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Abstract 

Background: Sleep deprivation is a major concern among intensive care unit patients, with more 
than 60% recounting poor sleep, often lasting six to twelve months after discharge. 
Consequences of poor sleep include disruptions in immunity and endocrine function, impaired 
cognitive function, and increased length of stay and mortality. Excess noise and light frequently 
contribute to sleep and circadian disturbances in the intensive care unit. The use of nocturnal 
earplugs and eye masks is suggested to increase sleep quality among patients in the intensive 
care setting.   
 
Local Problem: Sleep disturbance was identified as a problem in the Cardiac Surgery Intensive 
Care Unit at a large, academic hospital in Maryland. The purpose of this project was to 
implement and evaluate the usability and feasibility of nocturnal earplugs and eye masks in the 
Cardiac Surgery Intensive Care Unit at this institution. 
 
Interventions: The Plan-Do-Study-Act Cycle was used to provide an organizing structure for 
the implementation of this 11-week, quality improvement project. Extubated, oriented, non-
sedated Cardiac Surgery Intensive Care Unit patients were asked to wear earplugs and eye masks 
from 2200 to 0400.  At 0600, patients completed a Patient Usability Survey evaluating the 
amount and quality of sleep, and the comfort of the earplugs and eye masks.  The bedside nurse 
simultaneously completed a Nursing Questionnaire evaluating which intervention(s) was worn 
and duration of wear, if they believed the sleep aids helped their patient sleep through nursing 
interventions, and if they would recommend earplugs and eye masks to a future patient.  Surveys 
were completed the first night after earplug and eye masks use. 
 
Results: 63 surveys were completed and returned, of which 51% (32 patients) refused to use the 
earplugs and eye masks.  Of the 31 patients who participated, 68% (n=21) reported at least four 
hours of sleep, and 42% (n=13) rated their sleep quality as “More than average/normal” or 
“Much more than average/normal.”  45% (n=14) of patients rated the earplugs as “Comfortable” 
or “Very comfortable,” and 61% (n=19) rated the eye mask as “Comfortable” or “Very 
comfortable.”  45% (n=14) of participating patients wore both the earplugs and eye mask for the 
majority of the time between 2200 and 0400, with 68% (n=21) wearing them for at least four 
hours.  81% (n=25) of nurses “Agreed” or “Strongly Agreed” that the sleep aids helped their 
patient sleep through nursing interventions, and 90% (n=28) “Agreed” or “Strongly Agreed” to 
recommend their use to a future Cardiac Surgery Intensive Care Unit patient. 
 
Conclusions: Most patients who accepted the earplugs and eye masks found them comfortable 
and beneficial. Nurses believed they helped patients sleep through interventions and 
recommended their use. Despite positive outcomes in those who participated, a high refusal rate 
suggests the use of earplugs and eye masks may not be well suited for the Cardiac Surgery 
Intensive Care Unit patient population. Sleep aids should continue to be offered due to the 
benefits noted in those who utilized them and be encouraged for use in other units in the hospital 
with a broader inclusion and exclusion criteria. 
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The Implementation of Nocturnal Earplugs and Eye Masks to Improve Sleep in the Cardiac 

Surgery Intensive Care Unit  

Sleep deprivation is a major concern among intensive care unit (ICU) patients, with more 

than 60% of patients surviving an ICU admission recounting poor sleep or sleep deprivation 

(Delaney, Van Haren, & Lopez, 2015; Hardin, 2009; Hu et al., 2015a; Huang et al., 2014; Patel, 

Baldwin, Bunting, & Laha, 2014).  Sleep deprivation is characterized by poor subjective sleep 

quality, a decrease in restorative sleep stages, and loss of circadian rhythms (Huang et al., 2015; 

Kamdar, Needham, & Collop, 2012). This can lead to deleterious consequences including 

decreased removal of neurotoxic waste products, increased inflammatory cytokines, disruptions 

in markers of immunity and endocrine function, delirium, depression, impairment in cognitive 

function, increased ICU length of stay and mortality, and coronary heart disease (Cappuccio, 

Cooper, D'Elia, Strazzullo, & Miller, 2011; Huang et al., 2014; Kamdar et al., 2012; Patel et al., 

2014; Xie et al., 2013).  While ICU patients often experience a normal total sleep time of seven 

to nine hours, this period is not continuous, with an average of 6.2 awakenings per hour (Delaney 

et al., 2015). Interrupted nighttime sleep predisposes patients to daytime somnolence and leads to 

half of their total sleep time occurring during the day (Delaney et al., 2015).  Sleeping both 

during the day and night has negative effects on circadian rhythms, and patients frequently report 

sleep disturbances six to twelve months after being discharged from the ICU (Delaney et al., 

2015; Franck, Tourtier, Libert, Grasser, & Auroy, 2011; Kelly & McKinley, 2010).  Sleep 

disturbance was identified as a problem in the Cardiac Surgery Intensive Care Unit (CSICU) at a 

large, urban, academic hospital in Baltimore, Maryland.  The implementation of nocturnal 

earplugs (EP) and eye masks (EM) was introduced to combat this issue.  
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Sleep and circadian disturbances in the ICU are frequently contributed to environmental 

factors such as noise and light (Delaney et al., 2015; Elliott, McKinley, Cistulli, & Fien, 2013).  

In a landmark guideline by the World Health Organization, Berglund, Lindvall, and Schwela 

(1999) recommended that noise within the hospital be kept less than 30 decibels (dB) in order to 

decrease sleep disturbances.  Despite this, ICUs often report noise levels above 50 dB, with 

alarm sounds exceeding 70 dB; approximately the same level of noise produced by traffic 

(Delaney et al., 2015).   

Light is the primary external cue used to maintain circadian rhythms and melatonin 

secretion, however, many ICU patients do not have rooms with access to natural sunlight (Hu, 

Jiang, Zeng, Chen, & Zhang, 2010; Pisani et al., 2015; Yazdannik, Zareie, Hasanpour, & 

Kashefi, 2014).  Light levels in the ICU often exceed 1000 lux, with nocturnal levels ranging 

from 100 to 500 lux, affecting both melatonin secretion and the circadian pacemaker (Pisani et 

al., 2015).  Further effecting sleep-wake cycles, bright lights are often required at night for 

procedures and assessments in the ICU (Bajwa, Saini, Kaur, Kalra, & Kaur, 2015; Le Guen, 

Nicolas-Robin, Lebard, Arnulf, & Langeron, 2014). 

The use of nocturnal EP and EM is suggested to increase the quality of sleep among 

patients in the ICU setting (Bajwa et al., 2015; Dave et al., 2015; Hu et al., 2015b; Huang et al., 

2015; Le Guen et al., 2014; Locihová et al., 2017; Mashayekhi et al., 2013; Yazdannik et al., 

2014).  This low-cost intervention reduces perceived noise and light levels, reduces the number 

of awakenings, and is a possible alternative to sleep medications (Dave et al., 2015; Demoule et 

al., 2017). 

The purpose of this Doctor of Nursing Practice (DNP) Project was to implement and 

evaluate the usability and feasibility of nocturnal EP and EM on improving sleep in CSICU 
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patients in a large, urban, academic hospital in Baltimore, Maryland.  Short-term goals 

(evaluated at the end of the implementation period) were measured by a Patient Usability Survey 

(PUS) and a Nursing Questionnaire (NQ), and were as follows: 50% of included patients would 

get at least 4 hours of sleep, 50% of included patients would rate the EP and EM as 

“Comfortable” or “Very comfortable,” 50% of included patients would rate their sleep with the 

EP and EM as “More than average/normal” or “Much more than average/normal,” 50% of 

included patients would wear both the EP and EM for the majority of time between 2200-0400, 

50% of included patients would wear the EP and EM for at least four hours, 50% of nurses 

would “Agree” or “Strongly Agree” the EP and EM helped their patient to sleep through nursing 

interventions, and 50% of nurses would “Agree” or “Strongly Agree” to recommend the EP and 

EM to a future CSICU patient. Long-term goals included incorporating documentation of EP and 

EM into the Epic electronic health record six months after project completion, the incorporation 

of EP and EM into the CSICU’s undisturbed sleep protocol within one year of the project 

completion, and expansion of EP and EM to at least one other unit within the hospital within six 

months of the project completion. 

Theoretical Framework 

Using a conceptual framework serves as an outline to guide the assessment, planning, and 

successful implementation of evidence translation (White, 2016).  The Plan-Do-Study-Act 

(PDSA) cycle is a commonly used approach to rapid cycle performance improvement (Terhaar, 

2016).  Developed by Walter Shewart in 1939 and edited to a final version by W. Edwards 

Deming in 1993, PDSA has four concepts (Plan, Do, Study, and Act) that focus on small-scale 

changes with rapid cycles in order to aid in sustainability (Moen, n. d.; Terhaar, 2016).  The 

PDSA cycle helps make changes by testing the change (Plan), carrying out the test (Do), 
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observing, analyzing, and learning from the test (Study), and making modifications for the next 

cycle (Act) (Institute for Healthcare Improvement [IHI], 2017).  

