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INTRODUCTION 

Humans spend approximately one-third of the day sleeping, and sufficient sleep is essential 

for productivity and overall well-being [1]. Abnormal sleep is associated with numerous ad-

verse consequences, including cognitive impairment [2], depression [3], and mortality [4]. 

Studies have also shown bidirectional associations between sleep deprivation and delirium, 

with poor sleep triggering delirium and delirium contributing to further sleep disruption 

[5,6]. Sleep is largely orchestrated by two mechanisms: a circadian system that maintains pe-

riodicity and a neural network that ensures sleep adequacy [7]. In critically ill patients, both 

mechanisms are disturbed by a combination of factors, including the exposure to various 

sedatives, stressful nature of the intensive care unit (ICU) environment, and physiological ef-
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fects of acute illness [7]. As inadequate sleep is associated with 

poor outcomes, it is important to investigate the sleep quality 

of patients in the ICU and to understand the factors associated 

with poor quality of sleep (QoS) during critical illness. 

Subjective assessments of sleep quality using questionnaires 

are an alternative to objective measurements that are often 

difficult to perform in the ICU. The Richards-Campbell Sleep 

Questionnaire (RCSQ) consists of five items rated on a visual 

analog scale that measure five domains of sleep: sleep latency, 

efficiency, depth, number of awakenings, and overall sleep 

quality [8]. The Korean version of the RCSQ (K-RCSQ) has 

shown high reliability for assessing sleep quality among ICU 

patients [9], and this tool can be readily utilized at the bedside. 

Although the gold standard for objective sleep measurement 

is the polysomnography, subjective assessments including 

the K-RCSQ offer valid insight into the patients’ overall sleep 

experience at lower cost and greater accessibility. Additionally, 

subjective evaluations can be repeated during the patient’s 

stay in the ICU, and questionnaires can easily be used for daily 

assessments as well as for follow-up after interventions. 

The sleep disturbances that critically ill patients experience 

in the ICU can be attributed to several factors. Haimovich et 

al. [10] showed that the circadian clock gene expression in 

peripheral blood leukocytes was altered during acute inflam-

mation, suggesting that the inflammatory response observed 

during critical illness can disrupt the circadian rhythm. Envi-

ronmental factors, including noise and light, have also been 

identified as barriers to sleep [7,11-13]. To improve sleep qual-

ity in the ICU, we must assess the QoS of critically ill patients 

and identify potentially modifiable factors influencing sleep. 

Although a study confirming the reliability of the K-RCSQ was 

previously conducted, studies on the real-world applications of 

the K-RCSQ are lacking. Thus, this study aimed to subjectively 

assess the overall sleep quality of patients using the K-RCSQ 

and to identify factors associated with sleep disturbances in 

the ICU. 

MATERIALS AND METHODS 

Study Design and Patient Population 
This single-center, descriptive pilot study analyzed adult pa-

tients admitted to the medical ICUs of Seoul National Univer-

sity Hospital between June 2022 and December 2022. All but 

five among the 29 beds of the ICUs were single-patient rooms. 

Patients aged ≥19 years who were not mechanically ventilated 

at the time of enrollment were eligible to participate. The level 

of arousal was measured using the Richmond Agitation-Seda-

tion Scale (RASS), a 10-point scale that uses positive values to 

denote different levels of anxiety or agitation, zero to denote 

a calm and alert state, and negative values to denote different 

levels of sedation [14]. Patients with RASS scores ranging from 

−2 to +2 were considered to have adequate mental capacities to 

participate in the study. After patients had spent more than 24 

hours in the ICU, the study process was explained to those who 

were able to follow commands and make autonomous deci-

sions; for all study participants, informed consent was obtained 

by the attending physician. As a pilot study, a convenience 

sample of 30 patients was surveyed, and the response rate was 

100%. All data were anonymized to ensure individual privacy, 

and this study was approved by the Institutional Review Board 

of Seoul National University Hospital (No. 2204-167-1321). In-

formed consent was obtained from all participants. 

