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ABSTRACT 

	Context: Published studies of epidemiological research show that poor quality sleep or short-term sleep is related to negative health effects. 
Objective: The objective of this study is to report on the various factors that contribute to poor sleep quality in patients found in the Intensive Care Unit (ICU) and its consequences for the recovery of the critically ill patient. 
Methods: This is a narrative review of the literature, with the following descriptors being used as a source of research for the articles: intensive care unit, sleep, sleep disturbances, sleep disorders, ICU, patients and stressors. 
Results: By evaluating the articles, the results showed categories that show the factors that interfere with the critical patient's sleep; consequences and effects of sleep deprivation. 
Conclusion: Due to the factors that interfere with sleep deprivation in the ICU, it can be said that the physiology of the sleep cycle, rest, promotion of relaxation by health professionals, comfort over the feeling of fear of death and pain, are important points to considered as a way to minimize the negative effects that sleep deprivation causes to the patient.   
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1. INTRODUCTION 

The Intensive Care Units (ICU) are places intended for the reception of patients who are in a serious state of health and are at risk of death. These units offer uninterrupted medical and nursing care and have specific devices and methods, with the use of technologies for their assessment and diagnosis1. Certain patients admitted to these units commonly exhibit changes in different body systems, especially those related to sleep2,3.
Sleep is considered a relevant factor, referring to rest, well-being, preservation of homeostasis and balance of various human organic systems and differs in that it is a cyclical physiological brain activity, followed by behavioral manifestations2,4,5. The sleep cycle is composed of stages that last an average of 90 to 110 minutes, repeating between four and six times during the night. With regard to the restorative function of sleep, this is not only based on its ideal time, taking into account its normal distribution in all stages4-6. To measure sleep, methods are used, with emphasis on polysomnography and actigraphy6-8.
Insufficient sleep time for the patient can cause physiological changes, such as abnormalities in the immune system, psychological and thermoregulation disorders, changes in metabolism and reduced quality of life3-4. The ICUs, with their intensive care, become a disturbing environment for the patients' sleep pattern2,3,9.
 Sleep is considered one of the main physiological functions of the body, it is defined as a restorative and healthy stage, regulated by endogenous and exogenous factors that coincides in a 24-hour period, being called the circadian cycle or biological clock. Any change in habits can change the cycle and, consequently, sleep10.
Divided into two phases, sleep primarily presents rapid eye movements (REM) and absence of rapid eye movements, non-rapid eye movement (NREM). The NREM phase is subdivided into stages I, II, III. The individual starts sleep through stage I of NREM, then II and III, this stage lasts about 90 minutes and then enters REM sleep. In adults, on average, 7 to 8 hours of sleep are needed, and during this time, the NREM-REM cycle is renewed at least 5 or 6 times11.
In 2014, the third international classification of sleep disorders (ICSD-3) was published by the American Association Sleep Medicine (AASM). This classification was created to discriminate and facilitate the understanding of symptoms, etiology, pathophysiology and sleep treatment. Constituted with criteria similar to the second classification, after an extensive review of the literature necessary to list sleep disorders in detail, as well as the criteria used for diagnosis, it identified the 7 categories: Insomnia, Sleep-related respiratory disorders; Central hypersomnia disorders; Circadian rhythm sleep-wake disorders; Parasomnias; Sleep-related movement disorders; Other sleep disorders12.
Poor sleep quality affects a good portion of the general population, with a prevalence ranging from 8 to 18%. In the elderly, this prevalence increases even more, ranging from 50 to 70% in the world population13. A study conducted in the city of São Paulo identified that 46.7% of the individuals in its sample had some type of sleep disorder14,15.
The consequences of sleep disorders in the body can be divided into at least three subsequent levels that affect the affected individual's quality of life. At the first level are the proximal or biological variables, which bring immediate consequences to the body and include physiological changes such as tiredness, fatigue, memory failure, difficulty in attention and concentration, hypersensitivity to sounds and light, tachycardia and mood changes. In the second level are the medial or functional variables, secondary to the proximal consequences, observed in the medium term. They have implications for everyday activities, such as a first unfolding of sleep problems, including increased absenteeism at work, increased risk of accidents, relationship problems and napping at the wheel. On the third level are the distal or extensive variables, observed in the long term, as a second offshoot of sleep disturbances. These variables include job loss, sequelae of accidents, broken relationships, emergence and worsening of health problems16.
Complaints of poor sleep quality affect most individuals undergoing surgical procedures, with insomnia being the main related disorder. In patients undergoing cancer surgery, for example, 74% have impaired sleep quality. In elderly people with peripheral vascular diseases, 75% have poor sleep quality. Studies with hospitalized patients indicate that the hospital environment, pain and physical limitations as factors responsible for poor sleep quality. In the ICU, the acute condition of the disease, ventilatory support and drug therapies further favor the occurrence of sleep disorders17-20.