During the Plan stage, a question and hypothesis is formed, a plan for collecting data and 

testing the hypothesis is made, and identification of the data that will be collected is explored 

(IHI, 2017).  In the Do stage, the test is run on a small scale, problems are documented, and 

preliminary data analysis and collection begin (IHI, 2017).  During the Study stage, data is 

analyzed, compared to the hypothesis, and summarized to reflect on learning (IHI, 2017).  In the 

Act stage, modifications are made to the original plan and the test is run again, run on a larger 

scale, or abandoned altogether in order to prepare for the next PDSA cycle (IHI, 2017).  These 

four concepts work together in a cyclical pattern to create and sustain change.  

Application of the Plan-Do-Study-Act Cycle 

The PDSA cycle was used to provide an organizing structure for the implementation of 

this evidence-based DNP project studying the usability and feasibility of nocturnal EP and EM.  

By using the four PDSA concepts, a successful plan was created to implement and sustain the 

intervention. During the Plan stage, a hypothesis was formed about the feasibility of the 

intervention on CSICU patients.  Stakeholders, barriers, and unit champions were identified, and 

staff education took place via staff meetings, emails, and huddles.  EP and EM were obtained 

and stored on the unit, and copies of the PUS and NQ were made.  Details concerning timing of 

the project, inclusion criteria, and data collection were solidified, and a spreadsheet was made to 

aid in data collection. 

 During the Do cycle, the EP and EM intervention was implemented in the CSICU. EP 

and EM were given to patients meeting inclusion criteria (extubated, oriented, not sedated) and 

worn overnight from 2200 to 0400.  Nursing staff was encouraged to educate patients on the 
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project and the potential benefits of using the sleep aids. Staff feedback was used in order to 

adjust the plan.  The patient completed the PUS evaluating the comfort of EP and EM, the 

quality of sleep compared to a normal night’s sleep, and how many hours he/she slept. Nurses 

completed the NQ evaluating if one, both, or neither of the sleep aids were worn and for how 

long, if they thought the aids helped patients sleep through nursing interventions, and if they 

would recommend EP and EM to another CSICU patient in the future. Both the survey and 

questionnaire were completed at 0600 the morning after the first night of EP and EM usage, and 

the data was collected and analyzed. 

 In the Study stage, data analysis from the PUS and NQ was completed, and results 

compared to the hypotheses: EP and EM will be comfortable, increase sleep quality compared to 

a normal night’s sleep, patients will get at least four to six hours of sleep, a majority of patients 

will wear both EP and EM, they will be worn for at least four hours, they will help patients sleep 

through nursing interventions, and nurses would recommend them to future patients.  A 

summary of what was learned helped to make changes for the next PDSA cycle.  

Finally, during the Act stage, changes were made to the project, based on staff feedback 

and data collection, in order to encourage sustainability.  If the project was deemed successful, 

expansion to other units was considered, and EP and EM use would be incorporated into the Epic 

electronic health record and the CSICU’s undisturbed sleep protocol. If unsuccessful, the 

decision to abandon the project would be made.  These decisions led to the next PDSA cycle. In 

this way, the PDSA cycle was employed to aid in evaluating the usability and feasibility of 

nocturnal EP and EM in the CSICU.  

Literature Review 
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The intervention of EP and EM to increase sleep quality among ICU patients is the focus 

of this literature review (Table 1).  The review begins with an analysis of studies that used 

objective sleep tools (polysomnography [PSG] and actigraphy [ACT]) as primary measurements 

to assess sleep quality in ICU patients who wore EP and EM.  This is followed with a discussion 

of studies that employed the use of subjective sleep measurement tools (Richards Campbell 

Sleep Questionnaire [RCSQ], Verran and Snydern-Halpern Sleep Scale [VSH], Pittsburgh Sleep 

Quality Index [PSQI], Medical Outcome Study Sleep [MOSS], and Spiegel Score) to measure 

EP and EM effectiveness. The review will follow with a synthesis of the literature, and conclude 

with an overall recommendation on the use of EP and EM among ICU patients to improve sleep 

quality. See Appendix A for the Rating System for Hierarchy and Quality of Evidence used to 

evaluate the literature. 

Analysis 

Polysomnography and ACT were used in two studies evaluating sleep quality after the 

use of EP and EM in ICU settings. Huang et al. (2015) used PSG to conduct a two-part, 

randomized controlled trial (RCT) studying the effectiveness of melatonin and EP and EM on 40 

healthy participants in a sleep laboratory in China. Participants were exposed to ICU conditions 

alone or in combination with a placebo, EP and EM, or melatonin. In addition to using PSG, the 

authors measured melatonin levels and used a simple visual analogue scale and the Spiegel Score 

to measure subjective sleep quality.  Study results showed decreased awakenings and arousal, 

shorter sleep onset latency, and improved perceived sleep quality and anxiety levels in the EP 

and EM group.  Limitations included using healthy participants in a sleep laboratory, decreasing 

external validity. By using an objective measure of sleep quality (PSG), internal validity and 

reliability were increased. 
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Le Guen et al. (2014) used an RCT to study sleep quality, measured with ACT, after EP 

and EM use in 46 patients in a postanesthesia care unit (PACU) in France.  In addition to ACT, 

the Spiegel Score, the MOSS, and nursing assessments were used to subjectively measure sleep 

quality. The study reported no difference in ACT scores between a control group and an EP and 

EM group, though significant improvements in sleep quality, disturbances, efficiency, and 

adjunctive rest were reported when assessing sleep via subjective measures. Even though ACT is 

an objective measure, it evaluates movement and not electrocoritcal activity directly, limiting 

validity. However, since multiple other subjective tools were utilized, reliability and validity 

were increased.  

The subjective evaluation of sleep can provide a more practical insight into the sleep 

quality of patients, though it may decrease the reliability and validity of findings (Matthews, 

2011). Bajwa et al. (2015) used a parallel group RCT with 100 patients in multiple ICUs in a 

single facility in India to study the efficacy of EP and EM on improving sleep patterns.  

Researchers used a control group and an EP and EM group, administering the VSH to patients 

before and after two nights of either wearing or not wearing the aids.  The study reported positive 

effects in all three subscales of the VSH (sleep disturbance, effectiveness, and supplementation) 

with the use of EP and EM. The study used patients from multiple ICUs, increasing 

generalizability, though the sample size was small and from a single-center.  

 Yazdannik et al. (2014) used a two-group, two-step, crossover design in 50 patients from 

multiple ICUs in a single hospital in Iran to study the effect of EP and EM on sleep quality. 

Group A wore the EP and EM on night one and did not on night two; Group B did the reverse. 

The VSH was evaluated the morning after both nights for comparison between and within 

groups, increasing reliability and validity. The study reported positive effects in all three 
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subscales of the VSH. A major limitation included a short washout time in between the two steps 

of treatment and control, showing carryover effects.  

Mashayekhi et al. (2013) used a single-group crossover RCT design to study the effect of 

EP and EM (separately and together) on sleep quality in 90 patients in a coronary care unit 

(CCU) in Iran.  The study split patients into three groups: EP only, EM only, or EP and EM 

together.  The VSH was administered with and without the interventions. The study reported 

improvement in sleep disturbance and effectiveness with EM only, disturbance with EP and EM, 

and improvement in all three subscales of the VSH with the use of EP only.  The single-unit, 

design and small sample size limited the external validity of the study.  

Dave et al. (2015) used a crossover RCT to study the effect of EP and EM on sleep 

quality among 50 patients in an ICU in India.  Group A wore EP and EM on night one, and 

nothing on night two; Group B did the opposite.  The study reported EP and EM had a highly 

significant effect in improving sleep quality among ICU patients, as measured by the RCSQ.  

The small sample size and single-center design decreased generalizability. 

Two studies evaluated sleep quality using multiple subjective sleep measurement tools.  

Hu et al. (2015b) conducted a prospective, parallel RCT with 50 patients in a CSICU in China to 

study changes in sleep quality, melatonin, and cortisol levels after the use of EP and EM with 

relaxing music.  A control group received routine care, while an experimental group received EP, 

EM, and relaxing music.  The investigators measured the patients’ baseline sleep quality using 

the PSQI prior to cardiac surgery, and the RCSQ during the patients’ CSICU stay 

postoperatively. The authors reported significant differences in sleep depth, time to falling 

asleep, awakenings, falling asleep after being awakened, and overall quality of sleep, as well as a 

decreased perception of noise and light in the intervention group.  However, the use of different 
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sleep quality tools before and after the intervention is a limitation to validity, as well as the small 

sample size and single-unit setting. In addition, the use of music along with the EP and EM is a 

confounding factor, disguising which of the three interventions contributed to the results. 

