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Abstract
Introduction: Poor sleep quality is a risk factor for delirium in hospitalized patients.
Objective: To assess the association between subjective sleep quality and delirium, and to analyze pharmacotherapy during hospitalization.
Methods: A multicenter cross sectional study was conducted from June 2023 to March 2024 in seven general wards in the Czech Republic. 
The sample included 254 patients. Delirium was assessed daily using the Confusion Assessment Method short form. Sleep quality was 
evaluated on days 2 to 4 using the Richards–Campbell Sleep Questionnaire.
Results: Patients with delirium had longer hospital stays (8.25 vs 7.12 days), higher alcohol consumption (p < 0.001; tau = 0.242), and 
were more often admitted to medical wards (55.1%; p < 0.001; tau = 0.223). Total sleep scores were significantly lower in delirium 
patients, with the largest difference on night one (60.3 ± 26.2 vs 30.5 ± 23.9; p < 0.001). The total score showed the best discriminative 
ability (Youden index 0.369 and 0.279), whereas individual items were insufficient. Patients with delirium used more medications  
(p < 0.001), mainly antipsychotics and neuroleptics; benzodiazepines were not associated except clonazepam.
Conclusion: Delirium was associated with poorer sleep quality and higher antipsychotic use. Individual Richards–Campbell Sleep 
Questionnaire items showed limited ability to reliably distinguish sleep quality, particularly among delirium patients.
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Introduction

Delirium is a common and serious condition in hospitalized 
patients, characterized by sudden, usually reversible impair-
ments in attention, cognition, and consciousness, often with 
a fluctuating course (Huang, 2025). It predominantly affects 
older adults, with at least 10% of patients over 65 experienc-
ing delirium during hospitalization (Inouye et al., 2014). Post-
operative delirium occurs in 15–50% of older surgical patients 
and is more frequent after major surgery or in intensive care 
units (ICUs), affecting up to 80% of mechanically ventilated 
patients (Fenta et al., 2025; Liu et al., 2024). Delirium is asso-
ciated with prolonged hospital stays, increased mortality, and 
risk of long-term cognitive impairment (Brennan et al., 2023). 
Sleep disturbance is both a risk factor and a consequence of 
delirium. Poor sleep can disrupt neurotransmitter balance, 

particularly acetylcholine and dopamine, contributing to delir-
ium development (Farasat et al., 2020). Objective and subjec-
tive measures indicate that short or fragmented sleep and low 
self-rated sleep quality increase delirium risk, while delirium 
itself disrupts the sleep-wake cycle (Jaiswal et al., 2021; Mal-
donado, 2018; Nameth et al., 2024; Zheng et al., 2023). For 
nursing practice, assessing subjective sleep quality is essential 
for early identification of at-risk patients. Nurses play a key 
role in monitoring sleep, implementing sleep-promoting in-
terventions, and observing cognitive changes, which can help 
prevent delirium and improve patient outcomes (Szewczak et 
al., 2025).

The primary objective of the present study was to investi-
gate the relationship between subjective sleep quality and the 
presence of delirium. The second objective was to determine 
the discriminative ability of the Richards–Campbell Sleep 
Questionnaire items with respect to subjectively perceived 
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sleep quality and the presence or absence of delirium. Finally, 
we aimed to analyze medications used to treat delirium in hos-
pitalized patients.

 
Materials and methods

Design
A multicenter cross-sectional study.

Sample size estimation
To determine the required sample size, the following formu-
la suitable for cross-sectional studies was used: (Zα/2)2 × p ×  
(1-p)/d2. Assuming a 95% confidence interval (Z = 1.96), an es-
timated prevalence of the phenomenon of interest (delirium) 
of 20% (p = 0.2), and a maximum allowable relative estima-
tion error of 6.2% (d = 0.062), the minimum required sample 
size is 160 participants. This is based on the recommendations 
for sample size calculation in medical research (Charan and 
Biswas, 2013). Due to the time period specified (10 months of 
data collection), the sample size was exceeded.

Sample
The study was conducted between June 2023 and March 2024 
and included 254 patients from general medical, surgical, and 
neurological wards in seven hospitals in the Czech Republic. 
Inclusion criteria were age ≥18 years and hospital stay >96 
hours. Patients were excluded if they had a Glasgow Coma 
Scale (GCS) score <12, terminal illness, pre-existing or treat-
ed sleep disorder, dementia, or a hospital stay shorter than 
96 hours.

Measurement and data collection
Patient demographics and clinical data were recorded on ad-
mission and during hospitalization, including age, sex, prior 
hospitalization, ward type, admission type, surgery, main 
diagnosis, alcohol use, smoking. Finally, the patient’s total 
length of stay on the ward was added to the record.