Survey 
The first part of the survey consisted of eight questions that 

evaluated the QoS prior to ICU admission and baseline levels 

of anxiety and depression (Supplementary Figure 1). Patients 

were asked to rate their QoS at home on a visual analog scale 

ranging from 0 (worst possible sleep) to 100 (best possible 

sleep). They were also asked to indicate whether they slept reg-

ularly at home, had ever experienced symptoms of insomnia, 

duration of sleep, average bedtimes, and medications used 

for insomnia (if any) prior to hospitalization. Three questions 

adopted from the Hospital Anxiety and Depression Scale [15] 

were used to assess the levels of anxiety and depression among 

patients. 

The second part of the survey was conducted after patients 

had spent more than 24 hours in the ICU. Patients were asked 

to rate their QoS using the five K-RCSQ items and to identify 

any barriers to sleep in the ICU (Supplementary Figure 2). A 

“good” QoS was a priori defined as a score ≥50 on the visual 

analog scale, which has previously shown high sensitivity and 

specificity in determining good QoS [16,17]. 

■ The Korean version of the Richards-Campbell Sleep 
Questionnaire was used to subjectively assess the sleep 
quality of patients in the intensive care unit.

■ Physical discomfort, patient care interactions, and feeling 
unwell were identified as barriers to sleep.

KEY MESSAGES



280 https://www.accjournal.org Acute and Critical Care 2023 August 38(3):278-285

Ahn YH, et al. Sleep quality of patients in the ICU

Statistical Analysis 
The QoS scores on the visual analogue scale were treated as 

non-normally distributed continuous data. Patients were 

categorized into two groups based on overall K-RCSQ scores: 

the good QoS group included patients with a score ≥50, while 

the poor QoS group included those with an overall score <50. 

Categorical variables were expressed as counts and percent-

ages, and continuous variables were expressed as means and 

standard deviations (SDs) or medians and interquartile ranges 

(IQRs). Between-group differences were assessed using the 

Mann-Whitney U-test for quantitative variables and Fisher’s 

exact test for qualitative variables. The Spearman rank-correla-

tion method was used to compare the QoS at home with the 

overall K-RCSQ QoS score in the ICU. As a pilot study, the sam-

ple size was not calculated a priori [18-20]. All analyses were 

two-tailed, and a P-value <0.05 was considered significant. Sta-

tistical analyses were performed using the IBM SPSS ver. 24.0 

(IBM Corp.). 

RESULTS 

Study Participants 
Thirty patients completed the survey during the study period, 

19 of whom had an overall QoS score <50 in the ICU. The base-

line characteristics of the study population are summarized in 

Table 1. The mean age was 59±14 years, 16 (53%) were men, 

and the median ICU length of stay was 6.5 days (IQR, 4.0–10.8 

days). The median Sequential Organ Failure Assessment 

(SOFA) score and clinical frailty score were 6 (4–9.8) and 4 

(4–5), respectively. Overall, 16 patients (53%) required MV, and 

12 patients (40%) received continuous renal replacement ther-

apy during their ICU stay. Although patients in the poor sleep 

group had a higher prevalence of congestive heart failure (10 

[52.6 %] vs. 1 [9.1%], P=0.02), no significant differences were 

observed in the incidence of other comorbidities. Regarding 

medications used within 24 hours prior to the survey, 19 (63%) 

patients received treatment with opioids, 16 (53.3%) with ste-

roids, 18 (60%) with dexmedetomidine, and four (13.3%) with 

benzodiazepines. No differences in the use of medications 

between the two groups were observed. Of the 18 patients who 

received dexmedetomidine, six (20%) were under light seda-

tion the night before and at the time of the survey. 

QoS before and after ICU Admission 
Of the 12 (40%) patients who had experienced insomnia prior 

to ICU admission, nine (75%) had used medications to treat 

their insomnia. No significant difference in the number of pa-

tients with insomnia before ICU admission was seen between 

the two groups (9 [47.4%] vs. 3 [27.3%], P=0.44) (Table 1). The 

self-reported QoS scores of the study participants are pre-

sented in Table 2. Patients reported a median of 7 hours (6–8 

hours) of sleep at home and a median bedtime of 10 PM (9–11 

PM). In addition, 18 patients (60%) reported sufficient sleep 

at home and had a median QoS score of 60 (36.3–73.8). The 

Spearman correlation coefficient showed no meaningful re-

lationship between QoS at home and the overall K-RCSQ QoS 

score in the ICU (r=0.16, P=0.40). The mean (SD) scores for 

each K-RCSQ item were as follows: 48.3 (32.3) for sleep depth, 

49.5 (31.4) for falling asleep, 50.5 (30.7) for awakening, 51.7 

(28.4) for returning to sleep, and 48.3 (31.3) for overall sleep 

quality (Supplementary Table 1). 

