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Obijective: To explore the potential category characteristics of sleep quality in conscious adult patients in the intensive care unit (ICU)
and to analyze the differences in characteristics of different categories of conscious adult patients in the ICU.

Methods: From 5/4/2023 to 30/6/2023, we selected ICU patients of a Class iii Grade A hospital in Wuhan as subjects by simple
random sampling. The general information questionnaire, Acute Physiology and Chronic Health Evaluation II, Numerical Rating Scale
(NRS)/Critical Care Pain Observation Tool (CPOT) and Richards-Campbell Sleep Questionnaire (RCSQ) were used for investigation.
To analyze the latent profile of sleep quality characteristics of adult ICU awake patients and to identify the influencing factors of the
latent profile through univariate analysis and logistic regression analysis.

Results: A total of 298 awake ICU patients were investigated. There were three potential profiles of sleep quality characteristics,
namely “low sleep quality” type (16.31%), “medium sleep quality” type (52.11%), and “high sleep quality” type (31.57%). Logistic
regression analysis showed that age (36-60), disease type admitted to ICU, oxygen administration method, CPOT or NRS score,
postoperative or not, use of analgesic drugs or not, and use of sleep-promoting drugs or not were the factors affecting the sleep quality
of adult ICU awake patients (P < 0.05).

Conclusion: The sleep quality of adult ICU awake patients has obvious classification characteristics. Health professionals can carry
out individualized interventions according to the influencing factors of different potential profiles to improve the sleep quality of adult
ICU awake patients.

Keywords: ICU patients, sleep quality, sleep disorders, latent profile analysis, influencing factors

Introduction

Intensive Care Unit (ICU) patients are a special group with severe, complex illnesses and widespread sleep problems. Poor
sleep quality is associated with associated susceptibility to diseases resulting from impaired immune function, decreased
energy levels, confusion, delayed recovery, and impaired cognitive, respiratory, heart, and endocrine functions. It has been
reported that sleep disorders in critically ill patients account for more than 50%, and sleep disorders in ICU patients are closely
related to mortality, infection rates, and complications.' Critically ill patients in the ICU are exposed to disturbed daily
routines, high levels of noise (eg, staff conversations and alarms) and all-night light, invasive procedures, noxious odors,
extensive physical restraint, and disease-related stress both day and night. Studies have reported that patients in the ICU often
have problems with reduced sleep quality and duration, recurrent arousals, and circadian rhythm disturbances.'~ However,
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most of the relevant studies are carried out on the population, ignoring the interaction of different individual levels, resulting in
the lack of pertinence of the existing research results in guiding the individualized improvement of sleep quality in adult ICU
awake patients, resulting in unsatisfactory intervention effects and waste of medical resources.

At present, sleep assessment is divided into objective sleep assessment and subjective sleep assessment. Objective
sleep assessment methods include Polysomnography (PSG), bispectral index, actigraphy and endogenous melatonin
measurement. However, these objective sleep assessment methods are difficult to be popularized in ICU due to the high
cost of instruments or materials and high technical requirements. PSG is the “gold standard” for sleep assessment.
Subjective sleep assessment includes patient self-assessment questionnaire and assessment by others using questionnaire
or observation, and the Richards Campbell Sleep Questionnaire (RCSQ), which is specifically designed for sleep
assessment of awake patients in ICU, is used to evaluate sleep quality. Often relying on specific cut-off points of the scale
to roughly classify subjects as “good sleep” or “poor sleep”, although practical, may fail to identify heterogeneity of the
group.” Therefore, this study used the individual-centered latent variable method to find the optimal classification model
for sleep quality of adult ICU awake patients.

The traditional Latent Class Analysis (LCA) needs to convert the original score into the 0/1 category according to a critical
standard, and then carry out follow-up analysis. In this process, some data information may be lost and the results may be biased.
Latent Profile Analysis (LPA), as an individualized classification technique of research objects, is an extension of LCA, which
can deal with observation data such as multi-point score or continuous variables to make more full and accurate use of data
information.® In this study, the RCSQ, an assessment tool for sleep quality in adult ICU awake patients, used 0—100 mm visual
analogue scale. The higher the comprehensive score, the better the patient’s sleep quality, which is a continuous variable;
therefore, this study intends to explore the latent classification of sleep quality in adult ICU awake patients using LPA, so as to
analyze whether there is population heterogeneity in sleep quality of adult ICU awake patients and to explore the effects of
demographic variables and related disease variables on different latent profiles. It is expected to provide targeted intervention
measures for adult ICU awake patients with different sleep potential profiles, which is the maximum intervention now, and
provide a more reasonable and scientific basis for effectively improving the sleep quality of adult ICU awake patients.