The ICU is characterized as a highly complex place within the hospital environment. Its function is to offer specialized care to patients considered to be in a serious condition or at high risk of death21. It is an environment totally focused on the control of maintenance and recovery of vital functions22-24. Intrinsic and extrinsic factors present in ICUs can contribute to poor sleep quality. They are: the disease itself, the different therapeutic and diagnostic procedures, external factors such as noise and lighting, or even the difficulty of differentiating day and night21.
Considered an essential physiological activity, sleep is severely altered in mechanically ventilated ICU patients. It is characterized by a high proportion of light sleep (mainly stages 1 and 2), fragmented by numerous awakenings, and with loss of circadian rhythm, occurring both during the day and at night25,26. Deep sleep (stage 3 sleep) and REM sleep, which are two main stages, can disappear completely in patients under mechanical ventilation, even in conscious patients without sedation27. Atypical sleep, characterized by the absence of one of the stages, is a form of sleep frequently observed in ICU patients, although recently described28. The loss of normal sleep cycles can change the resistance of respiratory muscles in healthy individuals and lead to neurobehavioral disorders, such as delirium29.
Changes in the sleep pattern can also affect hospitalized patients due to the stress caused by the hospitalization process, which can be configured as a potentially traumatic experience that takes the individual away from their daily routine and motivates a confrontation with pain and physical limitation, in addition to bring out unwanted feelings30. Currently, studies have shown that sleep brings benefits that lead to an essential restorative state and proper functioning of the body, such as maintenance of physical and mental health, which can modify body temperature, cardiac work and hormone production31.
Regarding the importance of the theme of sleep and its influence with regard to the promotion and maintenance of the quality of life of individuals, health professionals, in their work environment, should question their patients about their sleep and wakefulness profile during the routine health assessment32, although it is known that routine clinical practice does not include an assessment of patients' sleep patterns33.
Some tools have been used in order to assess and characterize the sleep of patients in ICUs, being classified into objective, behavioral and subjective34.
The procedure performed with polysomnography (PSG) is considered the gold standard method for sleep analysis7, however the costs of its performance and also the practical difficulties for its implementation, lead researchers to adopt other methods of sleep assessment in critically ill patients1,9.
Actigraphy has become an option for a behavioral method, due to its feasibility, consisting of a bracelet containing an accelerometer, similar to a watch, with the ability to record gross motor activity and rest for long periods35, in which, through the results, a graph of the individual's periods of sleep and wakefulness is made.
Direct observation by the professional and patient self-report are considered subjective assessment methods, and may offer a more practical way to assess the quality and effectiveness of sleep-related interventions34, although it may be subject to an observer's obliqueness and fatigue. For this method of assessment, the Richards-Campbell Sleep Questionnaire (RCSQ) is used, with 5 questions used to estimate the perceived depth of sleep, sleep latency (period to fall asleep), number of awakenings, efficacy and quality of sleep36. The RCSQ may become a method with a better approach for measuring sleep perceived throughout the ICU, on a large scale, as part of efforts to improve quality and clinical routine37.
Currently, there are few studies on the consequences of sleep deprivation in patients admitted to the ICU. In the respiratory system, sleep deprivation leads to an increase in airway collapse, which may favor the high risk for obstructive apnea and potentialization problems after extubation. Although not extensively studied, these data may indicate that prolonged and sustained sleep interruption in ICU patients may have a detrimental effect on breathing, particularly in those patients with pre-existing pulmonary comorbidities and difficulty weaning from mechanical ventilation. In the cardiovascular system, studies show that patients with insufficient sleep had an increase in systemic blood pressure, heart rate and high risk of acute myocardial infarction. In metabolic disorders, lack of sleep profoundly affects metabolism and endocrine function. In patients with sepsis, sleep deprivation intensifies the stress response, causing alterations in the production of several hormones, such as growth hormone (GH) and prolactin (PRL), thus causing loss of muscle mass in the individual. Psychological changes are also being studied in relation to sleep deprivation. One of the main ones is delirium, which is associated with patient mortality, increased cost and length of stay in the ICU, compromising the individual's long-term cognitive function38.
Given the above, this study is justified by the need to improve the quality of sleep of patients hospitalized in ICUs, as they usually have poor sleep quality, therefore, they need the establishment of the restorative properties of sleep. Thus, the objective of this study is to describe the various factors that contribute to poor sleep quality in patients found in ICUs and their consequences for these patients.