Factors Influencing Sleep in the ICU 
The self-reported factors influencing the QoS in the ICU are il-

lustrated in Figure 1. The most common barriers to sleep were 

physical discomfort (43%), being awoken for procedures (43%), 

and feeling unwell due to underlying medical conditions 

(37%). Environmental factors including noise (30%) and light 

(13%) were also identified as sources of sleep disruption. The 

median K-RCSQ scores for each sleep barrier are presented 

in Table 3. Physical discomfort (median [IQR]: 32 [28.0–38.0] 

vs. 69 [42.0–80.0], P=0.004), being awoken for procedures (36 

[20.0–48.0] vs. 54 [36.0–80.0], P=0.04), and feeling unwell (31 

[18.0–42.0] vs. 54 [40.0–76.0], P=0.01) were significantly asso-

ciated with lower overall K-RCSQ scores (Table 3). When each 

factor influencing sleep was compared between patients with 

good QoS and those with poor QoS, no significant differences 

were observed (Table 4). 

DISCUSSION 

This descriptive pilot study showed that the QoS at home was 

not significantly correlated with the QoS in the ICU and identi-

fied possible factors influencing sleep quality among critically 

ill patients. We found that physical discomfort, being awoken 

for procedures, and feeling unwell were significantly associat-

ed with lower K-RCSQ scores; the identification of such factors 

is the first step toward improving the QoS in critically ill pa-

tients. Additionally, this study was the first to use the K-RCSQ 

to evaluate sleep quality in a specific cohort of patients admit-

ted to medical ICUs. As sleep disturbance can lead to adverse 

physical and psychological consequences, it is important to 
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Table 1. Characteristics of the patients according to the quality of sleep in the ICU
Characteristic Poor quality of sleep (n=19) Good quality of sleep (n=11) P-value
Age (yr) 60±15 58±11 0.68a)

Male 12 (63.2) 4 (36.4) 0.26
Body mass index (kg/m2) 21.2±4.19 23.6±3.5 0.12a)

Comorbidity
 Cardiovascular disease 5 (26.3) 0 0.13
 Congestive heart failure 10 (52.6) 1 (9.1) 0.02
 Chronic obstructive pulmonary disease 5 (26.3) 1 (9.1) 0.37
 Diabetes mellitus 7 (36.8) 3 (27.3) 0.70
 Chronic liver disease 4 (21.1) 4 (36.4) 0.42
 Chronic kidney disease 1 (12.5) 6 (54.5) 0.16
 Solid tumor malignancy 3 (15.8) 3 (27.3) 0.64
 Leukemia 1 (5.3) 3 (27.3) 0.13
Clinical frailty scaleb) 5 (4.0–5.5) 4 (3.5–4.5) 0.14a)

Insomnia prior to ICU, yes 9 (47.4) 3 (27.3) 0.44
Insomnia medication prior to ICU, yes 7 (36.8) 2 (18.2) 0.42
SOFA scorec) 6 (4.0–9.5)  7 (4.0–9.5) 0.71a)

ICU length of stay (day) 6.5 (4.0–10.8)  7 (6.5–9.0) 0.46a)

Survey date (day) 4 (2–34) 3 (2–10) 0.66a)

MV during ICU stay, yes 10 (52.6) 6 (54.5) 1.0
CRRT during ICU stay, yes 8 (42.1) 4 (36.4) 1.0
Reason for ICU admission
 Respiratory 12 (63.2) 8 (72.7) 0.70
 Cardiovascular 7 (36.8) 1 (9.1) 0.20
 Renal replacement therapy 7 (36.8) 3 (27.3) 0.70
 Gastrointestinal bleeding 1 (5.3) 1 (9.1) 1.0
 Neurologic 1 (5.3) 0 1.0
 Sepsis 13 (68.4) 7 (63.6) 1.0
Drugs used in the ICUd)