Study Design
This was an observational study.

The structure of the ICU at the study site is: a total of 16 beds, all of which are open spaces and no separate wards.
Turn off the ICU space lighting at 11 o’clock every night and control the volume (instrument alarm and health
professionals speaking volume). In this study, a simple random sampling method was used to select patients who were
hospitalized in the general ICU of a tertiary hospital in Wuhan from April 5, 2023 to June 30, 2023, and collected data
through questionnaires.

According to the results of previous studies,’ the average incidence of sleep disorders in adult ICU awake patients was
calculated to be 50%, the allowable error was 6%, and the confidence was 1-0=0.95. The sample size to be investigated was
calculated to be 267 cases. Considering 10% unqualified questionnaires, the sample size was 267-293.

Objects and Methods

Subjects

Inclusion criteria: (D) Age >18 years old; 2 The length of stay in ICU >1 night, the admission of awake patients to ICU no
later than 10PM, and the extubation time of intubated patients no later than 10PM; (3) Awareness is clear. Exclusion criteria:
(D long-term use of hypnotics and other hypnotics outside the hospital; (2) cognitive and mental disorders; (3) with mental
illness; (@ patients with delirium. All subjects gave informed consent and voluntarily participated in this study.

Survey Tools

General Information Questionnaire

Through a review of the literature, it was found that Jiang et al® conducted a systematic evaluation of the risk factors for sleep
disorder in patients awake in the ICU and found that environmental factors (equipment noise, nursing staff conversation,
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patient noise, light), treatment factors (night treatment, mechanical ventilation), disease factors (disease itself and drug effects,
pain, and changes in comfort), and psychological factors (anxiety, visiting time, financial burden) all affected the sleep quality
of ICU conscious patients. Our research team combined with literature review data and solicited the opinions of clinical and
nursing experts to jointly design the general information questionnaire for adult ICU awake patients, including demographic
data and disease-related data. Among them, the demographic data includes the age, gender, education level, type of medical
insurance, marital status, etc., of adult ICU awake patients; disease-related information includes clinical diagnosis at the time
of ICU admission, whether it is postoperative, number of tubes carried, oxygen administration, disease severity, pain score, use
of analgesic drugs, and use of sleep-promoting drugs.

Acute Physiology and Chronic Health Evaluation Il

Acute Physiology and Chronic Health Evaluation II (APACHE-II) is an objective system for evaluating the severity and
predicting the prognosis of all kinds of critical patients, especially conscious patients in ICU. It is the most widely used
and authoritative scoring method in the world. In 1981, the American Critical Illness Scoring Research group led by
Knaus® proposed the prototype of APACHE, namely APACHE-I system. After further refinement and improvement,
a modified version was proposed in 1985, namely the APACHE-II system, which is currently the most widely used
critical illness scoring system in China. The APACHEII scoring standard consists of three parts, namely acute physiology
score (APS), age score, and chronic health status score, with a total score of 3, and the highest theoretical score is 71. In
the comprehensive ICU, the score of APACHE-II is positively correlated with the severity of the disease to a certain
extent, and the higher the score, the higher the risk of death,'® and the more severe the disease. In our study, the score
was assessed by ICU clinicians during the first 24 hours of ICU admission.

Numerical Rating Scale for Pain

The Numerical Rating Scale (NRS) is accurate and simplicity, and it has been regarded as the gold standard for pain
assessment by the American Pain Society. NRS of pain was used to represent different degrees of pain (0 = painless, 10 =
severe pain), 03 is mild pain, 4-6 is moderate pain, and >6 is severe pain.'' It is up to the patient to choose different
scores to quantify the degree of pain, with higher scores indicating greater pain intensity. NRS is often used to test pain
intensity or report average pain intensity over the past 24 hours.'> The classification of NRS of pain is clear and
objective, which can help patients make more accurate assessment, thereby improving the comparability of assessment
between different patients. NRS of pain requires patients to have the ability of abstract scale understanding, as well as
certain reading comprehension ability. Therefore, NRS of pain is more suitable for patients over 10 years old with
a certain degree of education. In this study, NRS of pain scale was primarily used in patients who could communicate and
express themselves autonomously.'?

