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Objective: to analyze evidence available in the literature concerning non-pharmacological 

interventions that are effective to treat altered sleep patterns among patients who underwent 

cardiac surgery. Method: systematic review conducted in the National Library of Medicine-National 

Institutes of Health, Cochrane Central Register of Controlled Trials, Latin American and Caribbean 

Health Sciences Literature, Scopus, Embase, Cumulative Index to Nursing and Allied Health 

Literature and PsycINFO databases, and also grey literature. Results: ten controlled, randomized 

clinical trials were included in this review. Non-pharmacological interventions were grouped into 

three main categories, namely: relaxation techniques, devices or equipment to minimize sleep 

interruptions and/or induce sleep, and educational strategies. Significant improvement was 

found in the scores assessing sleep quality among studies testing interventions such as earplugs, 

sleeping masks, muscle relaxation, posture and relaxation training, white noise, and educational 

strategies. In regard to the studies’ methodological quality, high quality studies as established by 

Jadad scoring were not found. Conclusion: significant improvement was found among the scores 

assessing sleep in the studies testing interventions such as earplugs, sleeping masks, muscle 

relaxation, posture and relaxation training, white noise and music, and educational strategies.
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Introduction

Sleep is described as a multidimensional, 

biobehavioral phenomenon with objective and subjective 

sensations(1), intended for physical and mental 

restoration.

Altered sleep patterns is a common problem among 

cardiac patients(2) and is one of the most frequently 

reported symptoms by patients in the postoperative 

period of cardiac surgery(3). The sleep pattern of these 

patients is changed over the recovery period(2) and is 

characterized by shorter periods, frequent awakenings 

and a perception of poor quality(2,4). As a consequence 

of fragmented sleep, patients experience increased 

daytime sleepiness, fatigue and irritability, which may 

reduce their motivation to attend reabilitation therapy, 

prolong the recovery period, and increase the length of 

hospitalizations(5-6).

Sleep deprivation may occur due to poor quality or a 

small amount of sleep hours, or be due to an imbalanced 

circadian rhythm(7). In an acute situation, the quality, 

continuity and depth of sleep are changed by multiple 

factors, such as age, gender, health status, treatments, 

environment, pain, fatigue, psychological disorders, or 

prior sleep disorders(2,8).

In this sense, it is important to understand the 

potential multifactorial causes of sleep disruption to 

develop effective therapeutic strategies, including the 

management of symptoms, such as pain and nausea, 

and environmental control, such as decreasing noise 

and light(2,4).

Various techniques have been tested to promote 

sleep among hospitalized patients(9). Studies suggest 

that a combination of interventions able to actively 

reduce anxiety and pain, as well as controlling for 

environmental factors, is efficacious in decreasing the 

incidence of sleep disorders(9-10).

Therefore, seeking to contribute to greater 

quality of care, this study’s objective is to analyze 

evidence available in the literature concerning effective 

non-pharmacological interventions to treat altered 

sleep patterns among patients who have undergone 

cardiac surgery.

Method

This is a systematic literature review. Systematic 

reviews are essential to establishing evidence-based 

practice, as they are a resource through which studies’ 

results are collected, categorized, assessed and 

synthesized(11). The guidelines provided by the Cochrane 

Handbook concerning the development of systematic 

reviews were followed(12).

The guiding question was developed using the PICO 

strategy(13), where “P” (patient) refers to patients who 

underwent cardiac surgery, “I” (intervention) refers to 

non-pharmacological intervention to treat altered sleep 

patterns, “C” (control) refers to regular care, and “O” 

(outcome) refers to improved sleep patterns. Therefore, 

the guiding question was: what is the evidence available 

in the literature regarding effective non-pharmacological 

interventions to treat altered sleep patterns among 

patients who underwent cardiac surgery?

The study was conducted between June and July 

2016 through a search conducted in the following 

databases: National Library of Medicine-National 

Institutes of Health (PubMed/MEDLINE), Cochrane 

Central Register of Controlled Trials (Cochrane Central), 

Latin American and Caribbean Health Sciences Literature 

(LILACS), Scopus, Embase, Cumulative Index to Nursing 

and Allied Health Literature (CINAHL) and PsycINFO. A 

combination of controlled and uncontrolled descriptors 

was used to maximize the search and identify available 

evidence. The controlled descriptors were selected 

using the Medical Subject Headings Section (MeSH), 

Descriptors in Health Science (DeCs), Biomedical 

Research (Emtree) and CINAHL Headings (Figure 1).

