols can be practical and useful.

Furthermore, it is recommended to evaluate the impact of 
new drugs, such as Ramelteon and Suvorexant, on improving 
the sleep quality of patients. Future studies can also develop 
guidelines for using pharmacological and non-pharmacologi-
cal interventions in the treatment of sleep disorders in hospi-
talized patients.

It seems that the importance of sleep quality in hospitalized 
patients has not been well explained to the medical staff, in-
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cluding physicians and nurses, during their university and em-
ployment years; and this has led to a lack of attention to sleep 
quality of hospitalized patients among the staff. Accordingly, 
it is recommended that hospital managers develop standard-
ized protocols for educating staff on the importance of sleep in 
hospitalized patients, as well as the ways to improve the quality 
and quantity of sleep. Meanwhile, raising awareness regarding 
the cost-effectiveness of eliminating environmental factors that 
affect the sleep quality of patients can be helpful. 

Ethical Considerations
To organize this research, while observing the authenticity of 
the texts, honesty and fidelity have been observed.

Conflict of interest 
The authors declare no conflict of interest for this article.

Institution
Hazrate Rasoole akrm Hospital, Niyyesh St, satarkahn Av, Teh-
ran, 1446513131.

References

1.	 	 Buysse DJ. Sleep health: can we define it? Does it matter? Sleep. 
2014;37(1):9-17.

2.	 	 Humphries JD. Sleep disruption in hospitalized adults. Medsurg Nurs-
ing. 2008;17(6):391.

3.	 	 Jolfaei AG, Makvandi A, Pazouki A. Quality of sleep for hospitalized 
patients in Rasoul-Akram hospital. Medical journal of the Islamic Re-
public of Iran. 2014;28:73.

4.	 	 Frighetto L, Marra C, Bandali S, Wilbur K, Naumann T, Jewesson P. 
An assessment of quality of sleep and the use of drugs with sedating 
properties in hospitalized adult patients. Health and Quality of Life 
Outcomes. 2004;2(1):1-10.

5.	 	 Wesselius HM, Van Den Ende ES, Alsma J, Ter Maaten JC, Schuit SC, 
Stassen PM, et al. Quality and quantity of sleep and factors associated 
with sleep disturbance in hospitalized patients. JAMA internal medi-
cine. 2018;178(9):1201-8.

6.	 	 Ho A, Raja B, Waldhorn R, Baez V, Mohammed I. New onset of in-
somnia in hospitalized patients in general medical wards: incidence, 
causes, and resolution rate. Journal of community hospital internal 
medicine perspectives. 2017;7(5):309-13.

7.	 	 Griffiths MF, Peerson A. Risk factors for chronic insomnia following 
hospitalization. Journal of advanced nursing. 2005;49(3):245-53.

8.	 	 Rosekind MR, Gregory KB. Insomnia risks and costs: health, safety, and 
quality of life. The American journal of managed care. 2010;16(8):617-26.

9.	 Kahn-Greene ET, Killgore DB, Kamimori GH, Balkin TJ, Killgore WD. 
The effects of sleep deprivation on symptoms of psychopathology in 
healthy adults. Sleep medicine. 2007;8(3):215-21.

10.	 Young JS, Bourgeois JA, Hilty DM, Hardin KA. Sleep in hospitalized 
medical patients, part 1: factors affecting sleep. Journal of hospital 
medicine: an official publication of the Society of Hospital Medicine. 
2008;3(6):473-82.

11.	 Tranmer JE, Minard J, Fox LA, Rebelo L. The sleep experience of medi-
cal and surgical patients. Clinical nursing research. 2003;12(2):159-73.

12.	 Doǧan O, Ertekin Ş, Doǧan S. Sleep quality in hospitalized patients. Jour-
nal of clinical nursing. 2005;14(1):107-13.

13.	 Bano M, Chiaromanni F, Corrias M, Turco M, De Rui M, Amodio P, et al. 
The influence of environmental factors on sleep quality in hospitalized 
medical patients. Frontiers in neurology. 2014;5:267.

14.	 Lei Z, Qiongjing Y, Qiuli W, Sabrina K, Xiaojing L, Changli W. Sleep 
quality and sleep disturbing factors of inpatients in a Chinese general 
hospital. Journal of clinical nursing. 2009;18(17):2521-9.