Critical Care Pain Observation Tool

The Critical Care Pain Observation Tool (CPOT) was originally developed from the Behavioral Pain Scale (BPS) designed by
the French and later translated into English.'* From 2002 to 2003, Gelinas et al developed and improved the CPOT scale by
referring to existing assessment scales and work experience.'” In 2007, Gelinas and Johnston provided the measurement
quality of CPOT with a reliability of 0.80 to 0.93. The CPOT value of 3 is the critical score, with a sensitivity of 66.7% and
a specificity of 83.3%, which is concise, easy to operate, and takes less time to meet the work requirements of ICU.'® The
COPT scale includes four parts of behavioral indicators: facial expression, movement, muscle tone, compliance with
mechanical ventilation in patients with endotracheal intubation or pronunciation in non-intubated patients. Each indicator is
scored 0~2, and the total score is 0~8. A score of 0 represents painless and a score of 8 represents the most pain. In this study,
the CPOT pain assessment scale was used in patients who could not communicate verbally but had somatic motor function and
behavior that could be observed, such as awake patients with endotracheal intubation.

Richards-Campbell Sleep Scale

Richards-Campbell Sleep Questionnaire (RCSQ) was developed by American nursing expert Richards'” in 2000, which was
mainly used to measure the sleep quality of patients in ICU. The scale was composed of 5 items, and the 0—100 mm visual
analogue scoring method was used to measure the sleep status of patients from five aspects: sleep depth, difficulty in falling
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asleep, number of awakenings, difficulty in falling asleep and overall sleep quality. The leftmost end of the line is 100 points,
which representing good sleep. The rightmost end of the line is 0 points, representing poor sleep. When measuring, the patient
selected a position on the line that could represent the degree of sleep previous night, and the distance from the crossed point to
the rightmost end of the line is measured using a ruler to record the patient’s score. The patient’s RCSQ sleep score was the
average of five items, with higher scores indicating better sleep. This study adopted the Chinese version of RCSQ translated by
Yang Hui'® et al in 2016, the content validity was 0.840, Cronbach’s a coefficient was 0.874, and the test—retest reliability was
0.912.

Data Collection Methods and Quality Control

Before completing the questionnaire, trained study group members were introduced to the purpose and significance of the
survey using uniform instructional language. When the study subject cannot complete it in person due to physical
limitations or language limitations, the night shift nurse will complete it in place, but it is necessary to communicate with
the patient on the spot and fill in according to the actual sleep of the patient, and the questionnaire can be completed at
7am on the second day. Collect the questionnaire on the spot and check whether there are any missing items on the spot,
and if so, please complete the research object in time.

Statistical Methods

The data were entered and checked by two people to ensure the accuracy of the study data. The measurement data conforming
to normal distribution were described by mean + standard deviation. Frequency and percentage were used to describe the
count data or grade data. Mplus8.3 software was used to classify the sleep quality of adult ICU awake patients with different
scores by exploratory latent profile analysis. Compare the difference between the expected value and the actual value by
Pearson chi-square test, likelihood ratio chi-square test, Akaike information criterion (AIC), Bayesian information criterion
(BIC) and sample size adjusted BIC (aBIC) to judge the model fit. Smaller values indicate better fit; bootstrap’s likelihood
ratio test (BLRT) and Lo-Mendell-Rubin (LMR) are used to compare the fitting differences of each model, that is, to compare
the fitting differences between K-1 class and K class models, and when the difference is statistically significant (P < 0.05), it
shows that the model of K profiles is better than the model of K-1 profile, where K is the number of parameters freely
estimated.'® The closer the information entropy value is to 1, the more accurate the classification.

According to the results of latent profile analysis, the best classification model for sleep quality of adult ICU awake
patients was determined. SPSS 23.0 statistical software was used to analyze the differences in the distribution of
different sleep types by X” test or Fisher’s exact probability method. Wilcoxon and Kruskal-Wallis rank sum tests
were used to compare the differences in general demographic data and disease-related factors of different categories of
sleep quality in adult ICU awake patients. Using disordered multi-classification logistic regression, the potential
category of sleep quality of adult ICU awake patients was used as the dependent variable, and the factors with
significant differences in univariate analysis results were used as independent variables, and the influencing factors of
different potential categories of sleep quality in adult ICU awake patients were discussed in depth, and the difference
was statistically significant with P < 0.05.