 Steroids 9 (47.4) 7 (63.6) 0.47
 Benzodiazepines 3 (15.8) 1 (9.1) 1.0
 Opioids 12 (63.2) 7 (63.6) 1.0
 Dexmedetomidine 11 (57.9) 5 (45.5) 0.71

Values are presented as mean±standard deviation, number (%), or median (interquartile range).
ICU: intensive care unit; SOFA: Sequential Organ Failure Assessment; MV: mechanical ventilation; CRRT: continuous renal replacement therapy.
a) Indicates variables analyzed using the Mann-Whitney U-test; b) The clinical frailty scale ranges from 1 to 9, with a score of 5 or greater indicating frailty;  
c) Scores on the SOFA scale range from 0 to 24, with higher scores indicating more severe organ dysfunction; d) Indicates drugs used in the ICU 24 hours prior to 
or at the time of the survey.

Table 2. Self-reported quality of sleep at home and in the ICU
Variable Poor quality of sleep (n=19) Good quality of sleep (n=11) P-value
Hours of sleep at home 7 (5.5–8.0) 7 (6.0–8.0) 0.76
Bedtime at home, PM 11 (9.0–11.0) 10 (8.5–10.0) 0.29
QoS at home (/100) 50 (32.5–70.0) 65 (50.0–85.0) 0.15
QoS in the ICU (/100) 34 (24.0–42.0) 72 (70.0–95.0) <0.001

Values are presented as median (interquartile range).
ICU: intensive care unit; QoS: quality of sleep.
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Figure 1. Self-reported barriers to sleep in the intensive care unit.

understand how well patients are sleeping and to identify po-

tentially modifiable barriers to sleep in the ICU. 

Our study showed that the QoS in the ICU did not differ 

from that at home, which conflicts with the results of a previ-

ous study of 56 critically ill patients that showed significantly 

worse QoS in the ICU than prior to hospitalization (median, 

7.15/10; Z=−3.02; P=0.002) [21]. In another study of 144 hospi-

talized patients, the mean sleep duration in the hospital was 

significantly lower than that at home (5.7 hours vs. 7.1 hours, P 

<0.01) [11]. Such conflicting results can perhaps be attributed 

to heterogeneity within the patient population and differences 

in hospital environments: in comparison with multiple occu-

pancy rooms, stays in single-patient rooms have been associat-

ed with a faster onset of rapid-eye-movement sleep [22]. While 

most patients included in our study stayed in single-patient 

rooms, more than half of the patients in the study by Delaney 

et al. [11] stayed in multiple-occupancy rooms—such environ-

mental differences may have contributed to the discrepancies 

observed between our study and existing literature.

Patients in our study reported that environmental factors, 

including light and sound, were barriers to sleep in the ICU. 

The average sound levels in the ICU are between 41–68 dB 

[21,23,24], exceeding the World Health Organization recom-

mendations of 30 dB at night [25]. Moreover, sound is a com-

mon source of sleep disturbance [13,21], and noise in the ICU 

can potentially be reduced without much compromise for 

patient safety. An observational study comparing sound levels 

in different ICU rooms showed that 64% of disruptive sounds 

were caused by monitor alarms and conversations unrelated 

to patient care [26]. Such noise can be reduced by minimiz-

ing redundant alarms and avoiding unnecessary dialogue 

during nighttime hours. In addition to sound, light has also 

been reported as a source of sleep disturbance [12,13], and 

approximately 13% of patients in the present study reported 

light as a significant barrier to sleep in the ICU. Even short- and 

low-intensity light levels have been associated with circadian 

misalignment [13], and brief flashes of light can cause larger 

circadian phase shifts compared with continuous light [27]. 

The use of shades, dimming of lights, and application of blind-

folds may be simple measures to reduce the negative impacts 

of light on sleep in the ICU. 