15.	 Yoder JC, Staisiunas PG, Meltzer DO, Knutson KL, Arora VM. Noise 
and sleep among adult medical inpatients: far from a quiet night. Ar-
chives of internal medicine. 2012;172(1):68-70.

16.	 Knauert MP, Malik V, Kamdar BB, editors. Sleep and sleep disordered 
breathing in hospitalized patients. Seminars in respiratory and critical 
care medicine; 2014: Thieme Medical Publishers.

17.	 Elbaz M, Léger D, Sauvet F, Champigneulle B, Rio S, Strauss M, et al. 
Sound level intensity severely disrupts sleep in ventilated ICU patients 
throughout a 24-h period: a preliminary 24-h study of sleep stages 
and associated sound levels. Annals of intensive care. 2017;7(1):1-9.

18.	 Norton C, Flood D, Brittin A, Miles J. Improving sleep for patients in 
acute hospitals. Nursing Standard (2014+). 2015;29(28):35.

19.	 Yilmaz M, Sayin Y, Gurler H, editors. Sleep quality of hospitalized pa-
tients in surgical units. Nursing forum; 2012: Wiley Online Library.

20.	 Bernhofer EI, Higgins PA, Daly BJ, Burant CJ, Hornick TR. Hospital light-
ing and its association with sleep, mood and pain in medical inpa-
tients. Journal of advanced nursing. 2014;70(5):1164-73.

21.	 Topf M, Thompson S. Interactive relationships between hospital pa-
tients’ noise-induced stress and other stress with sleep. Heart & Lung. 
2001;30(4):237-43.

22.	 Knauert MP, Pisani MA. Sleep in Hospitalized Patients. Handbook of 
Sleep Disorders in Medical Conditions. 2019:411-37.

23.	 Tashjian VC, Mosadeghi S, Howard AR, Lopez M, Dupuy T, Reid M, 
et al. Virtual reality for management of pain in hospitalized patients: 
results of a controlled trial. JMIR mental health. 2017;4(1):e7387.

24.	 Savard J, Ouellet M-C. Handbook of Sleep Disorders in Medical Condi-
tions: Academic Press; 2019.

25.	 Miller A, Roth T, Roehrs T, Yaremchuk K. Correlation between sleep 
disruption on postoperative pain. Otolaryngology--Head and Neck 
Surgery. 2015;152(5):964-8.

26.	 Hartwell EE, Pfeifer JG, McCauley JL, Moran-Santa Maria M, Back SE. 
Sleep disturbances and pain among individuals with prescription opi-
oid dependence. Addictive behaviors. 2014;39(10):1537-42.

27.	 Ambrogio C, Koebnick J, Quan SF, Ranieri VM, Parthasarathy S. As-
sessment of sleep in ventilator-supported critically ill patients. Sleep. 
2008;31(11):1559-68.

28.	 Rittayamai N, Wilcox E, Drouot X, Mehta S, Goffi A, Brochard L. Posi-
tive and negative effects of mechanical ventilation on sleep in the 
ICU: a review with clinical recommendations. Intensive care medicine. 
2016;42(4):531-41.

29.	 Knauert MP, Yaggi HK, Redeker NS, Murphy TE, Araujo KL, Pisani MA. 
Feasibility study of unattended polysomnography in medical intensive 
care unit patients. Heart & Lung. 2014;43(5):445-52.

30.	 Schwab KE, Ronish B, Needham DM, To AQ, Martin JL, Kamdar BB. 
Actigraphy to evaluate sleep in the intensive care unit. A systematic 
review. Annals of the American Thoracic Society. 2018;15(9):1075-82.

31.	 Irwin MR. Why sleep is important for health: a psychoneuroimmunol-
ogy perspective. Annual review of psychology. 2015;66:143-72.