2. METHODOLOGY

[bookmark: _GoBack]This is a narrative literature review, with the search conducted in 2020, using the following databases as research sources for the articles: Publisher Medline (PUBMED), Scientific Electronic Library Online (SCIELO), Latin American Health Science Literature (LILACS).
Nine articles were selected that understood the theme and the inclusion criteria. In the virtual search, the following descriptors were used: intensive care unit, sleep, sleep disorders, sleep disturbances, ICU, patients and stressors. The criteria used in the selection process included articles written in Portuguese or English, considering a cut of the last five years. Subsequently, a table was created summarizing the content of the articles (Figure 1).

3. RESULTS AND DISCUSSION

It was found 28 documents tracked by title. In the first phase, 16 articles were excluded for not undestand the topic the study, poor sleep quality in patients found in ICUs and their consequences. In the second phase, 3 other documents were not eligible for not meeting the inclusion criteria and therefore, were also excluded. Thus, 9 studies were included in this a narrative review. (Figure 1).



Fig. 1. Study flowchart

Among the articles selected, a table was created summarizing the content of the articles (Table 1).
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Table 1. Distribution of journals used for the study.

	ARTICLE
	AGE
	OBJECTIVE
	RESULTS
	CONCLUSION

	ALTMAN, M.T. et al.

Association of intensive care unit delirium with sleep disturbance and functional disability after  critical illness: an observational cohort study
	2018
	Evaluate the prevalence of sleep disturbance and increased post-ICU disability, relating to delirium.
	The prevalence of bad sleep quality was 63% as defined by PSQI score. Among patients with worsening disability, 51% had positive delirium in the ICU and sleep disorders.
	Poor sleep quality and increased disability were highly prevalent. During the days the prevalence of delirium was significantly associated with increased sleep disturbance, and the occurrence of delirium showed a trend of association with increased disability. Overall, these results have important implications for identifying patients who will probably have difficulty with sleep
after hospital discharge.

	YAS, N.F. et al.

Effects of Sleep Quality on Melatonin Levels and Inﬂammatory Response after Major Abdominal Surgery in an Intensive Care  Unit
	2017
	Evaluate the effects of noise and light control in the ICU on melatonin and its response inflammatory after surgery severe abdominal pain.
	In the present study, it was observed that the postoperative inflammatory response was reduced in the experimental group compared to the control group, consistent with changes in melatonin levels and sleep quality.
	As a result, regulation of light and noise in the ICU can increase the quality of sleep in the ICU and may help the patient to recover from major surgery, reducing the inflammatory response and possibly helping to increase melatonin levels. Future studies should be carried out to show the relevance between surgical stress and the secretion of
melatonin.

	THILLE, A.W. et al.