Database Search strategy

PubMed/MEDLINE

(“Cardiac Surgical Procedures”[Mesh] OR “Heart/surgery”[Mesh] OR “Heart Injuries/surgery”[Mesh] OR “Heart Diseases/
surgery”[Mesh]) and (“Sleep Wake Disorders”[Mesh] OR “Sleep Disorders, Circadian Rhythm”[Mesh] OR “sleep”[mesh]) 
not (apnea or transplantation or “Sleep Disorders, Circadian Rhythm/drug therapy”[Mesh] OR “Sleep Wake Disorders/drug 
therapy”[Mesh] or “sleep/drug therapy”[mesh] or anesthesia or sedation)

((((“Cardiac Surgical Procedures”[Mesh] OR “Heart/surgery”[Mesh] OR “Heart Injuries/surgery”[Mesh] OR “Heart Diseases/
surgery”[Mesh]) and (“Sleep Wake Disorders”[Mesh] OR “Sleep Disorders, Circadian Rhythm”[Mesh] OR “sleep”[mesh]) 
not (apnea or transplantation or “Sleep Disorders, Circadian Rhythm/drug therapy”[Mesh] OR “Sleep Wake Disorders/drug 
therapy”[Mesh] or “sleep/drug therapy”[mesh] or anesthesia or sedation)) AND Clinical Trial[ptyp] AND Humans[Mesh])) OR 
(((“Sleep”[Mesh] OR “Sleep Wake Disorders”[Mesh]) AND (“Cardiac Surgical Procedures”[Mesh] OR “Heart/surgery”[Mesh] 
OR “Heart Diseases/surgery”[Mesh] OR “Heart Injuries/surgery”[Mesh]) AND (“Psychotherapy”[Mesh] OR “Complementary 
Therapies”[Mesh] OR “Physical Therapy Modalities”[Mesh])) AND ((Clinical Trial[ptyp] OR Randomized Controlled Trial[ptyp] 
OR Clinical Study[ptyp]) AND Humans[Mesh])) Filters:  Clinical Trial; Humans

(continue...)
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Database Search strategy

LILACS

Pós-Operatóri$ AND Sono AND (cardiac$ or coracao or heart)

(ti:(sono$)) AND (tw:(cardiac$ or coracao or heart)) AND (tw:(surger$ or cirurgia)) AND NOT (tw:(apnea or apneia or 
transplant$))

Embase

‘sleep’/exp OR ‘sleep’ OR ‘sleep disorder’/exp OR ‘sleep disorder’ AND (‘heart surgery’/exp OR ‘heart surgery’) AND 
(‘randomized controlled trial’/exp OR ‘randomized controlled trial’) NOT (‘apnea’/exp OR ‘apnea’) NOT (‘sleep apnea’/exp 
OR ‘sleep apnea’) NOT (‘drug therapy’/exp OR ‘drug therapy’)

(‘heart surgery’/exp AND (‘sleep disorder’/exp OR ‘sleep disturbances’ OR insomnia OR ‘sleep quality’)) AND ((((‘music 
therapy’/exp OR ‘relaxation training’/exp OR ‘positioning patient’) OR ‘psychotherapy’/exp) OR ‘massage’))

Scopus

( ( TITLE-ABS-KEY ( cardiac surgery ) AND TITLE-ABS-KEY ( sleep disorders ) AND TITLE-ABS-KEY ( clinical trial* ) AND 
TITLE-ABS-KEY ( intervention* ) AND NOT TITLE-ABS-KEY ( transplant* OR pharmacolog* OR drugs OR sedation OR 
apnea ) ) ) OR ( ( KEY ( sleep disorders ) AND KEY ( ( cardiac OR heart ) AND ( surgical OR surgery ) ) AND TITLE-ABS-
KEY ( intervention* ) AND TITLE-ABS-KEY ( clinical trial* ) AND TITLE-ABS-KEY ( non-pharmacolo* ) ) ) OR ( ( KEY ( sleep 
disorders ) AND KEY ( ( cardiac OR heart ) AND ( surgical OR surgery ) ) AND TITLE-ABS-KEY ( intervention* ) AND TITLE-
ABS-KEY ( clinical trial* ) AND NOT TITLE-ABS-KEY ( “drug therapy” OR pharmacol* OR apnea OR transplant* OR sedation ) ) 
) OR ( ( KEY ( cardiac surgery ) AND TITLE-ABS-KEY ( sleep disorders ) AND TITLE-ABS-KEY ( clinical trial* ) AND TITLE-
ABS-KEY ( intervention* ) AND NOT TITLE-ABS-KEY ( transplant* OR pharmacolog* OR drugs OR sedation OR apnea ) ) )

CINAHL (cardiac surgery OR heart surgery) and sleep disorders not (transplantation or transplant or drug therapy or sedation or 
apnea)

Cochrane Central ((“sleep disorders” OR “sleep disturbances” OR “sleep quality”) AND (“massage” OR “relaxation training” OR “patient 
position”) AND (“cardiac surgery” OR “heart surgery”)) in Title, Abstract, Keywords in Trials’

PsycInfo {Heart Surgery} AND {Intervention} AND {Massage} AND {Music Therapy} AND {Psychotherapy} AND {Relaxation} AND 
{Relaxation Therapy} AND {Sleep} AND {Sleep Disorders}

Figure 1 – Search strategy used in the databases

Figure 1 - (continuation)

Primary studies with designs characterized by 

strong evidence were included, i.e., randomized 

controlled clinical trials classified as providing evidence 

of level 2, according to Melnyk and Fineout-Overholt(14). 

The studies included addressed individuals aged 

18 years old or older, regardless of sex, ethnicity, or 

comorbidities, presenting an altered sleep pattern after 

having undergone myocardial revascularization surgery, 

or corrective surgery for valve repair or congenital 

heart disease, and/or aortic surgery. Studies that 

measure sleep patterns regardless of postsurgical phase 

(conducted in the intensive care unit, infirmary, or at 

home), written in English, Portuguese or Spanish, were 

also considered. No time limits were established in 

regard to date of publication. Studies addressing patients 

undergoing clinical treatment and/or percutaneous 

treatment of heart diseases were excluded. Ultimately, 

231 studies were identified using this search strategy.