AV
FT

  A
rc

hi
vo

s 
Ve

ne
zo

la
no

s 
de

 F
ar

m
ac

ol
og

ía
 y

 T
er

ap
éu

tic
a

Vo
lu

m
en

 4
0,

 n
úm

er
o 

8,
 2

02
1 

  I
SS

N
 2

61
0-

79
88

837

www.revistaavft.com

32.	 Gehlbach BK, Chapotot F, Leproult R, Whitmore H, Poston J, Pohlman 
M, et al. Temporal disorganization of circadian rhythmicity and sleep-
wake regulation in mechanically ventilated patients receiving continu-
ous intravenous sedation. Sleep. 2012;35(8):1105-14.

33.	 Parish JM, Somers VK, editors. Obstructive sleep apnea and cardiovas-
cular disease. Mayo Clinic Proceedings; 2004: Elsevier.

34.	 Cilingir D, Hintistan S, Ergene O. Factors affecting the sleep status of 
surgical and medical patients at a University Hospital of Turkey. J Pak 
Med Assoc. 2016;66(12):1535-40.

35.	 Lane T, Anne East L. Sleep disruption experienced by surgical patients 
in an acute hospital. British Journal of Nursing. 2008;17(12):766-71.

36.	 Gay PC. Sleep and sleep-disordered breathing in the hospitalized pa-
tient. Respiratory care. 2010;55(9):1240-54.

37.	 Kavanagh J, Jackson DJ, Kent BD. Sleep and asthma. Current opinion 
in pulmonary medicine. 2018;24(6):569-73.

38.	 Luyster FS, Teodorescu M, Bleecker E, Busse W, Calhoun W, Castro M, 
et al. Sleep quality and asthma control and quality of life in non-severe 
and severe asthma. Sleep and Breathing. 2012;16(4):1129-37.

39.	 Seda G, Tsai S, Lee-Chiong T. Medication effects on sleep and breath-
ing. Clinics in chest medicine. 2014;35(3):557-69.

40.	 Sasai T, Inoue Y, Komada Y, Nomura T, Matsuura M, Matsushima E. 
Effects of insomnia and sleep medication on health-related quality of 
life. Sleep medicine. 2010;11(5):452-7.

41.	 Brandt J, Leong C. Benzodiazepines and Z-drugs: an updated review of 
major adverse outcomes reported on in epidemiologic research. Drugs 
in R&D. 2017;17(4):493-507.

42.	 Chung W-S, Lai C-Y, Lin C-L, Kao C-H. Adverse respiratory events 
associated with hypnotics use in patients of chronic obstructive pul-
monary disease: a population-based case-control study. Medicine. 
2015;94(27).

43.	 Parati G, Lombardi C, Castagna F, Mattaliano P, Filardi PP, Agos-
toni P. Heart failure and sleep disorders. Nature Reviews Cardiology. 
2016;13(7):389.

44.	 Sharma B, Owens R, Malhotra A. Sleep in congestive heart failure. 
Medical Clinics. 2010;94(3):447-64.

45.	 Akiyama J, Kuribayashi S, Baeg MK, de Bortoli N, Valitova E, Savarino 
EV, et al. Current and future perspectives in the management of gas-
troesophageal reflux disease. Annals of the New York Academy of Sci-
ences. 2018;1434(1):70-83.

46.	 Fass R. Effect of gastroesophageal reflux disease on sleep. Journal of 
gastroenterology and hepatology. 2010;25:S41-S4.

47.	 Hepburn M, Bollu PC, French B, Sahota P. Sleep medicine: stroke and 
sleep. Missouri medicine. 2018;115(6):527.

48.	 Javaheri S, Redline S. Insomnia and risk of cardiovascular disease. 
Chest. 2017;152(2):435-44.

49.	 Spiegelhalder K, Scholtes C, Riemann D. The association between 
insomnia and cardiovascular diseases. Nature and science of sleep. 
2010;2:71.

50.	 De Mello MT, Silva A, de Carvalho Guerreiro R, da-Silva FR, Esteves AM, 
Poyares D, et al. Sleep and COVID-19: considerations about immunity, 
pathophysiology, and treatment. Sleep Science. 2020;13(3):199.

51.	 Zhang J, Xu D, Xie B, Zhang Y, Huang H, Liu H, et al. Poor-sleep is as-
sociated with slow recovery from lymphopenia and an increased need 
for ICU care in hospitalized patients with COVID-19: a retrospective 

cohort study. Brain, behavior, and immunity. 2020;88:50-8.