Locihová et al. (2017) conducted a systematic review to analyze the effect EP and EM 

had on sleep quality.  The review included 19 studies, totaling 1,379 patients.  Studies were 

conducted in simulated ICU conditions or actual ICUs and focused on the use of EP only, EM 

only, EP and EM together, or EP and EM with music.  Three studies used the RCSQ, five used 

the VSH, three used PSQI, and one used the MOSS and the Spiegel Score. Four studies utilized 

PSG or ACT. Overall, the review reported positive effects on sleep quality and the incidence of 

delirium using EP and EM. Strengths included a large, total sample from multiple studies, 

though a meta-analysis was not possible due to the differing sleep quality measurement tools 

used between the studies. 

Synthesis  

Overall, the eight studies concluded EP and EM increased at least some aspect of sleep 

quality, although a major limitation in comparing the literature is the fact that numerous sleep 

assessment tools were used, both objective and subjective.  Though all studies were RCTs, 

increasing validity, they were single-centered (excluding the systematic review) with small 

sample sizes, limiting generalizability. The country of origins differed between studies, including 

China (Hu et al., 2015b; Huang et al., 2015), France (Le Guen et al., 2014), India (Bajwa et al., 

2015; Dave et al., 2015), and Iran (Mashayekhi et al., 2013; Yazdannik et al., 2014). In addition, 

the type of ICU environments varied including general or nonspecified ICUs (Bajwa et al., 2015; 

Dave et al., 2015; Yazdannik et al., 2014), CSICU (Hu et al., 2015b), PACU (Le Guen et al., 
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2014), CCU (Mashayekhi et al., 2013), and a sleep laboratory (Huang et al., 2015). Finally, the 

design of the studies varied from crossovers, to parallel group, to two-part, to unspecified RCTs. 

Quality sleep is an important contributor to healing, as sleep deprivation can cause 

numerous physical and psychological problems (Mashayekhi et al., 2013). Literature shows 

improved sleep quality with the use of EP and EM among ICU patients (Bajwa et al., 2015; Dave 

et al., 2015; Hu et al., 2015b; Huang et al., 2015; Le Guen et al., 2014; Locihová et al., 2017; 

Mashayekhi et al., 2013; Yazdannik et al, 2014).  In combination with reducing light, noise, and 

clustering nursing care, EP and EM are safe, inexpensive interventions that should be employed 

to increase sleep quality among ICU patients.  

Project Implementation Plan 

Description of the Project 

The nocturnal EP and EM DNP project was an evidence-based, quality improvement 

project that was implemented in the Fall of 2018 in a 24-bed CSICU at a large, urban, academic 

hospital in Baltimore, Maryland. The majority of the unit’s population included postoperative 

patients who underwent coronary artery bypass grafting, valve repair/replacements, aortic 

aneurysm repairs, heart and lung transplants, ventricular assist devices, and extracorporeal 

membrane oxygenation. Inclusion criteria for the DNP project consisted of patients who were 

extubated, oriented, not sedated, and verbally agreed to wear EP and EM overnight from 2200 to 

0400.  Patients who were intubated, disoriented, unable to read or write, or declined participation 

were excluded.  It was estimated that approximately one to three patients per night would meet 

these criteria, based on the typical patient acuity of the unit, with an overall estimated sample 

ranging from 50 to 150 patients.  The estimated sample for the NQ mirrored the patient sample 

size, as the PUS and NQ were completed as a pair.  
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Procedures and Timeline  

The project was implemented over 11 weeks, from August 31, 2018 to November 16, 

2018. Two months prior to implementation, an email was sent to staff introducing the upcoming 

project and informing them of what to expect in the coming months.  The first week of 

implementation consisted of staff education and supply gathering.  Emails were sent from the 

project leader to all the unit’s charge nurses updating them on the status of the project and 

educating them regarding the identification of appropriate patients for inclusion. An email was 

also sent to the seven identified unit champions to update them on the status of the project, and 

face-to-face training was performed with these individuals. The unit’s supply coordinator 

confirmed there were enough EP and EM on the unit to start the project. Staff were emailed 

educating them about the project, with copies of the PUS (Appendix B), NQ (Appendix C), 

project instructions, inclusion criteria, and Surveys Completed door sign (Appendix D) included 

(see Appendix E for an outline of information contained in the email).  Patient Usability Surveys 

and NQs were printed and numbered to help track lost data.  The Surveys Completed door signs 

were created and printed.  

Week two consisted of staff education at a unit staff meeting, in-service education on the 

unit and during shift huddles, and a meeting with the unit manager to provide a project update 

and timeline.  Additionally, the Surveys Completed door signs were laminated, and the Sleep 

Box was created and stored in the medication room.  The Sleep Box contained the EP, EM, door 

signs, inclusion criteria, project procedures, and folders for blank and completed surveys. 

The project went live on September 9, 2018.  After the project champions, bedside nurse, 

or charge nurse deemed a patient appropriate for inclusion, the nurse explained the project to the 

patient and obtained verbal consent for participation.  Patients were asked to wear the EP and 
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EM from 2200 to 0400, and then complete a PUS the morning after use at 0600.  At 

approximately the same time, the nurse caring for the patient completed a NQ assessing 

compliance with the EP and EM and their perception of the feasibility of the interventions.  Both 

the PUS and NQ were returned to the Sleep Box for data collection. Only one PUS and one NQ 

were completed per patient, the first night after sleep aid use.  After the surveys were completed, 

a Surveys Completed door sign was placed on the patient’s door, indicating not to screen the 

patient again.  

Every night after the go live date, the project leader called the charge nurse between 2030 

and 2130 to remind him/her to encourage staff to screen their patients for inclusion.  The unit 

champions also advocated for participation and facilitated survey distribution and collection on 

the nights they were working. Ten days into go live, the project leader spoke at a unit charge 

nurse meeting to provide encouragement to identify appropriate patients for inclusion each night. 

Approximately two shifts per week, the project leader rounded to identify appropriate patients 

and ensure the sleep aids and surveys were distributed. Week three after go live, the project 

leader began collecting the completed surveys from the Sleep Box and initiated weekly data 

entry into a Microsoft Excel spreadsheet (Appendix F).  

During the remaining weeks, the unit champions and project leader continued to reinforce 

education during huddles and at the bedside.  The project leader spoke at two additional staff 

meetings and a charge nurse meeting.  The leader continued to call the charge nurse nightly to 

encourage participation, as well as rounded two nights a week to identify appropriate patients for 

inclusion and to distribute EP, EM, door signs, and surveys.   

At the mid-way point, an email was sent to the unit nurses, manager, and medical director 

updating them on the status of the project and the preliminary findings.  During week seven, the 
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project leader collaborated with the unit’s supply coordinator to obtain more EMs, and additional 

copies of the NQ and PUS were made and numbered in order to track lost data. The project 

leader continued to collect completed surveys from the Sleep Box on a weekly basis and entered 

findings into a Microsoft Excel spreadsheet. A contest, awarding a gift card to the nurse with the 

most patient participation, was started approximately mid-way through the project, and helped to 

create more participation and screenings of appropriate patients. The project was completed on 

November 16, 2018. 

Data Collection Plan 

 Data collection occurred during weeks two through eleven. Following the first night of 

EP and EM usage, the patient was asked to complete an anonymous PUS at 0600.  The PUS, 

documenting the number of hours the patient slept, comparison to a typical night sleep, and 

comfort of the EP and EM, was based on a tool used by Richardson et al. (2007) (See Appendix 

B for PUS and Appendix G for the author’s permission to use the tool).  The nurse caring for the 

patient filled out the NQ at this time, documenting if the patient wore the EP, EM, both, or 

neither and duration of use, if they felt the EP and EM helped their patient sleep through nursing 

interventions, and if they would recommend the use of EP and EM to another CSICU patient in 

the future (Appendix C). Both data collection tools were returned to a folder in the Sleep Box.  

The project leader, charge nurses, and unit champions helped to ensure the data collection tools 

were distributed, completed, and returned to the Sleep Box each shift. Each survey and 

questionnaire had a number assigned to track lost data. Beginning in week three, surveys were 

collected from the box by the project leader at the end of each week in order to begin data 

analysis.     

Data Analysis Plan 



EARPLUGS AND EYE MASKS 16 

 At the end of each week during weeks three through eleven, the project leader collected 

the completed PUS and NQ from the Sleep Box and entered results into a data collection table in 

Microsoft Excel (Appendix F). Each box on the PUS and NQ were coded with a score from one 

to four or five (Appendix H and I, respectively).  At the end of the project, the results of each 

question from both surveys were tallied to determine the mean and range of hours slept, 

comparison to a typical night’s sleep, the comfort of the EP and EM, frequency of EP and EM 

use, how long the EP and EM were used, if the nurse believed the EP and EM allowed the 

patient to sleep through nursing interventions, and if they would recommend their use to future 

CSICU patients (See Tables 2 and 3; Figures 1 and 2). The results aimed to determine if the use 

of EP and EM were practical and feasible for the patient population of the unit.  