Ethic

This study complied with the basic principles of the Declaration of Helsinki, and all patients signed informed consent.
And this study was approved by the Ethics Committee of Zhongnan Hospital, Wuhan University ([2023023K]).

Results

General Information of the Subjects

In this study, a total of 309 questionnaires were distributed and 298 valid questionnaires were returned, and the effective
questionnaire recovery rate was 96.44%. The age of the subjects was 18-87 (52.53 + 17.39) years old, the number of
tubes was 2-9 (4.07 £ 1.49), and the APACHE-II score was 2-27 (10.86 + 4.76). Other general demographic and disease
data are provided in Table 1.
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Table | General Data of Adult ICU Awake Patients and Univariate Analysis of Their Potential Categories of Sleep Quality (n=298, %)

Variables Total Sleep Quality Moderate Sleep Quality Z/H (K) P
Sample Size Was High Sleep Quality Was Low
(n, %) (n=93) (n=155) (n=50)
Gender Male 125 (41.9) 47 (50.5) 62 (40.0) 16 (32.0) —2.252 0.024
Female 173 (58.1) 46 (49.5) 93 (60.0) 34 (68.0)
Age (years) <35 82 (26.8) 21 (22.6) 46 (29.7) 13 (26.0) 6.421 0.040
36~ 89 (30.9) 37 (39.8) 44 (28.4) Il (22.0)
260 127 (42.3) 35 (37.6) 65 (41.9) 26 (52.0)
APACHE-II <10 150 (50.3) 44 (47.3) 80 (51.6) 26 (52.0) 0.649 0.723
I~ 136 (45.6) 46 (49.5) 68 (43.9) 22 (44.0)
221 12 (4.0) 3(3.2) 7 (4.5) 2 (4.0)
Admission to ICU Gynecology and 84 (28.2) 21 (22.6) 50 (32.3) 13 (26.0) 15.787 0.027
disease diagnosis obstetrics
Department of 130 (43.6) 34 (36.6) 69 (44.5) 27 (54.0)
Orthopedics
Urinary system 9 (3.0) 5(54) 4 (2.6) 0 (0)
Hepatobiliary 25 (8.4) 12 (12.9) I (7.1) 2 (4.0)
diseases
Respiratory system 18 (6.0) 99.7) 7 (4.5) 2 (4.0)
Cardiovascular 9 (3.0) 2 (22) 4 (2.6) 3 (6.0)
disease
Endocrine system 4 (1.3) 1 (1.1) 2 (1.3) 1 (2.0)
Digestive system 19 (6.4) 9(9.7) 8(5.2) 2 (4.0
Degree of Junior high school 168 (56.4) 60 (64.5) 82 (52.9) 26 (52.0) 4.677 0.096
education and below
Technical secondary 68 (22.8) 13 (14.0) 42 (27.1) 13 (26.0)
school/high school
College or above 62 (20.8) 20 (21.5) 31 (20.0) 11 (22.0)
Marital status Married 261 (87.6) 81 (87.1) 136 (87.7) 44 (88.0) 0.323 0.956
Unmarried 25 (8.4) 8 (8.6) 12 (7.7) 5 (10.0)
Get divorced 9 (3.0) 3(3.2) 532 1 (2.0)
Widowed spouse 3(1.0) I (L.1) 2 (1.3) 0 (0)
Types of medical Municipal medical 66 (22.1) 20 (21.5) 38 (24.5) 8 (16.0) 0.929 0.920
insurance insurance
Non-local doctors 115 (38.6) 34 (36.6) 59 (38.1) 22 (44.0)
within the province
Cross provincial I (3.7) 2 (22) 8(5.2) 1 (2.0)
medical insurance
General medical 97 (32.6) 33 (35.5) 47 (30.3) 17 (34.0)
insurance
Health insurance for 9 (3.0 4 (4.3) 3 (1.9) 2 (4.0
low-income people
Number of | 7 (23) I (L.1) 1 (0.6) 5 (10.0) 15.429 0.031
catheters carried 2 39 (13.1) 10 (10.8) 25 (l6.1) 4 (8.0)
3 61 (20.5) 26 (28.0) 29 (18.7) 6 (12.0)
4 92 (30.9) 27 (29.0) 40 (25.8) 25 (50.0)
5 52 (17.4) 16 (17.2) 29 (18.7) 7 (14.0)
6 26 (8.7) 7 (7.5) 17 (11.0) 2 (4.0
7 11 (3.7) 4 (4.3) 7 (4.5) 0 (0)
8 8 (27) 1 (1.1) 6 (3.9) 1 (2.0)
9 2 (0.7) I (L.1) | (0.6) 0 (0)
(Continued)
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Table 1 (Continued).