52.	 Zambrelli E, Canevini M, Gambini O, D’Agostino A. Delirium and sleep 
disturbances in COVID–19: a possible role for melatonin in hospital-
ized patients? 2020.

53.	 Brusco LI, Cruz P, Cangas AV, Rojas CG, Vigo DE, Cardinali DP. Efficacy 
of melatonin in non-intensive care unit patients with COVID-19 pneu-
monia and sleep dysregulation. Melatonin Research. 2021;4(1):173-88.

54.	 Mostaghimi L, Hetzel S. Insomnia and other sleep complaints in inflam-
matory versus noninflammatory skin disorders: An observational case‐
control study. International journal of dermatology. 2019;58(8):976-81.

55.	 Al-Jahdali HH, Khogeer HA, Al-Qadhi WA, Baharoon S, Tamim H, Al-
Hejaili FF, et al. Insomnia in chronic renal patients on dialysis in Saudi 
Arabia. Journal of Circadian Rhythms. 2010;8(1):1-7.

56.	 Wang Y, Jiang T, Wang X, Zhao J, Kang J, Chen M, et al. Association 
between insomnia and metabolic syndrome in a Chinese Han popula-
tion: a cross-sectional study. Scientific reports. 2017;7(1):1-8.

57.	 Christensen MA, Dixit S, Dewland TA, Whitman IR, Nah G, Vitting-
hoff E, et al. Sleep characteristics that predict atrial fibrillation. Heart 
Rhythm. 2018;15(9):1289-95.

58.	 Berry RB, Budhiraja R, Gottlieb DJ, Gozal D, Iber C, Kapur VK, et al. 
Rules for scoring respiratory events in sleep: update of the 2007 AASM 
manual for the scoring of sleep and associated events: deliberations 
of the sleep apnea definitions task force of the American Academy of 
Sleep Medicine. Journal of clinical sleep medicine. 2012;8(5):597-619.

59.	 Roux FJ, Kryger MH. Medication effects on sleep. Clinics in chest medi-
cine. 2010;31(2):397-405.

60.	 	Kanji S, Mera A, Hutton B, Burry L, Rosenberg E, MacDonald E, et al. 
Pharmacological interventions to improve sleep in hospitalised adults: 
a systematic review. BMJ open. 2016;6(7).

61.	 Neubauer DN, Kudchadkar SR. Impatient for Inpatient Sleep: Treating 
Sleep Disturbances in the Hospital Setting. Current Sleep Medicine Re-
ports. 2017;3(4):333-41.

62.	 	Lewis SR, Schofield‐Robinson OJ, Alderson P, Smith AF. Propofol for 
the promotion of sleep in adults in the intensive care unit. Cochrane 
Database of Systematic Reviews. 2018(1).

63.	 	Wu X-H, Cui F, Zhang C, Meng Z-T, Wang D-X, Ma J, et al. Low-dose 
dexmedetomidine improves sleep quality pattern in elderly patients af-
ter noncardiac surgery in the intensive care unit: a pilot randomized 
controlled trial. Anesthesiology. 2016;125(5):979-91.

64.	 Lindenauer PK, Stefan MS, Johnson KG, Priya A, Pekow PS, Rothberg 
MB. Prevalence, treatment, and outcomes associated with OSA among 
patients hospitalized with pneumonia. Chest. 2014;145(5):1032-8.

65.	 Gonzalez-Latapi P, Malkani R. Update on restless legs syndrome: from 
mechanisms to treatment. Current neurology and neuroscience re-
ports. 2019;19(8):1-12.

66.	 	Parsons EC, Kross EK, Caldwell ES, Kapur VK, McCurry SM, Vitiello MV, 
et al. Post-discharge insomnia symptoms are associated with quality of 
life impairment among survivors of acute lung injury. Sleep medicine. 
2012;13(8):1106-9.

67.	 Bloom DE, Boersch-Supan A, McGee P, Seike A. Population aging: 
facts, challenges, and responses. Benefits and compensation Interna-
tional. 2011;41(1):22.