Human Subjects Protection, Permissions, and Institutional Review Board Submission 

 To protect human subjects’ rights, no identifiable patient information was collected 

during the project. Surveys were anonymous and did not include names, dates, procedures, or 

medical record numbers. Additionally, participation by the nurses and patients was done on a 

volunteer basis; only patients who verbally agreed to wear the EP and EM were included, and 

patients chose to wear/remove the devices at their discretion. Completed nurse and patient 

surveys were stored in a Sleep Box in a locked, medication room. Permission to use the 

questions in the PUS was obtained from the original author (Appendix G). A description of the 

DNP project was submitted to the University of Maryland Baltimore Institutional Review Board 

via a Non-Human Subjects Research application through the CICERO program by the faculty 

primary investigator one month prior to implementation.  

Plans for Sustainability 
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 Sharing results with unit staff and administration, helped in sustaining the project after 

the implementation phase.  Expansion to other units is being considered and documentation of 

EP and EM usage will hopefully be incorporated into the hospital’s Epic electronic health record 

in the future. Finally, the use of EP and EM was sustained by incorporating their use into the 

CSICU’s undisturbed sleep protocol. 

Results 

At the end of implementation, 63 surveys were completed and returned, and 16 surveys 

were lost. Of the 63 surveys collected, 51% (32 patients) refused to use the EP and EM, resulting 

in a sample size of 31 patients and 31 nurses who completed the PUS and NQ in their entirety. 

Of those who participated (n=31), 68% (n=21) of patients got at least four hours of sleep, and 

42% (n=13) rated their sleep quality as “More than average/normal” or “Much more than 

average/normal.”  Forty-five percent (n=14) of patients rated the EP as “Comfortable” or “Very 

comfortable,” and 61% (n=19) rated the EM as “Comfortable” or “Very comfortable.”  Forty-

five percent  (n=14) of participating patients wore both the EP and EM for the majority of the 

time between 2200 and 0400, with 68% (n=21) wearing them for at least four hours.  Eight-one 

percent (n=25) of nurses “Agreed” or “Strongly Agreed” that the EP and EM helped their patient 

sleep through nursing interventions, and 90% (n=28) “Agreed” or “Strongly Agreed” to 

recommend EP and EM to a future CSICU patient.  See Tables 2 through 4 and Figures 1 and 2 

for detailed results and comparison to short-term goals.  

Changes in Practice and Observed Associations Between Outcomes and Interventions 

 The implementation of this project required nurses to screen each of their patients for 

eligibility and offer EP and EM every night.  This was a new addition to the usual workflow for 

nurses, and required reminders and encouragement from charge nurses, unit champions, and the 
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project leader.  In addition, charge nurses added the project to their change of shift huddle 

announcements throughout the implementation period.  While EP and EM were rarely used 

before the start of the project, nurses quickly adjusted to obtaining the sleep aids and offering 

them to their patients every night. As patients began to verbalize an increase in sleep quality after 

using EP and EM, nurses realized the benefits of the intervention, required less prompting to 

screen their patients, and were excited about supplying the sleep aids.  These factors bode well 

for sustainability of EP and EM on the unit.  

Unintended Consequences and Barriers 

Aside from the cost of purchasing a gift card for the winner of the nursing competition, 

there were no unexpected costs associated with the project, as the EP and EM were both already 

available within the organization prior to the start of implementation. Facilitators of the project 

included having multiple unit champions to help endorse the project and an easy to access Sleep 

Box containing all of the required materials for the project. Three major unintended barriers 

occurred during the project: a high number of patient refusals, high patient acuity, and poor 

staffing. Patient refusals and high acuity had the largest impact on the project due to limiting the 

number of patients who qualified to participate.   

The biggest barrier of the project was patient refusal to accept or use the EP and EM; 

many patients were not interested in trying the sleep aids.  To address this, nurses provided 

education to patients on the benefits of using the EP and EM and how they have been suggested 

in multiple studies to increase sleep quality while in the ICU.   

Additionally, throughout the second half of implementation, there was high patient acuity 

on the unit, leading to a limited number of patients who met the inclusion criteria (extubated, 

oriented, and not sedated). The high acuity also resulted in minimal patient transfers to the step-
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down unit, restricting the number of new patients admitted to the unit who could qualify for 

inclusion.  Unfortunately, this was out of the control of the project leader, and therefore, nothing 

could be done to address this barrier.  

The final barrier to the project was poor staffing on the unit during the last four weeks 

due to increased nursing turnover.  Additionally, because the unit was short-staffed, there was 

often no clinical mentor to aid in patient screenings and distribution of the sleep aids.  Patient 

assignments were heavy, limiting the time nurses had to screen patients; offering the sleep aids 

often fell to the bottom of their priority list. To address this, charge nurses, unit champions, and 

the project leader continued to encourage nurses to screen their patients for qualification and 

distributed the sleep aids, surveys, and door signs when able.  When these individuals discovered 

a patient applicable for participation, they would independently gather the EP, EM, door sign, 

and surveys so the bedside nurse did not have to take time out of patient care to retrieve the 

supplies, making it easier for nurses to participate even when busy.  Additionally, after the 

surveys were completed at 0600, the unit champions, project leader, and charge nurse would 

collect the surveys and return them to the Sleep Box, taking this responsibility away from the 

busy, bedside nurse. 

Discussion 

Association Between Interventions and Outcome  

Patients who accepted EP and EM found them comfortable and useful for increasing 

sleep quality and time, and nurses believed they helped patients sleep through nighttime 

interventions.  Nurses’ support is evidenced by their strong recommendation to offer the sleep 

aids to future CSICU patients; nurses felt EP and EM were beneficial and easy interventions that 

did not add to their workload. Throughout implementation, many patients voiced appreciation for 
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EP and EM and expressed that they helped with sleeping in an unfamiliar environment.  Nurses 

stated they felt less guilt for entering patients’ rooms to perform tasks, noting the interventions 

helped patients remain asleep while they were in the room.  The EP and EM also encouraged 

staff to be more cognizant of sleep hygiene promotion on the unit, including dimming lights, 

turning off televisions, and minimizing overhead paging. 

Comparison of Results to the Literature 

According to the literature, there are  two ways to measure sleep quality: objective (PSG 

and ACT) and subjective (RCSQ, VSH, self-created questionnaires, etc.), with great variability 

in the use of subjective measures between studies (Locihová et al., 2017).  This project utilized 

two, subjective questionnaires to evaluate results; one tool adapted from Richardson et al. (2007) 

and one self-created tool. Scores from the PUS can be directly compared to the outcomes of the 

Richardson et al. (2007) study, but because a self-created tool was used for the NQ, it is 

impossible to compare exact scores to results found in the literature.  Additionally, most studies 

compare sleep quality with and without the use of the aids on different nights. Because this was a 

quality improvement project, and not research, a before and after comparison was not completed.  

Evidence from multiple studies suggest a positive impact on the subjective quality of 

sleep among ICU patients with the use of EP and EM (Bajwa et al., 2015; Dave et al., 2015; Hu 

et al., 2015b; Huang et al., 2015; Le Guen et al., 2014; Locihová et al., 2017; Mashayekhi et al., 

2013; Yazdannik et al, 2014).  This quality improvement project marginally confirmed this 

finding, as 42% of patients rated their sleep quality as “More than average/normal” or “Much 

more than average/normal.” Contradictory to the findings in this project, Richardson et al. (2007) 

found that most patients who used EP and EM rated their sleep as either “Much less than 
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average” or “Less than average.”  Their study did note excessively high temperatures on the unit 

which could have confounded reports of poor sleep during the implementation period.  

 Additionally, there are mixed reports on the comfort of EP and EM found in the 

literature (Locihová et al., 2017).  While Dave et al. (2015) found more than 70% of participants 

rated EP and EM comfortable, Huang et al. (2015) found most participants rated EP 

uncomfortable and not easy to use, while EM were considered comfortable and easy to use.  In 

the present project, 42% and 64% of patients found EP and EM “Comfortable” or “Very 

comfortable,” respectively, which is consistent with the findings by Huang et al. (2015). 

Richardson et al. (2007) found mixed ratings of comfort (from very uncomfortable to very 

comfortable) with both devices.  Finally, 68% of participants in this project rated they 

experienced at least four hours of sleep, while only 44% rated this in the Richardson et al. (2007) 

study.   

Differences Between Observed and Anticipated Outcomes 

 It was anticipated that most patients would describe their sleep as more/much more than 

average, get at least four hours of sleep, and would find the EP and EM comfortable.  While 68% 

reported at least four hours of sleep, only 42% described their sleep quality as more/much more 

than average.  Possible reasons for this could stem from sleeping in an unfamiliar environment 

surrounded by medical equipment, a bed they were not used to, and post-operative pain.  While 

61% rated the EM as comfortable/very comfortable, only 45% felt this way about the EP.  Since 

the EP and EM were both a one size fits all device, it is possible that the sleep aids did not fit 

correctly for some patients, causing discomfort. It was also anticipated that most nurses would 

agree/strongly agree that EP and EM helped patients sleep through interventions and would 
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recommend them to future patients.  Both of these findings were supported by the outcomes, 

with 81% and 90% of nurses, respectively. 