A search was also conducted in the following databases: 

ProQuest Dissertations and Theses, Digital Library of Theses 

Dissertations of the University of São Paulo, Evidence-

Informed Policy Network (EVIPNet), Observatory of 

Intellectual Production of Medical School at the University 

of São Paulo, Brazilian Registry of Clinical Trials and 

ClinicalTrials.gov. This strategy resulted in 49 studies.

Hence, a total of 280 primary studies were initially 

found, while those that appeared more than once were 

identified to establish a final selection of papers.

In order to ensure the quality of this stage and 

avoid selection bias, at least two independent reviewers 

checked all the studies. The decision whether studies 

should be included in the review or not was based on 

the papers’ titles and abstracts. Disagreement between 

the two reviewers was resolved with the participation 

of a third reviewer.  The full texts of the selected 

papers were assessed to ensure inclusion criteria 

were met. Among the reasons primary studies were 

excluded were: the method did not include randomized 

clinical trials; did not measure quality of sleep; lack 

of non-pharmacological intervention to promote sleep, 

or patients other than those in the postoperative of 

cardiac surgery were addressed. 

Two independent reviewers read the titles and 

abstracts of 25 studies, from which the full papers of 

13 were selected. Disagreements between the reviewers 

were discussed and a third reviewer was consulted 

until consensus was reached. The final sample was 

composed of ten studies addressing the efficacy of 

non-pharmacological interventions among patients 

presenting an altered sleep pattern after cardiac surgery. 

Data were extracted from the ten primary papers 

using an instrument developed by Ursi (2005)(15). The 

scoring parameters established by Jadad et al.(1996)(16) 

was used to assess the methodological quality of the 

randomized clinical trials.
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Figure 2 – Flowchart used in the studies selection

Full texts of 13 papers assessed for eligibility

10 studies were included in the qualitative synthesis

3 papers with full texts excluded 
for not meeting criteria

12 excluded papers25 screened papers

262 studies identified after discarding duplicate papers

49 studies identified in other sources231 studies identified in the databases search

Results

Most studies (80%) tested interventions that 

promote relaxation, and, consequently, improve 

quality of sleep. Different methods, however, were 

used to achieve this objective. Figure 2 describes 

the non-pharmacological interventions assessed 

in the primary studies and their respective results 

concerning quality of sleep and methodology quality 

classification.

In regard to year of publication, the studies are 

distributed between 1992 and 2016, though most 

(six) of the papers were published in the last five 

years. These data reveal that altered sleep pattern is a 

more recent topic of interest. Among the countries of 

origin, the United States stands out with four studies. 

Brazilian researchers seldom research the topic, as 

only one paper was authored by Brazilian authors, 

revealing a gap of studies in the Brazilian context.

Category Authors Intervention 
group (IG)

Control Group 
(CG) Sample (n) Results Statistical 

analysis Jadad 

Relaxing 
techniques

Nerbass FB 
et al./2010(17) Massage

Regular care: 
sit patients on 

a armchair
40

The IG 
presented 

greater sleep 
efficiency in 
comparison 
to the CG, 

however, with 
no significant 
differences

IG*>CG 2

Akinci B 
et al./2016(18)

Training program 
addressing posture 

and relaxation

Regular care: 
respiratory 

physical therapy 
and early 

ambulation.

24

Significant 
improvement 
of total score 
concerning 

sleep, perception 
of sleep quality, 
and the use of 
sleeping pills 
among the GI 
participants in 
comparison to 

the CG

IG†>CG 3

Ranjbaran S 
et al./2015(19)

Progressive muscle 
relaxation therapy

Regular care: 
physical 

exercises and 
educational 

sessions 

100

Sleep quality 
was significantly 
better in the IG 

in comparison to 
the CG

IG†>CG 1

(continue...)
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Category Authors Intervention 
group (IG)

Control Group 
(CG) Sample (n) Results Statistical 

analysis Jadad 

Equipment of 
devices

Casida JM 
et al./2013(20)

Guided imaging 
program using a 
MP3 player and 

headphones 

Regular care 40

The IG 
presented 

higher scores 
concerning sleep 
quality and lower  

sleep latency 
in comparison 

to the CG, 
though with no 
significance.

IG*>CG 3

Zimmerman L 
et al./1996(21)

Music and video 
with music

Resting schedule 
for 30 minutes 96

The participants 
in the group 
that included 

video with music 
presented 

improve sleep 
quality in 

comparison 
to the resting 

group.  

IG†>CG 1

Williamson 
JW/1992(22) Sounds from nature Regular care: 60

Compared to 
the CG, the 

IG presented 
significant 

improvement in 
the variables: 
depth, quality, 

total score, 
number of 

awakenings 
and returning to 

sleep.

IG†>CG 3

Hu RF 
et al./2015(23)

Sleeping mask, 
earplug, and music Regular care 45

The IG 
presented 
significant 
improved 

sleep quality in 
comparison to 

the CG.