Confusion Assessment Method (CAM) Short Form. An in-
dividual record was kept for each patient that contained the 
study day number and patient identification data. Addition-
ally, GCS scores and VAS pain scores were recorded at a spe-
cific time of day (7 a.m. to 9 a.m.) starting from admission. 
The form also contained information on the use of physical re-
straints (initiation and termination dates) and on medication 
to treat delirium, if administered.

Four features typical of delirium were assessed by trained 
nurses: (1) acute change or fluctuation in mental status,  
(2) attentional impairment, (3) alteration in the level of think-
ing, (4) alteration of consciousness – the presence of som-
nolence, stupor, or coma. The original CAM questionnaire  
(Inouye et al., 1990) has been validated in the Czech Republic 
(Topinková and Neuwirth, 1995).

Sleep quality was assessed using the Richards–Campbell 
Sleep Questionnaire (RCSQ), a validated tool consisting of five 
items scored 0–100 (higher scores indicate better sleep). Pa-
tients completed the RCSQ each morning between 7 a.m. and 
9 a.m. on Days 2–4; for patients with delirium, assessments 
were performed by night shift nurses (Locihová et al., 2019). 
Permission to use the tool was obtained from the author (Rich-
ards et al., 2000).

Ethical aspects
The study was conducted in accordance with the Declaration 
of Helsinki and was approved by the Ethics Committee of the  

Faculty of Medicine of the University of Ostrava (No. R2/2021), 
the Ethics Committee of the University Hospital Ostrava (No. 
524/21), and the Ethics Committee of the General University 
Hospital in Prague (No. 54/21; grant project AVZ VES 2022 
VFN). The study is registered in the ClinialTrials.gov database 
(ID: NCT05402280).

Data analysis
Descriptive statistics (mean, frequencies, percentages) were 
used to evaluate the data and characterize the study sample. 
Relationships between the study periods and metric or di-
chotomous variables, as well as the association between the 
presence of delirium and sleep quality on each study day, were 
analyzed using robust Kendall’s tau correlations. The analy-
ses were performed using NCSS statistical software, version 
12.0.18 (NCSS, LLC, Kaysville, UT, USA). The diagnostic pow-
er of the tests (binary discriminative power) was determined 
by calculating the area under the ROC curve (AUC) using the 
Youden index, with the level of statistical significance set at  
p < 0.05. This statistical analysis was performed using Stat-
graphics Centurion XV software, version 12.2.06 (Statpoint 
Technologies, Inc., Warrenton, VA, USA).

 
Results

Patients with delirium had longer hospital stays (8.25 vs. 
7.12 days; p < 0.001), higher alcohol consumption (p < 0.001;  
τ = 0.242), and slightly higher pain levels (p < 0.001;  
τ = 0.11). Delirium was more frequent in medical wards (55.1%;  
p < 0.001), while age, sex, smoking, surgery, and main diagno-
ses did not differ significantly between groups (Table 1).

Across all three nights, patients without delirium con-
sistently had higher RCSQ scores than those with delirium, 
indicating better sleep quality. The largest differences were 
observed on the first night, with total scores of 60.3 ± 26.2 
versus 30.5 ± 23.9 (p < 0.001). Differences persisted on the 
second (65.3 ± 25.3 vs. 43.7 ± 25; p < 0.001) and third nights, 
albeit less pronounced (e.g., sleep quality 69.2 ± 27.7 vs. 57.7 
± 24.9; p < 0.001). Kendall’s tau correlations confirmed moder-
ately strong negative associations between delirium and sleep 
quality, and perceived noise levels were higher in delirium pa-
tients across all nights (Table 2).

The discriminative ability of individual RCSQ items was 
generally low in both groups. In patients without delirium, 
cut-off values and Youden indices were higher, with the to-
tal score (cut-off ≥ 54.0; Youden index = 0.348) showing the 
greatest discriminative ability (Table 3). In delirium patients, 
discriminative ability was lower, with Youden indices ranging 
from 0.217 to 0.279; the total score (cut-off ≥ 42.6; Youden 
index = 0.279; AUC = 0.672) remained the most informative 
(Table 4).