Despite positive outcomes among those who participated, the biggest unanticipated 

outcome was a high refusal rate.  Of all patients who qualified for inclusion, 51% of patients 

offered EP and EM declined their use, suggesting the use of the sleep aids may not be well suited 

for the CSICU patient population.  Reasons for patient refusal varied, ranging from not wanting 

to have their eyes covered or their ears plugged, stating they were sleeping fine without the 

interventions, to reluctance to use the EP and EM because they did not use them at home.   

Strengths and Limitations of the Project 

 Strengths of the project included a minimal change in workflow for nurses and the use of 

an easy intervention which staff believed could be beneficial for their patients. In addition, the 

methods were straight forward, supplies were stocked within the hospital and did not require 

purchase, and the project leader was readily available for help.  The outcome had a positive 

effect on patients who participated and could help improve patient satisfaction.  This 

implementation strengthened nurse collaboration within the unit and provided an opportunity for 

teaching and learning for all involved. 

 There were limitations to the project which hindered the generalizability and internal 

validity.  Due to the quality improvement nature of the project, there was no pre-intervention 

(baseline) data for results comparison.  Without baseline data, it is impossible to clearly compare 

the sleep quality of patients before and after EP and EM use. In order to minimize this limitation, 

question two on the PUS asked patients to compare their sleep quality with an average/normal 

night’s sleep in order to give insight into whether the sleep aids were beneficial. However, as 

noted in the Richardson et al. (2007) study from which the PUS was adapted, there may have 
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been confusion as to whether this comparison was in reference to a normal night’s sleep at home 

or in the hospital. Furthermore, the project did not use a validated sleep measurement tool, such 

as the RCSQ or the VSH, decreasing internal validity.  Compliance was not studied in this 

project, limiting the validity of the results and the true refusal rate; there may have been patients 

who qualified for inclusion but were never offered the sleep aids, or patients who refused but the 

nurse did not fill out a survey marking their refusal.  It is also possible that patients completed 

surveys more than one time because the nurse did not realize they had participated already.  The 

Surveys Completed door signs were utilized to help prevent this from occurring.  Furthermore, 

since there were 16 surveys lost, it is possible that those surveys could have been completed but 

never turned in, skewing the evaluated data.  To address these limitations, the project leaders, 

charge nurses, and unit champions attempted to round nightly to screen patients, and distribute 

and collect EP, EM, surveys, and door signs.  

 This project was completed in a CSICU in a large, urban, academic hospital which cares 

for extremely complicated cardiac cases.  Due to the high acuity of the patients in the unit, 

results may not be generalizable to other CSICUs with less acuity.  Efforts to minimize this 

limitation were taken by including only patients who were extubated, oriented, and not sedated.  

 Finally, patients completed the surveys after their first night of EP and EM use only.  

This was done in order to prevent the same patient from taking the survey more than one time, 

possibly increasing bias. It is possible, however, that patients may have grown to like the 

interventions after more than one night or would not have refused if they were offered on a 

separate occasion.   

Conclusion 

Usefulness, Sustainability, and Spread 
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 Results of this project show EP and EM had positive outcomes in the opinion of nurses 

and patients.  This low-cost, noninvasive intervention has the potential to increase sleep quality 

among CSICU patients, however, a high refusal rate demonstrates use may be better suited for 

another patient population or modified to be more effective in the present population.   

 Several interventions were initiated at the completion of the project in order to aid in 

sustainability.  An email was sent to all CSICU nurses with the results of the project.  Nurses 

were happy to see that the EP and EM had a beneficial impact on patients’ sleep and were 

excited to continue their use.  The Sleep Box continues to remain on the unit and is refilled with 

EP and EM as needed.  Results were shared at a unit staff meeting, as well as with the CSICU 

medical director, who supported continuing the use of EP and EM. Since completion of the 

project, nurses have expanded the inclusion criteria to patients who are chronically ventilated and 

alert; the EP and EM have been especially helpful for this population on the unit.   

 Due to positive results but a high refusal rate, EP and EM may be better suited for 

patients on a different unit. Use on the cardiac surgery step-down unit may be especially 

promising, as patients are more stable and appropriate for sleep aid use.  The results of the 

project will be presented during a Clinical Practice Summit within the organization, allowing 

additional hospital staff to see the benefits of this intervention, with the hopes of spreading use to 

other units.  

Implications for Practice 

The use of nocturnal EP and EM is one solution to fight the consequences of sleep 

deprivation.  This low-cost, simple intervention can be easily implemented to increase sleep 

quality and decrease the effect environmental factors have on sleep.  Future work examining the 

effect of EP and EM on other units, as well as the effect on delirium, should be explored. In 
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addition, future projects should examine sleep aid use for more than one night and include 

compliance rates in data collection.  

Next Steps 

EP and EM continue to be offered and encouraged on the unit due to the positive benefits 

noted in those who utilized them. Inclusion criteria has been broadened to patients who are 

chronically ventilated and alert.  Spread to additional units within the hospital should be 

considered, as well as inclusion in the hospital’s electronic health record, and the unit’s 

undisturbed sleep protocol. 
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Table 1 
 
Evidence Review Table 
 
Author, 
year 

Study 
objective/ 
intervention or 
exposures 
compared 

Design Sample (N) Outcomes studied (how 
measured) 

Results *Level 
and 
Quality 
Rating 

Bajwa et 
al. (2015) 

To assess the 
efficacy of EP 
and EM in 
improving the 
sleep pattern 
among 
critically ill 
patients.  

 

Randomized 
control 
study, 
parallel 
group design 

100 patients 
were selected 
by convenience 
sampling and 
randomized to 
control and 
experimental 
group using a 
parallel group 
design.  
 
Study took 
place in the 
ICUs of the 
DMC & 
Hospital, 
Ludhiana, India. 
 
Control (n=50): 
no EP or EM 
 

The patients’ perception of 
sleep with and without EP and 
EM was evaluated by the 
VSH. 

Pre-test was taken on day one, 
and both groups took a post-
test on the third day.  

 

EP and EM significantly 
increased the quality of sleep 
among critically ill patients 
at all three subscales of the 
VSH (disturbance, 
effectiveness, and 
supplementation).  

Statistically significant 
difference in mean scores 
among the experimental and 
control group in sleep 
fragmentation, sleep latency, 
sleep quality, sleep length, 
and sleep supplementation 
(p<0.01).  

 

2B 
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Experimental 
(n=50): EP and 
EM 
 
Patients were 
studied for two 
consecutive 
nights 

Dave et al. 
(2015) 
 

To evaluate the 
effectiveness 
of EP and EM 
on sleep 
quality in 
patients 
admitted to the 
ICU. 

Randomized 
controlled 
trial with a 
cross-over 
design 

50 patients 
admitted to the 
ICU of All 
India Institutes 
of Medical 
Sciences 
(AIIMS) were 
randomized to 
two groups: 
 

The quality of sleep was 
assessed by using the modified 
RCSQ. 

During first night, the mean 
sleep score was 70.26 ± 5.89 
in Group A with EP and EM, 
and during the second night, 
the mean sleep score in the 
same group without the 
intervention was 45.86 ± 
4.86. 
 
During first night the mean 

2B 
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-Group A 
(n=25): 
received EP and 
EM from 9:00 
pm to 6:00 am 
on the first day, 
and did not 
receive the 
intervention on 
the second day. 
-Group B 
(n=25): did not 
receive the 
intervention on 
the first night, 
but received EP 
and EM on the 
second night 
from 9:00 pm to 
6:00 am.  
 

sleep score in Group B was 
43.06 ± 7.31 without the 
intervention, and during the 
second night, the mean sleep 
score was 68.74 ± 6.54 with 
the EP and EM. 
 
The EP and EM had a highly 
significant effect in 
improving sleep quality 
among ICU patients 
(p<0.01). 
 
Noise and light were major 
sleep disturbing factors, and 
EP and EM were 
significantly correlated with 
noise and light (p = 0.04). 
 

Hu et al. 
(2015b) 
 

To determine 
the effects of 
using EP and 
EM with 
relaxing 
background 
music on sleep, 
melatonin, and 
cortisol levels 
among cardiac 

Prospective, 
single-center 
randomized 
controlled 
parallel-
group 
clinical trial 

50 patients who 
underwent 
scheduled 
cardiac surgery 
and were 
expected to stay 
at least two 
nights in the 
Cardiac 
Surgical ICU 
(CSICU) in 
Fujian Medical 

Urine was evaluated for 
nocturnal melatonin and 
cortisol levels. A nocturnal 
urine (12-hour) sample was 
collected between 8:00 pm and 
8:00 am the day before surgery 
and the first and second days 
post-operative. 