IG†>CG 3

Educational 
strategies

Zimmerman L 
et al./2007(24)

Management of 
symptoms in the 

postoperative 
Regular care 40

The IG 
presented 

significantly 
lower fatigue 

scores six weeks 
after surgery.
No significant 
difference was 
found between 

groups in regard 
to sleep quality.

IG*>CG 2

Guo, East e 
Arthur/2012(25)

Preoperative 
educational 
intervention: 

verbal orientation, 
informational 

leaflet, and visits of 
a specialized nurse

Regular 
orientation and 
visits from the 
surgeon and 

anesthesiologist

135

The IG 
presented 

significantly 
lower scores 
concerning 
depression, 
anxiety, and 

pain in terms of 
interfering in their 
capacity to sleep 
in comparison to 

the CG.

IG†>CG 3

Johansson A 
et al./2014(26)

Individualized 
educational 
program to 

promote self-care 
concerning sleep 

activities

Regular care and 
informational 

leaflet 
addressing sleep 

and stress

47

Significant 
improvement 
was found in 

regard to sleep 
quality and 

efficiency in the 
IG in comparison 

to the CG.

IG†>CG 2

*No statistically significant differences; †Statistically significant differences.

Figure 3 - List of the selected papers, syntheses of clinical trials and their respective Jadad scores
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The studies were assigned to three general 

categories according to the type of intervention, namely: 

relaxation techniques, devices or equipment to minimize 

sleep disruption and/or induce sleep, and educational 

strategies. Even though the division between categories 

is clear, each study fits more than one category, hence, 

the most marked characteristic of each study was chosen 

to categorize them (Figure 2).

Four(20,22-23) of the ten primary studies included 

in this review tested devices that minimize sleep 

disruptions and/or induce sleep. The authors of three 

clinical trials(17-19) investigated the efficacy of relaxation 

techniques and three studies(24-26) assessed the 

effectiveness of educational strategies (Figure 2).

Three(20,22-23) of the studies categorized as 

concerning devices presented moderate methodological 

quality according to Jadad scoring. The devices used to 

promote sleep in these studies included: sleeping masks, 

earplugs, guided imagery program, and headphones.

In this review, relaxation techniques include 

massage, progressive muscle relaxation, and posture 

and relaxation training. The studies(18-19) report 

significant improvement of sleep quality among those 

who received the different interventions. Nonetheless, 

even though significant improvement was reported, a 

need for greater methodological rigor in the studies’ 

development was verified. When assessing the studies 

using Jadad scoring, we verified that the authors of one 

study(19) do not report why participants withdrew or were 

removed from the study; neither did they use double-

blind procedures (between examiners and examinees). 

The need for further studies using correct and robust 

designs is clear, greater reliability of analyses is to 

be ensured.

Discussion

Different studies show the impact of sleep 

deprivation in the physiological sphere and behavior 

of individuals, as well as its relationship with the 

physical and emotional recovery of patients in critical 

conditions(8). Patients fatigued due to sleep deprivation 

after cardiac surgery present significant worsening of 

scores concerning mood, emotional well-being and social 

function in comparison to non-fatigued patients. The 

conclusion the author reached is that, in order to promote 

the recovery of patients after a cardiac surgery, actions 

that can limit fatigue through appropriate interventions 

are necessary to promote quality nighttime sleep(27).

Nurses should value sleep as an integral part of their 

practice to ensure the recovery of patients, decreasing 

complications, costs and the length of hospitalizations. 

It became apparent that nurses with greater knowledge 

of the topic and sleep hygiene practices influence the 

quality of sleep as perceived by patients, which can 

decrease the consequences of poor sleep(28).

All the studies included in this review(17-26) reveal 

that non-pharmacological interventions benefit patients’ 

sleep. Some interventions promoted decreased sleep 

latency and/or disruptions, while others improved the 

patients’ perceptions regarding quality of sleep. Another 

aspect worth noting refers to studies that included 

different interventions. These studies presented 

statistically significant differences, however, lacked 

appropriate methodological rigor(19,21), affecting the 

strength of evidence found.

Additionally, according to Jadad’s methodological 

classification, the design of 50% of the studies(18,20,22-23,25) 

presented moderate quality, showing there is a need for 

further research with greater methodological rigor to 

improve the reliability of results. These studies include 

those classified in the equipment category(20,22-23), i.e., 

concerning the of use devices to promote sleep, such 

as sleeping masks, earplugs, headphones, and guided 

imagery programs.

Methodologically well-designed studies contribute 

to improved clinical practice, improve the adherence 

of professionals to care protocols, decrease the 

incidence of errors, and facilitate the implementation 

of preventive measures. Despite existing guidelines 

aiding the development of clinical studies, there is still a 

considerable number of flawed studies(29).

This aspect was also highlighted in systematic 

reviews(30-31) addressing sleep-promoting non-

pharmacological interventions conducted in other 

populations. The conclusions of the authors who 

conducted such reviews were that further studies are 

needed to ensure the best intervention to improve sleep 

among hospitalized patients. Additionally, they highlight 

that heterogeneity is found regarding the populations, 

types of intervention, methods through which sleep 

patterns are measured, and duration of follow-up 

periods, in addition to the fact there are few randomized 

clinical trials(30). Such factors hinder the creation of care 

protocols intended to improve quality of sleep from 

being implemented in clinical practice.