Variables Total Sleep Quality Moderate Sleep Quality Z/H (K) P
Sample Size Was High Sleep Quality Was Low
(n, %) (n=93) (n=155) (n=50)
Mode of oxygen Nasal catheter 227 (76.2) 62 (66.7) 122 (78.7) 43 (86.0) 23.347 <0.001
administration Hyperbaric oxygen 18 (6.0) 5((54) I (7.1) 2 (4.0)
therapy
Breathing was 17 (5.7) 15 (16.1) 2 (1.3) 0 (0)
assisted by
a ventilator
No oxygen 36 (12.1) 11 (11.8) 20 (12.9) 5 (10.0)
Pain score 0 137 (46.0) 5(5.4) 97 (62.6) 35 (70.0) 161.588 <0.001
(CPOT/NRS) | 40 (13.4) 5(5.4) 27 (17.4) 8 (16.0)
2 43 (14.4) 9 (9.7) 28 (18.1) 6 (12.0)
3 78 (26.2) 74 (79.6) 3(1.9) | (2.0)
Postoperative Yes 217 (72.8) 79 (84.9) 133 (85.8) 5 (10.0) —7.686 <0.001
(Yes/No) No 8l (27.2) 14 (15.1) 22 (14.2) 45 (90.0)
Analgesics Yes 169 (56.7) 61 (65.6) 104 (67.1) 4 (8.0) —5.262 <0.001
(Yes/No) No 129 (43.3) 32 (344) 51 (32.9) 46 (92.0)
Sleep Promoting Yes 57 (19.1) 7 (7.5) 16 (10.3) 34 (68.0) —7.235 <0.001
Drugs (Yes/No) No 241 (80.9) 86 (92.5) 139 (89.7) 16 (32.0)

Latent Profile Analysis results and Naming of Sleep Quality of Adult ICU Awake Patients
The RCSQ scores of 298 adult ICU patients were sleep depth (68.070 + 25.93), difficulty in falling asleep (68.104 = 27.99),
number of awakening frequency (58.893 + 26.85), difficulty in falling asleep again (66.409 + 29.02) and overall sleep quality
(69.305 £ 26.66). According to the evaluation results of RCSQ sleep quality in adult ICU patients, a total of 5 latent class
models were fitted in this study, and the fitting indicators of each model are shown in Table 2. As the number of model
classifications increased, the values of AIC, BIC, and aBIC decreased continuously. For four categories, the P > 0.05 of LMR.
The Entropy is closest to 1 when there are 5 categories, but the P result of LMR is not as good as that of 3 categories, and
Yang®® found that only when the average sample size of each section reaches 50 can robust statistical analysis results be
obtained. Therefore, combined with the interpretation of results and the practical significance of the study, three potential
categories were selected as the optimal model in this study. Discriminant analysis was used to verify the accuracy of the
optimal model of the latent profile analysis, and the results of the average posterior probability were all above 95%, indicating
that the optimal model obtained by the latent profile analysis in this study was reliable and had high discriminative power.
Based on model 3, line plots of each RCSQ item score were obtained according to its feature distribution, as shown in
Figure 1. According to the fluctuation of the average line chart of each item, the characteristic attributes of each category were
named. The item score of C1 category was between C2 and C3, indicating that the sleep quality of this type of patients was

Table 2 Comparison of Fit Parameter Indices of Different Latent Profile Models (n = 298)

Model k AIC BIC aBIC Entropy P Proportion of Categories
LMR BLRT

| 10 14094.422 | 14131.393 | 14099.679 — — — —

2 16 13198.934 | 13258.088 | 13207.346 0.929 <0.001 <0.001 0.3015/0.6985

3 22 12915.051 | 12996.387 | 12926.617 0.908 0.0119 <0.001 0.3157/0.5211/0.1631

4 28 12800.424 | 12903.942 | 12815.144 0.878 0.1062 <0.001 0.922/0.3210/0.1822/0.4046