Subjective sleep quality during 
the ICU stay was evaluated 
using the Chinese version of 

Significant differences were 
found between the control 
and experimental groups in 
sleep depth, time to falling 
asleep, awakenings, falling 
asleep again after awakening 
and overall quality of sleep 
(p<0.05).  

2B 
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surgery ICU 
patients.  

 

University 
Union Hospital 
in Fuzhou, 
China.  

Patients were 
randomized to 
two groups: 
-Control 
(n=25): 
received routine 
care during the 
nights after 
surgery 
-Experimental 
(n=25): 
received EP and 
EM during 
nocturnal sleep, 
along with 30 
minutes of 
relaxing music 
on top of 
routine care.   

Five patients in 
the intervention 
group were 
withdrawn due 
to postoperative 
complications 
(two), refusal to 
wear the EP and 

RCSQ one to two days after 
transfer out of the ICU. 

Patients filled out the PSQI 
prior to surgery to evaluate 
sleep quality one month before 
surgery.   

Nocturnal (12-hour) noise 
level in the ICU was monitored 
continuously using a digital 
sound level meter. The light 
intensity was measured at the 
eye level of the patient once 
every two hours using a light 
detector.  

 

 

Perceived sleep quality was 
better in the experimental 
group.  

Patients’ perceptions of 
nighttime noise were 
significantly lower in the 
experimental group (p<0.05). 

No group differences were 
found in melatonin and 
cortisol levels, measured via 
urine, for the night before 
surgery, and the first and 
second nights post-
operatively (p>0.05).  

Urinary melatonin levels on 
the first and second 
postoperative nights were 
significantly lower than 
those measured the night 
before surgery (p=0.01). The 
reverse pattern was seen with 
urinary cortisol levels 
(p=0.00).  

No significant differences 
between the groups in mean 
noise level or light level. 
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EM (two), and 
refusal to listen 
to the music 
(one).   Data 
analysis was, 
therefore, 
carried out on 
20 patients in 
the intervention 
group and 25 in 
the control. 

The EP and EM 
were worn from 
9:00 pm 
through the 
morning. 
Patients used 
earphones to 
listen to the 
relaxing music 
from 8:00 to 
9:00 pm and 
7:30 to 8:30 am 
every day after 
surgery. The 
duration of 
listening to 
music was 30 
minutes.  
 

Huang et 
al. (2015) 

To determine 
the effect of 

Two parts: 40 healthy 
participants in a 

Objective sleep quality was 
measured by polysomnography 

Subjects had less total sleep 
time (TST) and rapid eye 
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simulated ICU 
noise and light 
(NL) on 
nocturnal 
quality of 
sleep.  

In addition, the 
authors aimed 
to compare the 
effectiveness 
of melatonin 
and EP and 
EM on sleep 
quality in the 
simulated ICU 
NL 
environment 
with healthy 
subjects.  

-Part one: 
Randomized 
crossover 
design 
-Part two: 
Randomized 
1:1:1:1 ratio 
design 

40 healthy 
participants 
slept in 
individual 
private 
rooms for a 
total of eight 
nights (9:00 
pm to 6:00 
am). Part one 
and part two 
were spaced 
three days 
apart to 
avoid delay 
effects.  The 
first night 
served as 
adaptation. 
 
Part one 
(night two 
and three): 
40 healthy 

sleep laboratory 
in China. 
 
Inclusion 
criteria: >18 
years of age, 
body mass 
index <26 
kg/m2, non-
smokers, scores 
less than or 
equal to seven 
on the PSQI, 
almost no 
daytime sleep, 
and slept only at 
night (went to 
bed between 
9:00 pm and 
midnight and 
routinely spent 
six to nine 
hours per night 
in bed).  
 

and scored manually by two 
blinded scorers. Readings were 
taken from 9:00 pm to 6:00 am 
nights one to four and night 
eight. 

Serum melatonin levels were 
measured at 8:50 pm (before 
administration), and at one-
hour intervals from 10:00 pm 
to 6:00 am on nights two, 
three, and eight. 

Subjects rated their perceived 
sleep quality on visual 
analogue scales (zero to ten) at 
7:00 am after nights two, three, 
four, and eight. 

Anxiety level was assessed by 
the Spielberg State Anxiety 
Inventory (SAI) at 7:00 am on 
the morning after nights two, 
three, four, and eight. 

Subjects rated the comfort, 
effectiveness, and ease of use 
of EP and EM the morning 
after NLEE night using a five-
point scale.  

movement (REM) sleep, 
longer sleep onset latency, 
increased light sleep and 
awakening, poorer subjective 
sleep quality, higher anxiety 
level, and decreased serum 
melatonin level during the 
NL night (p<0.05).  

NLEE had less awakenings, 
shorter sleep onset latency, 
and less sleep arousal 
(p<0.05). 

NLM had longer TST and 
REM, shorter sleep onset 
latency, and less arousal 
(p<0.05). NLM had fewer 
awakenings compared with 
NLEE (p=0.004).  

Both NLM and NLEE 
improved perceived sleep 
quality and anxiety level 
(p=0.000). NLM had better 
perceived sleep quality than 
NLEE (p=0.01). No 
difference was found in 
anxiety levels between the 
NLEE and NLM nights 
(p=0.118). 
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subjects 
underwent 
baseline 
night and 
simulated 
ICU NL by a 
crossover 
design. Half 
of the 
subjects 
(n=20) were 
randomly 
exposed to a 
simulated 
ICU NL 
environment 
on the 
second night, 
and to a quiet 
and dark 
environment 
(baseline) on 
the third 
night.  The 
other 20 
subjects were 
exposed to 
the same 
environments 
in the 
opposite 
order. 

In comparison to the baseline 
night, serum melatonin levels 
were lower in NL night at all 
time points, and the average 
maximal serum melatonin 
concentration in NLM group 
was significantly greater than 
other groups (p<0.001).  
 
Most subjects rated EP as 
being helpful to reduce 
noise, but found them 
uncomfortable and hard to 
use. EM were considered 
comfortable and helpful, as 
well as easy to use. 
 
Though both melatonin and 
EP and EM were shown to 
improve sleep quality and 
melatonin levels, melatonin 
was superior. 
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Part two 
(night five 
through 
eight): The 
same 40 
subjects were 
randomly 
assigned to 
four groups 
(1:1:1:1 
ratio):  
-NL,  
-NL plus 
placebo 
(NLP),  
-NL plus EP 
and EM 
(NLEE), 
-NL plus 
melatonin 
(NLM) 
*Ten 
subjects for 
each group* 
 
All 40 
subjects slept 
in NL 
environments 
on night four. 
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Le Guen 
et al. 
(2014) 

To assess the 
effect EP and 
EM have on 
sleep quality 
when applied 
to surgical 
patients during 
the first 
postoperative 
night in a post-
anesthesia care 
unit (PACU).  

 

Prospective, 
randomized 
controlled 
study 

46 patients 
without any 
neurological or 
respiratory 
failure 
undergoing 
major non-
cardiac surgery 
in the PACU of 
the Pitie ́- 
Salpetriere 
Hospital, Paris, 
France, a 1200-
bed university-
based teaching 
hospital  

Patients 
randomized to 
sleep with 
(n=23) or 
without (n=22) 
protective 
devices (EP and 
EM) during the 
first 
postoperative 
night in the 
PACU. 
 

Sleep quality was measured by 
three different methods: 
-Self-assessment: Spiegel 
score and Medical Outcomes 
Study Sleep (night before and 
after surgery)  
-Nurses’ assessment: external 
and intermittent measurement 
of the patients’ sleep collected 
looking at the patients’ 
behaviors and external 
disturbing factors 
-Wrist actigraphy: Actiwatch, 
objective measure of motor 
activity. Placed on non-
dominant wrist at 8:00 pm and 
monitored movements every 
five minutes for a 12-hour 
period.  The device provided 
an indirect measurement of 
sleep duration, sleep onset 
latency, sleep efficiency, 
activity score, and sleep 
fragmentation. 
Data also collected on 
nocturnal care activity, total 
morphine consumption via 
patient controlled analgesia 
during the first 24 hours 
postoperatively, acceptance of 
the EP and EM, and incidence 
of delirium.  
 

Data from 41 patients were 
analyzed (control n=21; 
treatment n=20) 
 
Evaluated by the Spiegel 
Scale, EP and EM prevented 
a decrease in sleep quality 
compared with routine care 
during the first postoperative 
night (p=0.006).  
 
A better preservation of sleep 
quality was seen in the EP 
and EM group versus the 
control group, indicating 
better sleep efficiency. 
 
The impaired and 
pathological sleep ratio 
significantly increased after 
surgery, predominantly at the 
expense of preserved sleep, 
in the control group. 
 
Sleep disturbances, evaluated 
with the Medical Outcomes 
Study Sleep, were fewer in 
the intervention group 
(p=0.05), and the need for 
adjunctive rest above 15 
minutes was less frequent 
(p=0.001). 
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Secondary outcomes of pain 
control and nocturnal activity 
were also studied.  