Three main categories were listed based on the 

results presented here, namely: studies using devices or 

equipment to minimize sleep disruptions and/or induce 

sleep, which totaled the largest number of studies(20-23), 

followed by relaxation techniques(17-19) and investigations 

addressing educational strategies(24-26). Both categories 

presented the same amount of studies.

The category concerning devices or equipment to 

minimize sleep disruptions and/or induce sleep, earplugs 

and sleeping masks(23) were efficient both in reducing 
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environmental stimuli and in reducing interference in 

sleep patterns.

Studies addressing different populations(32-34) report 

similar and statistically satisfactory results in regard to 

preventing a decrease in the baseline score concerning 

sleep quality, reducing the need for napping during the 

day, improving one’s perception of sleep quality, and 

requiring less time to fall asleep. Another study revealed 

that the use of earplugs alone is sufficient to improve 

the quality of sleep among cardiac patients, highlighting 

a method that is quite simple and inexpensive(35).

The use of sound devices was tested in a paper 

included in this review(22). Patients undergoing cardiac 

surgery listened to white noise (soothing nature 

sounds such as rain, waves or waterfalls) that isolated 

environmental stimuli and led to relaxation, contributing 

to falling asleep faster and maintaining sleep(22). In this 

sense, there is evidence that sound interventions benefit 

the quality of sleep in different populations. White noise 

decreased the number of awakenings among healthy 

individuals exposed to an environment that simulated 

the noisy environment of an Intensive Care Unit 

(ICU)(36). It is believed that white noise decreases the 

difference between baseline noise and peaks of noise, 

decreasing the reflex response of individuals in the face 

of intense stimuli, promoting a sound propagation effect 

in its transmission to the centers of central excitation, 

masking environmental noise and limiting one’s ability 

to discriminate easily detectable sounds(36). Music 

reduces or controls stress and promotes comfort by 

attenuating neuroendocrine response with a consequent 

decrease in heart rate, blood pressure, respiratory rate, 

and improved sleep pattern(37-38).

In the relaxation techniques category(17-19), 

interventions such as massage, progressive muscle 

relaxation, and posture and relaxation training stood 

out.

Progressive muscle relaxation was beneficial in 

alleviating anxiety and pain, which influence sleep quality 

and, therefore, can also be included in care practice(39). 

A Brazilian study included in the review, however, 

which investigated massage among patients in the 

postoperative phase of cardiac surgery, does not report 

significant improvement in sleep quality(17), though 

another study addressing this same intervention among 

elderly women with heart diseases hospitalized in an 

ICU reports positive effects on sleep efficiency(39).

The studies categorized as educational strategies 

describe educational interventions addressing general 

care in cardiac surgery and sleep hygiene(24-26), reporting 

significant improvement in scores concerning anxiety, 

depression and lower interference of pain in one’s ability 

to sleep in comparison to those who did not receive 

the  educational intervention(25). In regard to sleep 

hygiene(26), the intervention group reported improved 

sleep quality.

Patient education, an easily accessible tool of low 

cost and implemented by a multidisciplinary team, 

should be extensively encouraged in clinical practice, 

which also corroborates the importance of patient and 

family-centered individualized care, resulting in greater 

involvement and satisfaction. Education provided to the 

patient/family is currently a relevant issue, such that 

schools preparing health workers should include in 

their curricula training to qualify these professionals to 

educate patients(40). 

Therefore, it is essential that nurses acquire 

knowledge concerning care that promotes sleep in order 

to actively decrease the factors that worsen patients’ 

quality of sleep and therefore, impact patients’ recovery, 

especially in regard to educational content(41). Care that 

enables the implementation of various low or no cost 

strategies that can be implemented to achieve this 

objective should also be promoted.

Conclusion

The results of this review encourage reflection on 

the need to produce scientific knowledge with greater 

methodological rigor in the field of sleep promotion 

during the hospitalization of surgical patients.

This review’s results indicate that studies assessing 

interventions, such as earplugs, sleeping masks, muscle 

relaxation, posture and relaxation training, white 

noise and educational strategies, report significant 

improvement in the scores assessing sleep.

These studies suggest that the non-pharmacological 

interventions contained in the selected studies to 

promote better sleep can be planned, implemented 

and assessed by nurses. Despite these findings, gaps 

in knowledge were identified so that future studies 

focusing on the use of non-pharmacological measures 

to promote sleep among patients who have undergone 

cardiac surgery are encouraged.

References 

1. Bourne RS, Minelli C, Mills GH, Kandler R. Clinical 

review: Sleep measurement in critical care patients: 

research and clinical implications. Crit Care. [Internet]. 

2007 Aug 22[cited Feb 10, 2017];11(4):1-17. Available 

from: https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC2206505/pdf/cc5966.pdf 

2. Redeker NS, Hedges C. Sleep during hospitalization 

and recovery after cardiac surgery. J Cardiovasc 

Nurs. [Internet]. 2002[cited Feb 10, 2017];17(1):56-



www.eerp.usp.br/rlae

8 Rev. Latino-Am. Enfermagem 2017;25:e2926.

68. Available from: https://www.ncbi.nlm.nih.gov/

pubmed/12358093 

3. Zimmerman L, Barnason S, Young L, Tu C, Schulz P, 

Abbott AA. Symptom profiles of coronary artery bypass 

surgery patients at risk for poor functioning outcomes. 