68.	 Gulia KK, Kumar VM. Sleep disorders in the elderly: a growing chal-
lenge. Psychogeriatrics. 2018;18(3):155-65.

69.	 Foley D, Ancoli-Israel S, Britz P, Walsh J. Sleep disturbances and chronic 



838

disease in older adults: results of the 2003 National Sleep Founda-
tion Sleep in America Survey. Journal of psychosomatic research. 
2004;56(5):497-502.

70.	 Garg S. Hospitalization rates and characteristics of patients hospitalized 
with laboratory-confirmed coronavirus disease 2019—COVID-NET, 14 
States, March 1–30, 2020. MMWR Morbidity and mortality weekly 
report. 2020;69.

71.	 Gamaldo AA, Beydoun MA, Beydoun HA, Liang H, Salas RE, Zonder-
man AB, et al. Sleep disturbances among older adults in the United 
States, 2002–2012: nationwide inpatient rates, predictors, and out-
comes. Frontiers in aging neuroscience. 2016;8:266.

72.	 Şen İA, Özsürekci C, Balcı C, Çalışkan H, Eşme M, Ünsal P, et al. Sleep 
quality and sleep-disturbing factors of geriatric inpatients. European 
Geriatric Medicine. 2020:1-9.

73.	 Isaia G, Corsinovi L, Bo M, Santos-Pereira P, Michelis G, Aimonino N, et 
al. Insomnia among hospitalized elderly patients: prevalence, clinical 
characteristics and risk factors. Archives of gerontology and geriatrics. 
2011;52(2):133-7.

74.	 Stewart NH, Arora VM. Sleep in hospitalized older adults. Sleep medi-
cine clinics. 2018;13(1):127-35.

75.	 Woolcott JC, Richardson KJ, Wiens MO, Patel B, Marin J, Khan KM, 
et al. Meta-analysis of the impact of 9 medication classes on falls in 
elderly persons. Archives of internal medicine. 2009;169(21):1952-60.

76.	 Kamel NS, Gammack JK. Insomnia in the elderly: cause, approach, and 
treatment. The American journal of medicine. 2006;119(6):463-9.

77.	 Panel AGSBCUE, Fick DM, Semla TP, Beizer J, Brandt N, Dombrowski 
R, et al. American Geriatrics Society 2015 updated beers criteria for 
potentially inappropriate medication use in older adults. Journal of the 
American Geriatrics Society. 2015;63(11):2227-46.

78.	 Zhdanova IV, Wurtman RJ, Regan MM, Taylor JA, Shi JP, Leclair OU. 
Melatonin treatment for age-related insomnia. The Journal of Clinical 
Endocrinology & Metabolism. 2001;86(10):4727-30.

79.	 Camargos EF, Pandolfi MB, Freitas MPD, Quintas JL, Lima JdO, Miranda 
LC, et al. Trazodone for the treatment of sleep disorders in dementia: 
an open-label, observational and review study. Arquivos de neuro-
psiquiatria. 2011;69(1):44-9.

80.	 Grunstein R. Insomnia: diagnosis and management. Australian family 
physician. 2002;31(11):995.

81.	 Thomas KP, Salas RE, Gamaldo C, Chik Y, Huffman L, Rasquinha R, et 
al. Sleep rounds: a multidisciplinary approach to optimize sleep quality 
and satisfaction in hospitalized patients. Journal of hospital medicine. 
2012;7(6):508-12.

82.	 DuBose JR, Hadi K. Improving inpatient environments to sup-
port patient sleep. International Journal for Quality in Health Care. 
2016;28(5):540-53.

83.	 Yazdannik AR, Zareie A, Hasanpour M, Kashefi P. The effect of earplugs 
and eye mask on patients’ perceived sleep quality in intensive care unit. 
Iranian journal of nursing and midwifery research. 2014;19(6):673.

84.	 Hu R-F, Jiang X-Y, Hegadoren KM, Zhang Y-H. Effects of earplugs and 
eye masks combined with relaxing music on sleep, melatonin and cor-
tisol levels in ICU patients: a randomized controlled trial. Critical care. 
2015;19(1):1-9.