Impact of sleep alterations on weaning duration in mechanically ventilated patients: a prospective study
	2018
	To assess the impact of sleep quality on the duration of weaning in ICU patients.
	The duration of weaning was significantly longer in patients with atypical sleep than in those with normal sleep. Weaning duration was also longer in patients without REM sleep as compared to others.
	Mechanically ventilated ICU patients had altered sleep, that is, patients with atypical sleep or no REM sleep had weaning duration markedly larger than the others. Atypical sleep was a strong predictor of prolonged weaning and could be detected using EEG reactivity.

	HAMZE,	F.L. et al. 

Influence of care interventions on the continuity of sleep in intensive care unit patients
	2015
	Identify care interventions performed by the health team and their influence on continuity of sleep of patients admitted to an ICU.
	Of the 529 care interventions performed, 21 (4.0%) caused sleep interruption in patients. Of the 28 different types of care interventions performed, 12 (42.8%) caused awakenings in the sleep of patients. A total of 21 awakenings were registered. Of these, 13 (62%) occurred in the daytime, between 7 am and 1 pm, and 8 (38.0%) in the period night, between 12:00 and 3:00.
	It concludes that the interventions care can affect the sleep of patients hospitalized in the ICU, which was verified by the sleep awakenings of the studied patients. The results obtained in this study were essential to understand the frailties of sleep in patients admitted to the ICU.

	KESTERING, K. et al.

Prevalence of obstructive sleep apnea in patients who will undergo cardiac surgery admitted to a high-complexity ICU
	2018
	To analyze the prevalence of obstructive apnea of the sleep in patients in the preoperative period of cardiac surgery
	Forty patients were evaluated, with a mean age of 62.35 ± 7.9 years and most were male (72.5%). The most prevalent procedure was the Surgery of Myocardial Revascularization (MRS) (80%). A high prevalence rate of OSA was identified in 62.5% of the participants; 65% of patients had no indexes of drowsiness.
	Patients undergoing cardiac surgery have a high prevalence of OSA, but not necessarily high levels of sleepiness.

	BELTRAMI, F.G. et al.

Sleep in the intensive care unit
	2015
	Assess the potential implications of sleep on critical patient recovery process and strategies for their promotion.
	The review showed a qualitative quantitative deficit of sleep in the ICU, and patients' perception of it as inferior to their homes, in addition to no positive change.
	The critically ill patient's sleep is characterized by frequent interruptions, circadian rhythm alterations and poor quality, with a reduction in deep and reparative stages. These sleep disturbances seem to be caused by factors related to
own ICU.

	QINGLAN, D. et al. 

Factors influencing patients sleep in the intensive care unit: perceptions of patients and clinical staff
	2017
	Explore employee perceptions and patients in relation to factors environmental and non-environmental in intensive care that affects patients' sleep.
	The answers to the applied interviews revealed four most important factors: The intensive use of night-time medications in the care unit environment affect sleep; non-environmental factors such as mental changes, difficult emotions and anxiety, too; the perception of respondents about sleep quality in the medical intensive care unit were that there really are sleep alterations; suggestions for improving sleep include reassuring patients and performing grouping strategies care.
	The results of this study suggest that the environment is not the only factor influencing patients' sleep. Decrease in environmental sources of disturbance are also fundamental

	PISANI, M.A. et al.

Sleep in the Intensive Care Unit
	2015
	Evaluate the consequences of sleep disorders in critically ill patients.

	Obtained how metabolic changes results for various pathologies, such as
consequences of sleep disorders, which can worsen the course of the patient's disease

	The relationship between the sleep disturbances in critically ill patients remain with few studies, but we note that it is potentially important. Sleep disturbances may contribute to the major problem of brain dysfunction in the ICU, of which delirium is a manifestation. Approach multidisciplinary approach to understanding and treating the problem will require commitment on the part of ICU professionals and administrators.
hospitals.

	MAGDY, D.M. et al.

Study	of sleep quality among patients admitted to the respiratory intensive care unit
	2020
	Evaluate the quality of sleep between patients gravely sick admitted to the ICU and identify the factors of risk
	This study showed that 48% of patients admitted to the ICU had poor sleep quality.
	Patients who are in the ICU continue to suffer to sleep during hospitalization, being attributed to a series of disturbing sleep factors, such as noise, light and indoor activities.