Overall medication use was significantly higher in deliri-
um patients (p < 0.001) and showed an upward trend over the 
study period (Day 1: 93.3%; Day 4: 103.1%). Antipsychotics 
and neuroleptics, particularly tiapride, risperidone, and que-
tiapine, were administered more frequently to delirium pa-
tients (p < 0.001), as were some hypnotics (e.g., melperone, 
clomethiazole). Benzodiazepines were generally not associat-
ed with delirium, except for clonazepam (Day 1: p = 0.018; Day 
4: p = 0.005). Antidepressant use did not differ between groups 
(p > 0.05) (Table 5).
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Table 1. Characteristics of patients with and without delirium on Day 1 of their hospital stay

Characteristics Total  
(n = 254)

Non-delirium 
(n = 165)

Delirium  
(n = 89) p-value Kendall’s tau

Age (years), mean ± SD 63.0 ± 15.9 61.7 ± 15.1 65.4 ± 17 0.077 0.0918 (0.0101, 0.172)

Length of hospital stay (days), mean ± SD 7.52 ± 2.64 7.12 ± 2.67 8.25 ± 2.41 <0.001 –0.272 (–0.346, –0.194)

Alcohol use, mean ± SD 1.01 ± 0.61 0.852 ± 0.481 1.130 ± 0.773 <0.001 0.242 (0.1612, 0.221)

Consciousness (GCS), mean ± SD 14.65 ± 1.35 15.00 ± 1.15 14 ± 1.45 0.05 –0.961 (–0.967, –0.954)

Pain (VAS), mean ± SD 1.92 ± 1.81 1.78 ± 1.81 2.17 ± 1.78 <0.001 0.11 (0.0284, 0.19)

Sex
Male, n (%)
Female, n (%)

129 (50.8)
125 (49.2)

76 (46.1)
89 (53.9)

53 (59.6)
36 (40.4)

0.392 0.0539 (–0.028, 0.135)

Ward
Medical, n (%)
Surgical, n (%)
Neurological, n (%)

102 (40.2)
127 (50.0)

25 (9.8)

53 (32.1)
91 (55.2)
21 (12.7)

49 (55.1)
36 (40.4)

4 (4.5)

<0.001
0.026
0.036

0.223 (0.144, 0.3)
–0.14 (–0.22, –0.0592)

–0.132 (–0.211, –0.0506)

Surgery, n (%) 103 (40.6) 71 (43.0) 32 (36.0) 0.275 –0.0687 (–0.15, –0.0131)

Previous hospitalization, n (%) 181 (71.3) 111 (67.3) 70 (78.7) <0.001 –0.429 (–0.494, –0.36)

Acute admission, n (%) 180 (70.9) 114 (69.1) 66 (74.2) 0.398 –0.0532 (–0.134, 0.0287)

Smoking, n (%) 124 (48.8) 76 (46.1) 48 (53.9) 0.233 0.0751 (–0.0067, 0.156)

Restraints, n (%) 42 (16.5) 0 (0) 42 (47.2) <0.001 0.606 (0.552, 0.655)

ICD-10 diagnoses
A, B – infectious and parasitic diseases, n (%)
C – neoplasms, n (%)
D – diseases of the blood, n (%)
E – endocrine diseases, n (%)
F – mental disorders, n (%)
G – diseases of the nervous system, n (%)
H – diseases of the eye and ear, n (%)
I – diseases of the circulatory system, n (%)
J – diseases of the respiratory system, n (%)
K – diseases of the digestive system, n (%)
L – diseases of the skin, n (%)
M – diseases of the musculoskeletal system and 

connective tissue, n (%)
N – diseases of the genitourinary system, n (%)
R – abnormal clinical findings, n (%)
S – injuries, accidents, n (%)

0 (0)
16 (6.3)
5 (1.9)
8 (3.1)
2 (0.8)

18 (7.1)
0 (0)

77 (30.1)
58 (23.2)
29 (11.4)

0 (0)

17 (6.7)
5 (1.9)
3 (1.2)

16 (6.3)

0 (0)
11 (6.7)
3 (1.8)
4 (2.4)
0 (0)

15 (9.1)
0 (0)

45 (27.9)
41 (25.5)
14 (8.5)

0 (0)

15 (9.1)
5 (3.0)
2 (1.2)

11 (6.7)

0 (0)
5 (5.6)
2 (2.2)
4 (4.5)
2 (2.2)
3 (3.4)
0 (0)

32 (36.0)
17 (19.1)
15 (16.9)

0 (0)

2 (2.2)
0 (0)

1 (1.1)
5 (5.6)

–
0.745
0.818
0.37

0.054
0.091

–
0.184
0.254
0.046

–

0.038
0.099
0.954
0.745

–
–0.0206 (–0.102, 0.0613)
0.0147 (–0.0671, 0.0964)
0.0565 (–0.0253, 0.138)