Nurse assessment did not 
show any differences in sleep 
duration, though sleeping 
through nursing care was 
significantly more frequent 
in the intervention group 
(p=0.003). 
 
Wrist actigraphy showed no 
difference between groups 
no matter the domain 
explored.  
 
The total consumption of 
morphine was significantly 
reduced in the first 24 hours 
(p=0.02).  Postoperative 
disorientation was 
significantly decreased in the 
intervention group (p=0.01). 
 

Locihová 
et al. 
(2017) 
 
 

To review 
recent 
literature 
analyzing the 
effect EP and 
EM have on 
sleep 
quality/quantit
y, as well as 
the impact 
upon the 
improvement 

Systematic 
review 

19 studies 
including 1,379 
participants.  
Three studies 
were conducted 
in simulated 
ICU conditions, 
and 16 in real 
ICU conditions. 
 
EP only = five 
studies 

Sleep quality and ICU 
delirium. 
 
Sleep quality measures varied 
between the different studies 
with some using subjective 
assessments, actigraphy, and 
different tools such as the 
RCSQ or the VSH.  Six 
authors used original 
questionnaires and 12 used 
standardized questionnaires. 

EP and EM show potential 
for positive effects on sleep 
quality and the incidence of 
delirium in ICU patients.  
 
Most of the studies included 
in the review showed a 
significant improvement in 
subjective sleep quality when 
using EP and EMs, though 
objective parameters were 
not significantly validated.  
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of short-term 
and long-term 
outcomes.  
 
Short-term 
outcomes 
include 
reduction in 
delirium and 
hospitalization 
time.  Long-
term outcomes 
include 
reduction in 
neuropsycholo
gical 
consequences 
within the 
post-ICU 
syndrome.  
 

 
EM only = two 
studies 
 
EP and EM = 
nine studies 
 
EP, EM, and 
music = three 
studies 
(individually or 
in combination) 
 
The groups 
included seven 
to 100 patients 
in ICUs 
(general or 
specialized) in 
tertiary 
hospitals or in a 
sleep 
laboratory. 
 

 
§ Three studies used the 

RCSQ 
§ Five studies used the VSH 

in various modifications 
§ Three studies use the PSQI 
§ One study used the 

Medical Outcome Study 
Scale and the Spiegel Scale 

 
Four studies used objective 
sleep assessment by 
polysomnography or 
actigraphy. 
 
Three studies observed the 
incidence of delirium. 
 
Medication consumption was 
studied in three studies. 
 
The number of nights 
monitored in the studies varied 
from one to eight. 
 
Comfort of the intervention 
was monitored in seven 
studies. 
 

 
Measuring sleep quality is a 
major concern limiting the 
comparison of the studies’ 
results due to the fact that 
non-standardized tools 
assessing sleep quality 
assessment were used; a 
meta-analysis was not 
possible because of this. 
 
 

Mashayek
hi et al. 
(2013) 

To investigate 
the effects of 
EP and EM 
separately and 

Randomized 
controlled 
trial using a 
single-group 

90 patients in 
the CCU at 
Imam Khomeini 

The perception of patients’ 
sleep with and without the 
intervention was measured 
using the VSH. VSH has 16 

In Group One, the quality of 
sleep significantly improved 
in relation to disturbance 

2B 



EARPLUGS AND EYE MASKS             
 

41 

together on the 
sleep quality of 
patients in a 
coronary care 
unit (CCU). 
 

crossover 
design 

Hospital in 
Jiroft (Iran). 
 
Patients 
randomly 
assigned to 
three groups: 
-Group One: 
EM 
-Group Two: 
EP 
-Group Three: 
EP and EM 
 

items split into three subscales: 
disturbance, effectiveness, and 
supplementation. 

(p<0.03) and effectiveness 
(p<0.003). 
 
In Group Two, all three 
subscales of the VSH were 
significantly improved 
(p<0.001). 
 
In Group Three, only the 
disturbance subscale showed 
significant improvement. 
 
Mean sleep time after the 
intervention increased, but 
was not statistically 
significant (p>0.005).  
 
No significant difference in 
mean sleep quality between 
groups one, two, and three 
before and after the 
intervention (p>0.05), though 
the mean sleep quality score 
for group two was higher 
than the other two groups. 
 

Yazdannik 
et al. 
(2014) 
 

To determine 
the effect of 
EP and EM on 
sleep quality in 
the ICU.  
 

Randomized, 
two-group, 
two-step 
cross-over 
clinical trial 

50 patients in 
the ICUs of Al-
zahra Medical 
Center in 
Isfahan (Iran) in 
2012. 
 

Sleep quality measured using 
the VSH. This scale defines 
mental quality of sleep through 
the use of 3 components: 
1. Sleep effectiveness 
2. Sleep disturbance 
3. Supplemental sleep 

The effect of the intervention 
on sleep effectiveness was 
positive and there were 
significant differences 
between the treatment night 
and control night (p<0.001), 
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Convenience 
sample 
randomly 
assigned to two 
groups: 
 
Group A 
(n=25): Wore 
EP and EM on 
the first night of 
sleep 
(intervention 
night), and wore 
neither on the 
second night 
(control night). 
 
Group B 
(n=25): Did not 
wear EP and 
EM the first 
night of sleep 
(control night), 
but wore both 
the second night 
(intervention 
night). 

and also within each group 
(p<0.001). 

There was a significant 
difference in the components 
of sleep effectiveness and 
sleep disturbance in the two 
steps of treatment and 
control. 
 
After the second night, the 
mean scores for sleep 
supplementation were 
significantly increased in the 
intervention group compared 
to the control group 
(p<0.001). The results 
concerning sleep 
supplementation showed that 
wearing EP and EM, in 
addition to promoting 
nocturnal sleep quality, 
decreases daytime sleep 
supplementation.  

Fewer narcotics were used in 
the interventions groups.   

The intergroup effect of EP 
and EM usage on sleep 
effectiveness and sleep 
disturbance in the two steps 
of treatment and control was 
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Note. EP indicates ear plugs; EM, eye mask; ICU, intensive care unit; PSQI, Pittsburgh Sleep Quality Index; RCSQ, Richards 
Campbell Sleep Questionnaire; VSH, Verran and Snydern-Halpern Sleep Scale.

investigated and showed a 
significant difference 
(p=0.03 and p=0.02, 
respectively). As a result of 
positivity of carryover effect 
in the investigation of both 
components and positivity of 
periodic effect in the 
component of sleep 
disturbance, positive effect 
of EP and EM on sleep 
effectiveness and sleep 
disturbance was not 
confirmed.  
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Table 2 
 
Patient Usability Survey Responses (n = 31) 
 
Question n % 
Number of Hours You Slept Last Night   

0-2 Hours 3 10 
2-4 Hours 7 23 
4-6 Hours 11 35 
6-8 Hours 10 32 
More than 8 Hours 0 0 

Quality of Sleep Compared to a Normal or Average Night’s Sleep   
Much less than average/normal 4 13 
Less than average/normal 9 29 
Average/normal 5 16 
More than average/normal 11 36 
Much more than average/normal 2 6 

Comfort Level of the Earplugs   
Very uncomfortable 0 0 
Uncomfortable 4 13 
Satisfactory 9 29 
Comfortable 7 22 
Very comfortable 7 23 
N/A 4 13 

Comfort Level of the Eye Mask   
Very uncomfortable 1 3 
Uncomfortable 3 10 
Satisfactory 6 19 
Comfortable 9 29 
Very comfortable 10 32 
N/A 2 7 

Note. “n” includes only those patients who agreed to participate. 32 patients refused to 
participate and are not included in the “n.”  
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Table 3 
 
Nursing Questionnaire Responses 
 
Question n % 
Intervention Worn for the Majority of the Time Between 2200 
and 0400 

  

Earplugs 3 5 (10%) 
Eye Mask 10 16 (32%) 
Earplugs and Eye Mask 14 22 (45%) 
Neither 4 6 (19%) 
Patient Refused 32 51 

Length of Time the Intervention(s) were Worn   
0-2 Hours 4 13 
2-4 Hours 5 16 
4-6 Hours 10 32 
6-8 Hours 11 36 
N/A 1 3 

The Earplugs and Eye Mask Helped My Patient Sleep Through 
Nursing Interventions 

  

Strongly Disagree 1 3 
Disagree 2 7 
Neutral 2 6 
Agree 21 68 
Strongly Agree 4 13 
N/A 1 3 

Nursing Recommendation for Earplug and Eye Mask to Another 
Cardiac Surgery Intensive Care Unit Patient in the Future 

  

Strongly Disagree 0 0 
Disagree 0 0 
Neutral 3 10 
Agree 20 64 
Strongly Agree 8 26 

Note. Percentages listed first for Question 1 are based off of an “n” of 63 patients (total sample). 
Percentages listed in parentheses for Question 1 are based off an “n” of 31 patients (only those 
who chose to participate).  “n” for Questions 2 through 4 includes only those patients who agreed 
to participate (n=31).  
 