J Cardiovasc Nurs. [Internet]. 2010[cited Feb 10, 

2017];25(4):292-300. Available from: https://www.

ncbi.nlm.nih.gov/pubmed/20498614 

4. Liao WC, Huang CY, Huang TY, Hwang SL. A systematic 

review of sleep patterns and factors that disturb sleep 

after heart surgery. J Nurs Res. [Internet]. 2011[cited 

Feb 10, 2017];19(4):275-88. Available from: https://

www.ncbi.nlm.nih.gov/pubmed/22089653 

5. Casida JM, Nowak L. Integrative therapies to promote 

sleep in the intensive care unit. In: Chlan L, Hertz M. 

Integrated therapies in lung health & sleep. New York: 

Springer; 2011. p. 177-87. 

6. Redeker NS, Ruggiero J, Hedges C. Patterns and 

predictors of sleep pattern disturbance after cardiac 

surgery. Res Nurs Health. [Internet]. 2004 [cited Feb 

10, 2017];27(4):217-24. Available from: https://www.

ncbi.nlm.nih.gov/pubmed/15264261 

7. Hoey LM, Fulbrook P, Douglas JA. Sleep assessment 

of hospitalised patients: a literature review. Int J Nurs 

Stud. [Internet]. 2014 [cited Feb 10, 2017];51(9):1281-

8. Available from: https://www.ncbi.nlm.nih.gov/

pubmed/24636444 

8. Kamdar BB, Needham DM, Collop NA. Sleep deprivation 

in critical illness: its role in physical and psychological 

recovery. J Intensive Care Med. [Internet]. 2012[cited 

Feb 10, 2017];27(2):97-111. Available from: https://

www.ncbi.nlm.nih.gov/pmc/articles/PMC3299928/ 

9. Redeker NS. Sleep in acute care settings: an integrative 

review. J Nurs Scholarsh. [Internet]. 2000[cited Feb 10, 

2017];32(1):31-8. Available from: https://www.ncbi.

nlm.nih.gov/pubmed/10819736 

10. Bourne RS, Mills GH. Sleep disruption in critically ill 

patients: pharmacological considerations. Anaesthesia. 

[Internet]. 2004[cited Feb 10, 2017];59(4):374-

84. Available from: https://www.ncbi.nlm.nih.gov/

pubmed/15023109 

11. Sackett DL, Straus SE, Richardson WS, Rosenberg 

W, Haynes RB. Medicina baseada em evidências. Porto 

Alegre: Artmed; 2003.

12. The Cochrane Collaboration. Glossary of terms in 

The Cochrane Collaboration[Internet]. Version 4.2.5. 

London: 2005 [cited Aug 30, 2016]. Available from: 

http://community.cochrane.org/sites/default/files/

uploads/glossary.pdf 

13. Bernardo WM, Nobre MRC, Biscegli FJ. A prática clínica 

baseada em evidências. Parte II. Buscando as evidências 

em fontes de informação. Rev Bras Reumatol. [Internet]. 

2004[Acesso 10 fev 2017]; 44(6):403-9. Disponível 

em: http://www.scielo.br/scielo.php?script=sci_

arttext&pid=S0104-42302004000100045 

14. Melnyk BM, Fineout-Overholt H. Evidence-based 

practice in nursing and healthcare: a guide to best 

practice. Philadelphia: Lippincott Williams & Wilkins; 

2011.

15. Ursi ES. Prevenção de lesões de pele no 

perioperatório: revisão integrativa da literatura 

[dissertação de mestrado] [Internet]. [Ribeirão 

Preto(SP)]: Escola de Enfermagem de Ribeirão Preto 

DA Universidade de São Paulo; 2005. [Acesso 20 maio 

2016]. 130 p. Disponível em: http://www.teses.usp.br/

teses/disponiveis/22/22132/tde-18072005-095456/pt-

br.php 

16. Jadad AR, Moore RA, Carroll D, Jenkinson C, Reynolds 

DJ, Gavaghan DJ, et al. Assessing the quality of reports 

of randomized clinical trials: is blinding necessary? 

Control Clin Trials. [Internet]. 1996[cited Feb 10, 

2017];17(1):1-12. Available from: https://www.ncbi.

nlm.nih.gov/pubmed/8721797 

17. Nerbass FB, Feltrim MI, Souza SA, Ykeda DS, 

Lorenzi-Filho G. Effects of massage therapy on sleep 

quality after coronary artery bypass graft surgery. 

Clinics. (São Paulo). [Internet]. 2010 [cited Feb 10, 

2017];65(11):1105-10. Available from: https://www.

ncbi.nlm.nih.gov/pubmed/21243280 

18. Akinci B, Yeldan I, Bayramoğlu Z, Akpınar TB. The 

effects of posture and relaxation training on sleep, 

dyspnea, pain and, quality of life in the short-term after 

cardiac surgery: a pilot study. Turk Gogus Kalp Dama. 

[Internet]. 2016 [cited Feb 10, 2017];24(2):258-65. 