0.121 (0.0399, 0.201)
–0.106 (–0.187, –0.0248)

–
0.0835 (0.0018, 0.164)

–0.01718 (–0.153, 0.01)
0.126 (0.0442, 0.205)

–

–0.131 (–0.21, –0.0494)
–0.104 (–0.184, –0.0225)

–0.0039 (–0.0856, 0.0779)
–0.0206 (–0.102, 0.0613)

Note: SD – Standard Deviation; VAS – Visual Analogue Scale

Table 2. RCSQ scores on the nights studied with regard to delirium

Characteristics Total Non-delirium Delirium p-value Kendall’s tau

Night 1 n = 254 n = 165 n = 89

Sleep depth, mean ± SD 43.00 ± 26.04 55.7 ± 28.1 30.3 ± 23.8 <0.001 –0.364 (–0.433, –0.291)

Sleep latency, mean ± SD 45.75 ± 26.95 63.2 ± 29.2 28.3 ± 24.7 <0.001 –0.437 (–0.501, –0.369)

Awakenings, mean ± SD 42.50 ± 25.95 59.8 ± 26.5 30.6 ± 25.4 <0.001 –0.407 (–0.473, –0.336)

Return to sleep, mean ± SD 46.65 ± 28.55 62.2 ± 30.6 31.1 ± 26.5 <0.001 –0.381 (–0.449, –0.309)

Sleep quality, mean ± SD 46.60 ± 28.20 60.9 ± 29.5 32.3 ± 26.9 <0.001 –0.365 (–0.434, –0.292)

RCSQ Total, mean ± SD 45.40 ± 25.05 60.3 ± 26.2 30.5 ± 23.9 <0.001 –0.41 (–0.476, –0.34)

Noise, mean ± SD 70.55 ± 27.75 78.0 ± 26.1 63.1 ± 29.4 <0.001 –0.237 (–0.313, –0.159)

Night 2 n = 254 n = 150 n = 104

Sleep depth, mean ± SD 52.30 ± 27.25 63.2 ± 28.4 41.4 ± 26.3 <0.001 –0.308 (–0.38, –0.232)

Sleep latency, mean ± SD 53.25 ± 27.58 65.7 ± 28.9 40.8 ± 26.2 <0.001 –0.341 (–0.411, –0.266)

Awakenings, mean ± SD 54.15 ± 25.95 64.2 ± 25.8 44.1 ± 26.1 <0.001 –0.302 (–0.375, –0.226)
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Table 2. (continued)

Characteristics Total Non-delirium Delirium p-value Kendall’s tau

n = 254 n = 150 n = 104

Return to sleep, mean ± SD 56.50 ± 28.70 67.4 ± 28.7 45.6 ± 28.7 <0.001 –0.294 (–0.367, –0.217)

Sleep quality, mean ± SD 56.20 ± 28.00 66.0 ± 28.2 46.4 ± 27.8 <0.001 –0.276 (–0.35, –0.199)

RCSQ Total, mean ± SD 54.50 ± 25.15 65.3 ± 25.3 43.7 ± 25.0 <0.001 –0.324 (–0.395, –0.249)

Noise, mean ± SD 75.95 ± 24.77 81.9 ± 22.9 70.0 ± 26.5 <0.001 –0.235 (–0.31, –0.156)

Night 3 n = 254 n = 178 n = 76

Sleep depth, mean ± SD 59.65 ± 25.01 64.8 ± 25.8 54.5 ± 24.2 0.002 –0.168 (–0.246, –0.0872)

Sleep latency, mean ± SD 58.20 ± 26.00 64.8 ± 25.8 51.6 ± 26.2 <0.001 –0.222 (–0.299, –0.143)

Awakenings, mean ± SD 60.70 ± 25.65 66.8 ± 25.8 54.6 ± 25.5 <0.001 –0.19 (–0.268, –0.11)

Return to sleep, mean ± SD 62.35 ± 27.06 67.0 ± 27.9 57.7 ± 26.2 0.006 –0.145 (–0.224, –0.0638)

Sleep quality, mean ± SD 63.45 ± 26.34 69.2 ± 27.7 57.7 ± 24.9 <0.001 –0.192 (–0.269, –0.112)

RCSQ Total, mean ± SD 64.10 ± 18.16 73.0 ± 10.8 55.2 ± 23.3 <0.001 –0.194 (–0.272, –0.114)

Noise, mean ± SD 78.85 ± 24.10 81.9 ± 23.7 75.8 ± 24.5 0.002 –0.165 (–0.243, –0.084)