The selected studies were carefully analyzed, which allowed, through thematic categories, to reach the main focus of each study. Thus, three categories that highlighted the quality of sleep were designated: factors that interfere with the sleep of critically ill patients; consequences and effects of sleep deprivation.
According to the analysis of the researched material, there are many factors that are related to sleep deprivation in critically ill patients, including environmental factors such as noise, light and care activities; intrinsic factors related to the patient and their acute disease and/or injury condition; There are also factors related to the ongoing treatment, such as ventilatory support and drug therapy5,37,39,40, and its real effect on critically ill patients is still unknown.
In the literature, environmental noise was considered the main factor disturbing sleep37, indicating personal conversations, monitor and infusion pump alarms, telephones and television as the main sources38. The estimated noise level in the ICU ranges from 50 to 75 dB, with peaks of up to 85 dB41, and the American Environmental Protection Agency recommends maximum hospital noise levels of 45 dB during the day and 35 dB at night39-44, this noise level being that of a factory (80 dB) or even a busy office (70 dB).
Research has shown that mechanical ventilation (MV) has been related to sleep disorders25,26, its use contributes to sleep fragmentation as it leads to increased respiratory work, gas exchange abnormalities and asynchrony between the patient and the ventilator5,37. Thus, compared to non-ventilated pairs, MV patients exhibit more fragmented and ineffective sleep25. Some causes such as endotracheal tube discomfort, aspiration, frequent repositioning and ventilator alarms are probably considered to influence poor sleep quality; although, they are not yet known37,43. It is worth reporting that the worsening of the disease and the use of sedatives and analgesics in this population are possible confounding factors43.
Studies recorded some types of services performed at night in the ICU under lit light sources. The objective of the activity performed with the greatest exposure to light was to obtain laboratory samples; while the other activity was considered “none”, indicating that the care team did not demonstrate importance regarding this aspect being harmful to sleep44. However, patients reported that light is not considered a harmful factor for sleep, but environmental noise38,42, and even though it is known that light plays a vital role in circadian rhythm synchronization, nocturnal excretion of melatonin in patients hospitalized in the ICU, being verified that, involuntarily to light levels, the excretion of melatonin was suppressed, suggesting that factors other than the light/dark cycle can affect the circadian rhythm of these patients.
Several authors have shown in their studies that activities of health professionals such as oral and eye hygiene, bathing, changing bed linen and care with catheters, carried out between 00:00 and 05:00 h, lead to interruptions in the patient's sleep at night45, recording uninterrupted periods of 2-3 h for sleep in these patients admitted to the ICU, on the nights evaluated46. In research, it was possible to assess that 20% of patient care activities resulted in awakenings, which represents approximately 7% of sleep interruptions in this population41. Thus, by carrying out care activities, although frequently, they do not appear to be the main source of sleep disorders in patients in ICUs5.
Regarding medications, a significant number of medications used in patients hospitalized in these units are exposed in articles, which can change the quantity and quality of sleep, since they can directly affect the central nervous system through penetration into the blood-brain barrier and also indirectly, intervening in a medical or psychiatric condition, resulting in an alteration in the quality of sleep, and also can play an annoying effect when withdrawn abruptly46-48.
Researchers stated that, in addition to external factors, other causes can lead to sleep disruption in critically ill patients, especially intrinsic factors such as anxiety, fear, the illness itself, and pain.49-50.

4. CONCLUSION

The sleep of patients hospitalized in the ICU is characterized by frequent interruptions, changes in circadian rhythm, in addition to being considered low quality sleep, when analyzed for its reduction in deep and restorative stages.
Such disorders can be caused by factors related to the unit itself, its routine, environmental factors and intrinsic to the patient, leading to consequences such as poor sleep quality in this population, which may have direct effects on the body's metabolic and regulatory processes.
Strategies studies have been used, however unsatisfactory, requiring the implementation of techniques that achieve conditions of restorative sleep in a safe way for the patient.
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