5 34 12677.929 | 12803.630 | 12695.804 0.967 0.0362 <0.001 0.1141/0.0973/0.2214/0.2987/0.2685

Note: - indicates no such data, P < 0.05 was considered statistically significant.
Abbreviations: k, freely estimated parameter values; AIC, Akaike information criterion; BIC, Bayesian information criterion; aBIC, sample corrected Bayesian information
criterion; entropy, information entropy; LMR, likelihood ratio test, BLRT, bootstrap likelihood ratio test.
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Figure | Distribution of three latent class characteristics of sleep quality in adult ICU awake patients.

medium, and the group was named “medium sleep quality”, accounting for 52.11% (155/298). The overall score level of C2
category was higher, indicating that the patients in this category had higher sleep quality, which was named as the “high sleep
quality” group, accounting for 31.57% (93/298). The overall score level of C3 category was low, indicating that the sleep
quality of these patients was low, which was named as the “poor sleep quality” group, accounting for 16.31% (50/298).

Univariate Analysis of Potential Categories of Sleep Quality in Adult ICU Awake
Patients

The results of univariate analysis showed that the differences in gender, age, type of ICU admission, number of catheters
carried, oxygen mode, CPOT or NRS score, postoperative period, analgesic drugs, and sleep stimulating drugs were

statistically significant (P < 0.05), as shown in Table 1.

Multivariate Analysis of Potential Categories of Sleep Quality in Adult ICU Awake

Patients

Taking the latent profile category of sleep quality of adult ICU awake patients as the dependent variable (“C1 class
moderate sleep quality” group as the reference) and the statistically significant factors in the univariate analysis as the
independent variables, the unordered multi-classification logistic regression model was constructed for multivariate
analysis. Since the unordered multinomial logistic regression automatically performs the comparison of categorical
data, there is no need to set dummy variables. The assignment of each variable is shown in Table 3.

Table 3 Assignment Table for Unordered Multinomial Logistic Regression Analysis of Potential Category Influencing Factors of Sleep
Quality in Adult ICU Awake Patients

Variables Assignment of Value
Gender Male =1, female =2
Age <35=I, 36~60=2, 260=3
Admission to ICU disease Gynecology and obstetrics =1, Department of Orthopedics =2, Urinary system =3, Hepatobiliary diseases =4,
diagnosis Respiratory system =5, Cardiovascular disease =6, Endocrine system =7; digestive system =8
Number of catheters carried Actual value
Mode of oxygen administration No oxygen =1, Nasal catheter =2, Hyperbaric oxygen therapy =3, Breathing was assisted by a ventilator =4
CPOT/NRS Actual value
Postoperative (Yes/No) No =1, Yes =2
Analgesics (Yes/No) No =1, Yes =2
Sleep Promoting Drugs (Yes/No) No =1, Yes =2
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Table 4 Multivariate Analysis of Potential Categories of Sleep Quality in Adult ICU Awake Patients

Variables Sleep Quality Was High Sleep Quality Was Low
B OR 95% CI P B OR 95% ClI P
Lower Upper Lower Upper
Limit Limit Limit Limit
Gender Male —-1.00 | 0.905 0.385 2.130 0.820 0.540 0.540 0.127 2.295 0.404
Age <35 —0.156 | 0.855 0.283 2.582 0.782 1.587 1.587 0.287 8.779 0.597
36~60 | —1.042 | 0.353 0.129 0.963 0.042 0.138 0.138 0.023 0.831 0.031
Admission to ICU disease diagnosis —0.62 | 0.940 0.764 1.157 0.558 0.608 0.608 0.424 0.873 0.007
Number of catheters carried 0.103 1.108 0.808 1.521 0.524 1.430 1.430 0.888 2.303 0.142
Mode of oxygen administration —0.014 | 0.986 0.505 1.923 0.967 0.200 0.200 0.050 0.812 0.024
CPOT/NRS —2.042 | 0.130 0.080 0.211 <0.001 | 0.142 0.142 0.066 0.306 <0.001
Postoperative (Yes/No) No 0.610 | 0.543 0.134 2.198 0.392 | 58.983 | 58.983 7.353 473205 | <0.001
Analgesics (Yes/No) No —0.365 | 0.694 0.241 2.001 0499 | Il1.0l6 | 11016 1.676 72.398 0.013
Sleep Promoting Drugs (Yes/No) No —0.256 | 0.774 0.176 3.404 0.735 0.039 0.039 0.007 0.232 <0.001