EARPLUGS AND EYE MASKS             

 

46 

Table 4 

 

Outcome of Short-Term Goals 
 

Goal Met/Not Met Outcome 

50% of included patients will get at least four hours of sleep Met 21/31 patients = 68% 

 

50% of included patients will rate their sleep with the earplugs and 

eye mask as “More than average/normal” or “Much more than 

average/normal” 

 

Not Met 

 

13/31 patients = 42% 

 

50% of included patients will rate the earplugs as “Comfortable” or 

“Very comfortable” 

 

Not Met 

 

14/31 patients = 45% 

 

50% of included patients will rate the eye mask as “Comfortable” or 

“Very comfortable” 

 

Met 

 

19/31 patients = 61% 

 

50% of included patients will wear both the earplugs and eye mask for 

the majority of time between 2200 and 0400 

 

 

Not Met 

 

32/63 patients “Refused” =  51% 

 

14/31 patients who did participate 

wore both the earplugs and eye 

mask = 45% 

 

 

50% of included patients will wear the earplugs and eye mask for at 

least four hours 

 

Met 

 

21/31 patients = 68% 

 

50% of nurses will “Agree” or “Strongly Agree” the earplugs and eye 

mask helped their patient sleep through nursing interventions. 

 

Met 

 

25/31 nurses = 81% 

 

50% of nurses will “Agree” or “Strongly Agree” to recommend the 

earplugs and eye mask to a future Cardiac Surgery Intensive Care 

Unit patient 

 

Met 

 

28/31 nurses = 90% 
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Figure 1. Responses to Patient Usability Survey. This figure represents the patients’ responses to the Patient Usability Survey 

questions (n=31). 
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Figure 2. Responses to Nursing Questionnaire. This figure represents the nurses’ responses to the Nursing Questionnaire. “n” for 

Question 1 based off all patients (n=63). “n” for Questions 2 through 4 based off of participating patients only (n=31).  
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Appendix A 

 

Rating System for Hierarchy and Quality of Evidence  

 

Rating System for Hierarchy of Evidence 
Level of the Evidence Type of the Evidence   

 I (1) Evidence from systematic review, meta-analysis of randomized controlled trails (RCTs), or practice-guidelines 

based on systematic review of RCTs.  

II (2)   Evidence obtained from well-designed RCT  

III (3)   Evidence obtained from well-designed controlled trials without randomization 

IV (4)   Evidence from well-designed case-control and cohort studies  

V (5)   Evidence from systematic reviews of descriptive and qualitative studies  

VI (6)   Evidence from a single descriptive or qualitative study  

VII (7)   Evidence from the opinion of authorities and/or reports of expert committees 

 

Melnyk, B.M. & Fineout-Overholt, E. (2014). Evidence-based practice in nursing & healthcare: A guide to best practice (3rd ed.). 

New York: Lippincott, Williams & Wilkins.  

 

Rating Scale for Quality of Evidence  

A:  High – consistent results with sufficient sample, adequate control, and definitive conclusions; consistent recommendations based 

on extensive literature review that includes thoughtful reference to scientific literature 

B:  Good – reasonably consistent results; sufficient sample, some control, with fairly definitive conclusions; reasonably consistent 

recommendations based on fairly comprehensive literature review that includes some reference to scientific evidence 

C:  Low/major flaw – Little evidence with inconsistent results; insufficient sample size; conclusions cannot be drawn 

 

Newhouse, R.P. (2006). Examining the support for evidence-based nursing practice. Journal of Nursing Administration, 36(7-8), 337-

40.
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Appendix B 
 

Patient Usability Survey 
 

1.  Please check one box to rate the number of hours you slept last night.  

 
 
 
2.  Please check one box to rate the quality of sleep you had last night compared to a 
normal or average night’s sleep. 
 

 
 
3.  Please check one box to rate the comfort level of the earplugs. 

 
 
 
4.  Please check one box to rate the comfort level of the eye mask. 

  
 
 
 
 
 
Adapted from Richardson, A., Allsop, M., Coghill, E., & Turnock, C. (2007). Earplugs and eye masks: do they improve critical care patients'  
sleep?. Nursing in Critical Care, 12(6), 278-286. 
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Appendix C 
 

Nursing Questionnaire 
 
 

1.  Did the patient wear the earplugs, the eye mask, both, or neither for the majority of time 
between 2200 and 0400? 

 
 
 
2.  Approximately how long were the intervention(s) worn? 
 

 
 
 
3.  I feel the use of the earplugs and eye mask helped my patient sleep through nursing 
interventions. 
 

 
 
 
4. I would recommend the use of earplugs and eye masks to another CSICU patient in the 
future.  
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Appendix D 
 

“Surveys Completed” Door Sign 
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Appendix E 
 

Nursing Informational Email Outline 
 

1. Background of the problem 
a. Number of intensive care unit patients (ICU) effected by sleep disturbances 
b. Consequences of sleep disturbances in the ICU 

2. Purpose of the project 
a. Review of literature supporting earplugs (EP) and eye masks (EM) to improve 

sleep quality of ICU patients 
3. Inclusion Criteria 

a. Oriented, extubated, not on sedation, able to read and write 
b. Verbal agreement 

4. Procedure 
a. EP and EM from 2200 to 0400 
b. Patient Usability Survey completed at 0600 
c. Nursing Questionnaire completed at 0600 
d. Only one survey and questionnaire per patient. Filled out after first night of use. 
e. Return survey and questionnaire to folder in Sleep Box. 
f. Place “Surveys Completed” door sign on patient door. 

5. Sleep Box 
a. Location of box (locked medication room) 
b. Contents 

i. Patient Usability Survey 
ii. Nursing Questionnaire 

iii. Flyer describing inclusion criteria 
iv. Folder for blank survey and questionnaires 
v. Folder for completed survey and questionnaires 

vi. “Surveys Completed” door signs 
vii. EP 

viii. EM 
6. Outcomes 

a. Patient Usability survey 
i. Number of hours slept 

ii. Comparison to normal night sleep 
iii. Comfort of EP 
iv. Comfort of EM 

b. Nursing Questionnaire 
i. Which sleep aid was used 

ii. How long was it worn 
iii. Did the EP and EM help patients sleep through nursing interventions 
iv. Would the nurse recommend EP and EM to another patient in the future 
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Appendix F 
 

Data Collection Tool 
 

 Patient Usability Survey Nursing Questionnaire 
Survey 
# 

# Hours 
Slept 

Sleep 
Quality 

EP 
Comfort 

EM 
comfort 

Sleep Aid 
Worn 

Length of 
Wear 

Slept 
Through 
Nursing 
Interventions 

Recommend 
EP and EM 

1         
2         
3          
4         
5         
6         
7         
8         
9         
10         
11         
12         
13         
14         
15         
16         
17         
18         
19         
20         
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Appendix G 
 

Permission to Use Tool 
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Appendix H 
 

Coding for Patient Usability Data Analysis 
 

1. Please check one box to rate the number of hours you slept last night. 
1 = 0-2 hours 
2 = 2-4 hours 
3 = 4-6 hours 
4 = 6-8 hours 
5 = More than 8 hours 
 
2. Please check one box to rate the quality of sleep you had last night compared to a normal 
or average night’s sleep. 
1 = Much less than average/normal 
2 = Less than average/normal 
3 = Average/normal 
4 = More than average/normal 
5 = Much more than average/normal 
 
3.  Please check one box to rate the comfort level of the earplugs. 
1 = Very uncomfortable 
2 = Uncomfortable 
3 = Satisfactory 
4 = Comfortable 
5 = Very comfortable 
 
4.  Please check one box to rate the comfort level of the eye mask. 
1 = Very uncomfortable 
2 = Uncomfortable 
3 = Satisfactory 
4 = Comfortable 
5 = Very comfortable 
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Appendix I 
 

Coding for Nursing Questionnaire Data Analysis 
 

1.  Did the patient wear the earplugs, the eye mask, both, or neither for the majority of time 
between 2200 and 0400? 
1 = Earplugs 
2 = Eye mask 
3 = Earplugs and eye mask 
4 = Neither 
5 = Refused 
 
2.  Approximately how long were the intervention(s) worn? 
1 = 0-2 hours 
2 = 2-4 hours 
3 = 4-6 hours 
4 = 6-8 hours 
 
3.  I feel the use of the earplugs and eye mask helped my patient sleep through nursing 
interventions. 
1 = Strongly Disagree 
2 = Disagree 
3 = Neutral 
4 = Agree 
5 = Strongly Agree 
 
4. I would recommend the use of earplugs and eye masks to another CSICU patient in the 
future.  
1 = Strongly Disagree 
2 = Disagree 
3 = Neutral 
4 = Agree 
5 = Strongly Agree 
 