85.	 Demoule A, Carreira S, Lavault S, Pallanca O, Morawiec E, Mayaux J, et 
al. Impact of earplugs and eye mask on sleep in critically ill patients: a 
prospective randomized study. Critical Care. 2017;21(1):1-9.

86.	 Tamrat R, Huynh-Le M-P, Goyal M. Non-pharmacologic interventions to 

improve the sleep of hospitalized patients: a systematic review. Journal 
of general internal medicine. 2014;29(5):788-95.

87.	 Chong MS, Tan KT, Tay L, Wong YM, Ancoli-Israel S. Bright light thera-
py as part of a multicomponent management program improves sleep 
and functional outcomes in delirious older hospitalized adults. Clinical 
Interventions in Aging. 2013;8:565.

88.	 Giménez MC, Geerdinck LM, Versteylen M, Leffers P, Meekes GJ, 
Herremans H, et al. Patient room lighting influences on sleep, ap-
praisal and mood in hospitalized people. Journal of sleep research. 
2017;26(2):236-46.

89.	 Sher L. COVID-19, anxiety, sleep disturbances and suicide. Sleep medi-
cine. 2020.

90.	 Ding Q, Redeker NS, Pisani MA, Yaggi HK, Knauert MP. Factors influ-
encing patients’ sleep in the intensive care unit: perceptions of patients 
and clinical staff. American journal of critical care. 2017;26(4):278-86.

91.	 Bartick MC, Thai X, Schmidt T, Altaye A, Solet JM. Decrease in as‐need-
ed sedative use by limiting nighttime sleep disruptions from hospital 
staff. Journal of hospital medicine: an official publication of the Society 
of Hospital Medicine. 2010;5(3): E20-E4.

92.	 Soong C. High prevalence of inappropriate benzodiazepine and seda-
tive hypnotic prescriptions among hospitalized older adults. Journal of 
hospital medicine. 2017;12(5).

93.	 Gillis CM, Poyant JO, Degrado JR, Ye L, Anger KE, Owens RL. Inpatient 
pharmacological sleep aid utilization is common at a tertiary medical 
center. Journal of hospital medicine. 2014;9(10):652-7.

94.	 Huang H-W, Zheng B-L, Jiang L, Lin Z-T, Zhang G-B, Shen L, et al. Effect 
of oral melatonin and wearing earplugs and eye masks on nocturnal 
sleep in healthy subjects in a simulated intensive care unit environ-
ment: which might be a more promising strategy for ICU sleep depri-
vation? Critical care. 2015;19(1):1-11.

95.	 Hatta K, Kishi Y, Wada K, Takeuchi T, Odawara T, Usui C, et al. Preven-
tive effects of ramelteon on delirium: a randomized placebo-controlled 
trial. JAMA psychiatry. 2014;71(4):397-403.

96.	 Nakamura M, Nagamine T. Neuroendocrine, autonomic, and metabol-
ic responses to an orexin antagonist, suvorexant, in psychiatric patients 
with insomnia. Innovations in clinical neuroscience. 2017;14(3-4):30.

97.	 Lampron S, Copeland D. Using a sleep protocol to limit sleep interrup-
tions on a medical-surgical unit. JONA: The Journal of Nursing Admin-
istration. 2019;49(7/8):350-3.

98.	 Manian FA, Manian CJ. Sleep quality in adult hospitalized patients with 
infection: an observational study. The American journal of the medical 
sciences. 2015;349(1):56-60.

99.	 Duclos C, Dumont M, Paquet J, Blais H, Van der Maren S, Menon DK, 
et al. Sleep-wake disturbances in hospitalized patients with traumatic 
brain injury: association with brain trauma but not with an abnormal 
melatonin circadian rhythm. Sleep. 2020;43(1):zsz191.

100.	 DePietro RH, Knutson KL, Spampinato L, Anderson SL, Meltzer DO, 
Van Cauter E, et al. Association between inpatient sleep loss and hy-
perglycemia of hospitalization. Diabetes Care. 2017;40(2):188-93.

101.	 McDowell JA, Mion LC, Lydon TJ, Inouye SK. A nonpharmacologic 
sleep protocol for hospitalized older patients. Journal of the American 
Geriatrics Society. 1998;46(6):700-5.