The results of logistic regression analysis showed that age (36—60, P = 0.042), CPOT OR NRS score (P < 0.001) were
the influencing factors of high sleep quality, and the OR were (0.353, 95% CI: 0.129-0.963) and (0.130, 95% CI: 0.080—
0.211), respectively. Age and pain score had a negative effect on the “high sleep quality” group, that is, the younger the
age and the lower the pain score, the higher the sleep quality of the patients.

Age (36-60, P = 0.031), type of disease admitted to ICU, oxygen administration method, CPOT or NRS score,
postoperative or not, use of analgesics or not, use of sleep-promoting drugs or not were the influencing factors of poor
sleep quality group (P < 0.05). The lower the age, the more complex the way of oxygen inhalation, the higher the pain
score, the postoperative patients, and the patients who did not use analgesics or sleep-promoting drugs had lower sleep
quality, as shown in Table 4.

Discussion
The Sleep Quality of Adult ICU Awake Patients is Generally at a Moderate Level and

There is Population Heterogeneity in Sleep Characteristics

In this study, the overall sleep quality score of RCSQ in adult awake patients in ICU was (69.305+26.66), which was at
a medium level, and the score of difficulty in falling asleep was (68.104+27.99), and the score of difficulty in falling
asleep again was (66.409+29.02), which was relatively high. It shows that sleep disorders are common in adult ICU
awake patients, which is similar to the results of the study (49.05 £18.86) of Li et al.>! Moreover, the study results of
Bao?? et al showed that 42.69% of patients had moderate sleep quality, which was consistent with the results of this study
(52.11%). Due to the special treatment environment of ICU, patients have psychological pressure, and their sleep
problems are often ignored by the nurses.”” Therefore, health professionals should pay great attention to the sleep
management of patients.

In this study, through latent profile analysis, we found that there were significant individual differences in sleep
quality among adult awake patients of ICU, which were identified into three latent categories, named as “poor sleep
quality”, “medium sleep quality”, and “high sleep quality”. (D The “poor sleep quality” group accounted for 16.31%, and
the score of each item was below 30 score and the line chart performance was relatively flat. The main characteristics of
this category of patients were shallow sleep depth, difficulty falling asleep, more awakening times, difficulty re-falling
asleep and low overall sleep quality. Analysis of the reasons may be related to the unfamiliar environment of ICU. In this
study, through potential cross-sectional analysis, it was found that there were significant individual differences in sleep
quality in adult ICU awake patients, which were identified into three potential categories, named “low sleep quality”,
“moderate sleep quality” and “high sleep quality”. (1) “Low sleep quality” type, accounting for 16.31%, the scores of
each item were below 30 points and the line chart performance was relatively flat, and patients in this category were
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mainly characterized by shallow sleep depth, difficulty falling asleep, many awakenings, difficulty re-falling asleep and
low overall sleep quality. The reasons for the analysis may be related to the unfamiliar environment of the ICU, the
patient’s adaptive ability, and the disease. Therefore, for such patients, the causes and influencing factors of sleep
disorders should be actively clarified, and targeted non-drug interventions should be carried out as soon as possible, such
as prolonging sleep time through light therapy and mind-body exercise, reducing the number and time of wakefulness,
and improving sleep quality.** @medium sleep quality group accounting for 52.11%. The RCSQ score of these patients
was between 50 ~ 60, which was at the middle level. However, the scores of difficulty in falling asleep and re-sleeping
after awakening remained high. Awake adult ICU patients with “medium sleep quality” may be the main type of sleep
disorders. 3) The “high sleep quality” group accounted for 31.57%. Figure 1 shows that the scores of each item of RCSQ
in this category of patients were between 75 ~ 90, which is at a high level. However, the characteristics of these patients
are the same as those of the C1, C2 categories of patients, and the scores of difficulty falling asleep and re-falling asleep
after awakening are still high, and sleep disturbances remain. The results of this study show that there are obvious
categorical characteristics of sleep quality in adult ICU awake patients, suggesting that health professionals must
recognize the differences between the nursing needs of different categories of patients and incorporate effective resources
and interventions into treatment plans to improve sleep quality of adult ICU awake patients.