Available from: http://tgkdc.dergisi.org/summary_

en.php3?id=2365 

19. Ranjbaran S, Dehdari T, Sadeghniiat-Haghighi 

K, Majdabadi MM. Poor sleep quality in patients after 

coronary artery bypass graft surgery: an intervention 

study using the PRECEDE-PROCEED Model. J Teh Univ 

Heart Ctr. [Internet]. 2015[cited Feb 10, 2017];10(1):1-

8. Available from: https://www.ncbi.nlm.nih.gov/

pubmed/26157457 

20. Casida JM, Yaremchuk KL, Shpakoff L, Marrocco A, 

Babicz G, Yarandi H. The effects of guided imagery on 

sleep and inflammatory response in cardiac surgery: 

a pilot randomized controlled trial. J Cardiovasc 

Surg. (Torino). [Internet]. 2013[cited Feb 10, 

2017];54(2):269-79. Available from: https://www.ncbi.

nlm.nih.gov/pubmed/23138645 

21. Zimmerman L, Nieveen J, Barnason S, Schmaderer 

M. The effects of music interventions on postoperative 

pain and sleep in coronary artery bypass graft (CABG) 

patients. Sch Inq Nurs Pract. [Internet]. 1996[cited Feb 

10, 2017];10(2):153-74. Available from: https://www.

ncbi.nlm.nih.gov/pubmed/8826769 



www.eerp.usp.br/rlae

9Machado FS, Souza RCS, Poveda VB, Costa ALS. 

22. Williamson JW. The effects of ocean sounds on 

sleep after coronary artery bypass graft surgery. Am J 

Crit Care. [Internet]. 1992;1(1):91-7. Available from: 

https://www.ncbi.nlm.nih.gov/pubmed/1307884 

23. Hu RF, Jiang XY, Hegadoren KM, Zhang YH. Effects 

of earplugs and eye masks combined with relaxing 

music on sleep, melatonin and cortisol levels in ICU 

patients: a randomized controlled trial. Crit Care. 

[Internet]. 2015[cited Feb 10, 2017];19:1-9. Available 

from: https://www.ncbi.nlm.nih.gov/pmc/articles/

PMC4391192/pdf/13054_2015_Article_855.pdf 

24. Zimmerman L, Barnason S, Schulz P, Nieveen J, 

Miller C, Hertzog M, et al. The effects of a symptom 

management intervention on symptom evaluation, 

physical functioning, and physical activity for women 

after coronary artery bypass surgery. J Cardiovasc 

Nurs. [Internet]. 2007[cited Feb 10, 2017];22(6):493-

500. Available from: https://www.ncbi.nlm.nih.gov/

pubmed/18090191 

25. Guo P, East L, Arthur A. A preoperative education 

intervention to reduce anxiety and improve recovery 

among Chinese cardiac patients: a randomized 

controlled trial. Int J Nurs Stud. [Internet]. 2012[cited 

Feb 10, 2017];49(2):129-37. Available from: https://

www.ncbi.nlm.nih.gov/pubmed/21943828 

26. Johansson A, Adamson A, Ejdebäck J, Edéll-

Gustafsson U. Evaluation of an individualised programme 

to promote self-care in sleep-activity in patients with 

coronary artery disease: a randomised intervention 

study. J Clin Nurs. [Internet]. 2014[cited Feb 10, 

2017];23(19-20):2822-34. Available from: https://

www.ncbi.nlm.nih.gov/pubmed/24479893 

27. Conway A, Nebauer M, Schulz P. Improving sleep 

quality for patients after cardiac surgery. Br J Card 

Nurs. [Internet]. 2010[cited Feb 10, 2017]; 5(3):142-

7. Available from: http://www.magonlinelibrary.com/

doi/10.12968/bjca.2010.5.3.46833 

28. Greve H, Pedersen PU. Improving sleep after open 

heart surgery: effectiveness of nursing interventions. J 

Nurs Educ Pract. [Internet]. 2016[cited Feb 10, 2017]; 

6(3):15-25. Available from: http://www.sciedu.ca/

journal/index.php/jnep/article/view/7706/4989 

29. Augestad KM,  Berntsen G, Lassen K, Bellika 

JG, Wootton R, Lindsetmo RO. Standards for reporting 

randomized controlled trials in medical informatics: 

a systematic review of CONSORT adherence in RCTs 

on clinical decision support. J Am Med Inform Assoc. 

[Internet]. 2012[cited Feb 10, 2017];19:13-21. 

Available from: https://www.ncbi.nlm.nih.gov/pmc/

articles/PMC3240766/ 

30. Tamrat R, Huynh-Le MP, Goyal M. Non-

pharmacologic interventions to improve the sleep of 

hospitalized patients: a systematic review. J Gen Intern 

Med. [Internet]. 2014[cited Feb 10, 2017];29(5):788-

95. Available from: https://www.ncbi.nlm.nih.gov/

pubmed/24113807 

31. Hellström A, Fagerström C, Willman A. Promoting 

sleep by nursing interventions in health care settings: 

a systematic review. Worldviews Evid Based Nurs. 