Approximately 43% of patients reported that physical 

discomfort and being awoken for procedures negatively in-

fluenced sleep quality in the ICU. Noxious stimuli such as 

frequent position changes and suctioning can be bothersome, 

and physical discomfort has previously been recognized as 
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being detrimental to sleep in critically ill patients [28,29]. Ga-

bor et al. [23] reported that patient care interactions occur up 

Table 3. K-RCSQ scores according to barriers to sleep
Barrier to sleep K-RCSQ score P-value
Environmental factor
 Light 0.48
  Yes 43 (32.0–46.5)
  No 44 (31.3–70.8)
 Noise 0.25
  Yes 44 (16.0–54.0)
  No 42 (32.0–72.0)
 Procedure 0.04
  Yes 36 (20.0–48.0)
  No 54 (36.0–80.0)
Biological factor
 Physical discomfort 0.004
  Yes 32 (28.0–38.0)
  No 69 (42.0–80.0)
 Medical condition 0.01
  Poor 31 (18.0–42.0)
  Good 54 (40.0–76.0)
 Pain 0.07
  Yes 33 (12.0–40.5)
  No 47 (33.5–71.3)
 Anxiety 0.14
  Yes 35 (27.5–43.0)
  No 51 (34.5–71.5)
 Depression 0.33
  Yes 38 (29.0–40.0)
  No 46 (31.5–70.5)

Values are presented as median (interquartile range). P-values were obtained 
using the Mann-Whitney U-test.
K-RCSQ: Korean version of the Richards-Campbell Sleep Questionnaire.

Table 4. Factors influencing sleep quality in the ICU
Factor Poor quality of sleep (n=19) Good quality of sleep (n=11) P-value
Environmental factor
 Light 3 (15.8) 1 (9.1) 1.0
 Noise 7 (36.8) 2 (18.2) 0.42
 Procedure 11 (57.9) 2 (18.2) 0.06
Biological factor
 Physical discomfort 11 (57.9) 2 (18.2) 0.06
 Medical condition 9 (47.4) 2 (18.2) 0.14
 Pain 5 (26.3) 1 (9.1) 0.37
 Anxiety 7 (36.8) 1 (9.1) 0.20
 Depression 3 (15.8) 0 0.28

Values are presented as number (%). P-values were obtained using the Fisher’s exact test.
ICU: intensive care unit.

to eight times for every hour of sleep, and activities such as 

blood draws, vital sign measurements, and dressing changes 

at night can be disruptive. Simple measures such as delaying 

non-essential procedures until the morning and minimizing 

the number of position changes at night may be helpful in im-

proving the QoS of patients in the ICU. Although optimizing 

the ICU environment for better sleep is important, such inter-

ventions must be performed carefully to avoid compromising 

patient safety and overall quality of care. 

Our study has several strengths. This prospective study 

identified modifiable factors associated with poor sleep qual-

ity in the ICU. By recognizing such factors, potential measures 

can be taken to optimize the ICU environment to allow for 

better sleep. Additionally, our study used the K-RCSQ to as-

sess sleep quality in a noninvasive manner and showed that 

the K-RCSQ is a valid, readily available tool for measuring QoS 

in critically ill patients at the bedside. Taken together, the re-

sults of our study not only showcase the QoS of patients in the 

ICU, but also provide insight into the possible areas of change 

that can translate to better sleep and, ultimately, to better pa-

tient outcomes. 

Despite its strengths, our study has some limitations. First, 

this was a single-center study that included a limited number 

of patients, which restricts the generalizability of our findings. 

Second, as our study used subjective assessments of sleep, 

recall bias can be a source of confounding. Third, six patients 

received dexmedetomidine the night before the survey, which 

may have affected their responses to the questionnaire. The 

effects of dexmedetomidine have been shown to resemble 

natural sleep [30], and its sedative and analgesic properties 

may have influenced the sleep quality of patients who were 

under light sedation at the time of the survey. Fourth, as this 
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study did not conduct follow-up evaluations of sleep quality 

throughout a patient’s time in the ICU, our results do not re-

flect the changes in the QoS over the entire ICU stay. In addi-

tion, we were unable to gather information on sleep duration 

in the ICU, which further limits the comprehensiveness of the 

study. Finally, as different tools were used to assess QoS at 

home and in the ICU, making comparisons between the two 

is limited; further validation studies are needed to assess the 

usefulness of the K-RCSQ for evaluating the QoS at home. 

Among critically ill patients, the QoS at home was not sig-

nificantly correlated with the QoS in the ICU. Noise, light, 

patient care interactions, physical discomfort, and feeling 

unwell were identified as possible barriers to sleep. Many of 

the barriers identified in this study are potentially modifiable, 

and further studies are needed to investigate whether modifi-

cation of such factors is associated with improvement of sleep 

quality in the ICU. 
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