The Distribution Characteristics of ICU Awake Patients with Different Sleep Quality
Types Were Significantly Different

Although the patient’s general profile and disease-related information are not easy to intervene, understanding the
differences among patients with different sleep quality types can help health professionals identify them early. The
results of univariate analysis of this study showed that there were differences in gender, age, disease type in ICU, number
of catheters, oxygen administration method, CPOT or NRS score, postoperative or not, use of analgesics and use of sleep-
promoting drugs among adult ICU awake patients with different sleep quality types, and the older the age, the worse the
sleep quality of the patients. This is different from the studies of Chen et al* and Li et al,”' which may be related to the
fact that our study did not include the noise factor and the definition of the research object was different. The noise
variable was not included because it was routine to provide earplugs during our daily nursing, and we will ask patients at
bedtime if they need them and provide them in a timely manner. However, the above variables did not all enter the final
logistic regression, which may be related to the small sample size of the “high sleep quality” group and the “poor sleep
quality” group in our study. Future studies can expand the sample size to further verify the influence of the above factors
on the categories of adult ICU awake patients.

There are Many Influencing Factors for ICU Awake Patients with “Poor Sleep
Quality”, and Targeted Interventions Should Be Taken

The results of logistic regression analysis showed that age (36—60), CPOT or NRS score were the influencing factors of
“high sleep quality”. Age (36-60), type of ICU admission, oxygen administration method, CPOT or NRS score,
postoperative or not, use of analgesic drugs or not, use of sleep-promoting drugs were the influencing factors of “poor
sleep quality” group. This is consistent with the results of previous studies.'* Among the influencing factors of age, only
the 36-60 years old age group is the influencing factor of adult ICU awake patients, which may be because the
psychology of this age group is more stressful than that of the elderly, and most of them are transferred to ICU after
surgery, which has a greater impact on sleep of these patients due to objective reasons such as pain. In addition,
compared with the “medium sleep quality” group, the patients who were not transferred to ICU after surgery did not use
analgesics, and sleep-promoting drugs were more likely to belong to the “poor sleep quality” group. The type of disease
admitted to ICU, oxygen administration method, CPOT or NRS score were important predictors of “poor sleep quality”.
Therefore, health professionals should attach great importance to the sleep problems of ICU patients in clinical work,
conduct correct and timely assessment, and give effective targeted and personalized interventions to improve the sleep
quality of patients, such as standardized pain management, drug intervention when necessary, and timely handling of
instrument alarms. However, drug intervention is costly and prone to side effects. Non-drug intervention has the
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advantages of less adverse reactions, low cost and strong operability, and has been recognized by health professionals and
patients.”> And studies have shown that*® non-pharmacological interventions can improve patients’ sleep well.

Conclusions

This study found that the sleep quality of adult ICU awake patients was generally at a medium level. Three categories
were identified by latent profile analysis, which confirmed that there was obvious group heterogeneity in the sleep quality
of adult ICU awake patients. It is suggested that health professionals should take targeted intervention measures
according to different types of patients’ sleep quality and different influencing factors in the process of clinical practice.

Limitations and Prospects of This Study
This study has certain limitations: this study is an observational survey and cannot be inferred the causal relationship
between the sleep quality of awake ICU patients and the patient’s diagnosis. This study is the first to use latent profile
analysis to classify the sleep quality of adult ICU awake patients at an individual level and name it based on the trend of
latent profile analysis charts, and the appropriateness of this name needs to be further explored. In addition, this study
was a single-center study. On the one hand, future studies should expand the sample of survey subjects and carry out
multi-center studies, longitudinally analyze the association between sleep disorders and disease diagnosis in adult ICU
patients and explore its causal relationship. On the other hand, objective assessment tools can be used to assess the sleep
characteristics of adult ICU awake patients to improve the accuracy of sleep potential classification, further verify the
conclusions of this study, and lay the foundation for the construction of targeted intervention programs for different
classifications of sleep quality in adult patients with awake ICU.

Through the profile analysis of sleep quality of adult ICU awake patients, targeted interventions can be taken for these
patients according to different types of sleep quality, so as to reduce the incidence of sleep disorders in ICU awake
patients, improve their sleep quality, and further reduce the incidence of delirium in ICU patients.
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