[Internet]. 2011[cited Feb 10, 2017];8(3):128-

42. Available from: https://www.ncbi.nlm.nih.gov/

pubmed/21040451 

32. Le Guen M, Nicolas-Robin A, Lebard C, Arnulf I, 

Langeron O. Earplugs and eye masks vs routine care 

prevent sleep impairment in post-anaesthesia care unit: 

a randomized study. Br J Anaesth. [Internet]. 2014[cited 

Feb 10, 2017];112(1):89-95. Available from: https://

www.ncbi.nlm.nih.gov/pubmed/24172057 

33. Richardson A, Allsop M, Coghill E, Turnock C. 

Earplugs and eye masks: do they improve critical care 

patients’ sleep? Nurs Crit Care. [Internet]. 2007[cited 

Feb 10, 2017];12(6):278-86. Available from: https://

www.ncbi.nlm.nih.gov/pubmed/17983362 

34. Rong-fang Hu, Xiao-ying Jiang,Yi-ming Zeng, Xiao-

yang Chen, You-hua Zhang. Effects of earplugs and 

eye masks on nocturnal sleep, melatonin and cortisol 

in a simulated intensive care unit environment. Crit 

Care. [Internet]. 2010[cited Feb 10, 2017];14(2):1-

9. Available from: https://www.ncbi.nlm.nih.gov/pmc/

articles/PMC2887188/pdf/cc8965.pdf 

35. Neyse F, Daneshmandi M, Sharme MS, Ebadi A. The 

effect of earplugs on sleep quality in patients with acute 

coronary syndrome. Iran J Crit Care Nurs. [Internet]. 

2011[cited Feb 10, 2017];4(3):127-34. Available from: 

http://inhc.ir/browse.php

36. Stanchina ML, Abu-Hijleh M, Chaudhry BK, Carlisle 

CC, Millman RP. The influence of white noise on sleep in 

subjects exposed to ICU noise. Sleep Med. [Internet]. 

2005[cited Feb 10, 2017];6(5):423-8. Available from: 

https://www.ncbi.nlm.nih.gov/pubmed/16139772 

37. Lai HL, Good M. Music improves sleep quality in 

older adults. J Adv Nurs. [Internet]. 2005[cited Feb 10, 

2017];49(3):234-44. Available from: https://www.ncbi.

nlm.nih.gov/pubmed/15660547 

38. Zatorre R, McGill J. Music, the food of 

neuroscience? Nature. [Internet]. 2005[cited Feb 10, 

2017];434(7031):312-5. Available from: http://www.

nature.com/nature/journal/v434/n7031/full/434312a.

html 

39. Richards KC. Effect of a back massage and relaxation 

intervention on sleep in critically ill patients. Am J Crit 

Care. [Internet]. 1998[cited Feb 10, 2017];7(4):288-

99. Available from: https://www.ncbi.nlm.nih.gov/

pubmed/9656043 

40. Parent K, Jones K, Phillips L, Stojan JN, House JB. 

Teaching Patient- and Family-Centered Care: Integrating 



www.eerp.usp.br/rlae

10 Rev. Latino-Am. Enfermagem 2017;25:e2926.

Received: Dec. 9th 2016 

Accepted: May 27th 2017

Copyright © 2017 Revista Latino-Americana de Enfermagem
This is an Open Access article distributed under the terms of the 
Creative Commons (CC BY).
This license lets others distribute, remix, tweak, and build upon 
your work, even commercially, as long as they credit you for the 
original creation. This is the most accommodating of licenses 
offered. Recommended for maximum dissemination and use of 
licensed materials.

Corresponding Author:
Ana Lucia Siqueira Costa 
Universidade de São Paulo. Escola de Enfermagem
Av. Dr. Éneas de Carvalho Aguiar, 419
Bairro: Cerqueira César
CEP: 05403-000, São Paulo, SP, Brasi
E-mail: anascosta@usp.br

Shared Humanity into Medical Education Curricula. AMA 

J Ethics. [Internet]. 2016[cited Feb 10, 2017];18(1):24-

32. Available from: https://www.ncbi.nlm.nih.gov/

pubmed/26854633 

41. Zhang CY, Jiang Y, Yin QY, Chen FJ, Ma LL, Wang 

LX. Impact of nurse-initiated preoperative education 

on postoperative anxiety symptoms and complications 

after coronary artery bypass grafting. J Cardiovasc 

Nurs. [Internet]. 2012[cited Feb 10, 2017];27(1):84-

8. Available from: https://www.ncbi.nlm.nih.gov/

pubmed/21743344

Erratum

Regarding the article “Non-pharmacological 

interventions to promote the sleep of patients after 

cardiac surgery: a systematic review”, with DOI number: 

10.1590/1518-8345.1917.2926, published in the Rev. 

Latino-Am. Enfermagem, 2017;25:e2926, page 1:

Where was written:

“1 Paper extracted from Master’s Thesis “Evidence 

of non-pharmacological interventions for the treatment 

of sleep pattern changes in patients undergoing cardiac 

surgery: a systematic review”, presented to Escola de 

Enfermagem, Universidade de São Paulo, São Paulo, SP, 

Brazil.”

Now read:

“1 Paper extracted from Master’s Thesis “Evidence 

of non-pharmacological interventions for the treatment 

of sleep pattern changes in patients undergoing cardiac 

surgery: a systematic review”, presented to Escola de 

Enfermagem, Universidade de São Paulo, São Paulo, 

SP, Brazil. This study was financed in part by the 

Coordenação de Aperfeiçoamento de Pessoal de Nível 

Superior (CAPES) - Finance Code 001, Brazil.”
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