Note: SD – Standard Deviation; RCSQ – Richards–Campbell Sleep Questionnaire

Table 3. Discriminative ability of RCSQ items in patients without delirium – ROC analysis results

RCSQ items mean ± SD Cut-off 
value

Youden 
index AUC (SE) p-value Sensitivity Specificity

Sleep depth 61.2 ± 4.9 ≥52.00 0.305 0.701 ± 0.0180  <0.001 0.737 (0.703, 0.769) 0.769 (0.568, 0.510)

Sleep latency 64.6 ± 1.3 ≥47.00 0.348 0.732 ± 0.0174 <0.001 0.775 (0.742, 0.805) 0.805 (0.595, 0.537)

Awakenings 63.6 ± 3.5 ≥53.00 0.334 0.709 ± 0.0181 <0.001 0.766 (0.734, 0.797) 0.797 (0.568, 0.510)

Return to sleep 65.5 ± 2.9  ≥60.00 0.323 0.694 ± 0.0181 <0.001 0.666 (0.630, 0.700) 0.700 (0.658, 0.601)

Sleep quality 65.4 ± 4.2 ≥53.00 0.321 0.694 ± 0.0181 <0.001 0.697 (0.661, 0.730) 0.730 (0.625, 0.567)

RCSQ Total 66.2 ± 6.4 ≥54.00 0.369 0.720 ± 0.0179 <0.001 0.704 (0.669, 0.737) 0.737 (0.645, 0.588)

Noise 80.6 ± 2.3 ≥86.00 0.231 0.638 ± 0.0186 <0.001 0.576 (0.539, 0.613) 0.613 (0.655, 0.598)

Note: ROC – Receiver Operating Characteristic; RCSQ – Richards–Campbell Sleep Questionnaire

Table 4. Discriminative ability of RCSQ items in patients with delirium – ROC analysis results

RCSQ items mean ± SD Cut-off 
value

Youden 
index AUC (SE) p-value Sensitivity Specificity

Sleep depth 42.1 ± 12.1 ≥38.00 0.242 0.638 ± 0.0185  <0.001 0.509 (0.480, 0.712) 0.537 (0.660, 0.712)

Sleep latency 40.2 ± 11.7 ≥33.00 0.261 0.647 ± 0.0199 <0.001 0.644 (0.569, 0.662) 0.682 (0.618, 0.561) 

Awakenings 43.1 ± 12.0 ≥38.00 0.238 0.663 ± 0.0199 <0.001 0.531 (0.479, 0.513) 0.583 (0.770, 0.676) 

Return to sleep 44.8 ± 13.3  37.00 0.217 0.637 ± 0.0207 <0.001 0.783 (0.733, 0.822) 0.819 (0.439, 0.386)

Sleep quality 45.5 ± 12.7 ≥40.00 0.246 0.661 ± 0.0199 <0.001 0.691 (0.657, 0.724) 0.737 (0.561, 0.526)

RCSQ Total 43.1 ± 12.4 ≥42.60 0.279 0.672 ± 0.1200 <0.001 0.714 (0.662, 0.741) 0.701 (0.658, 0.744) 

Noise 69.6 ± 6.4 ≥73.00 0.219 0.644 ± 0.0189 <0.001 0.689 (0.657, 0.729) 0.731 (0.521, 0.461) 

Note: ROC – Receiver Operating Characteristic; RCSQ – Richards–Campbell Sleep Questionnaire
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Table 5. Delirium treatment-related medications used during the study period

Characteristics Total Non-delirium Delirium p-value Kendall’s tau

Day 1 n = 254 n = 165 n = 89

Overall medication use 124 (48.8) 41 (24.8) 83 (93.3) <0.001 0.545 (0.432, 0.666)

Benzodiazepines – all, n (%) 33 (13.0) 23 (13.9) 10 (11.2) 0.834 –0.013 (–0.0711, 0.0968)

Non-benzodiazepine hypnotics – zolpidem, n (%) 8 (3.1) 7 (4.2) 1 (1.1) 0.176 –0.0852 (–0.166, –0.0035)

Other hypnotics – melperone, n (%) 12 (4.7) 0 (0) 12 (13.5) <0.001 0.303 (0.227, 0.376)

Psychopharmaceuticals – clomethiazole, n (%) 11 (4.3) 1 (0.6) 10 (11.2) <0.001 0.249 (0.171, 0.324)

Antidepressants – all, n (%) 12 (4.7) 6 (3.6) 6 (6.7) 0.353 –0.025 (–0.0821, 0.0678)

Antipsychotics – quetiapine, n (%) 8 (3.1) 1 (0.6) 7 (7.9) 0.002 0.198 (0.119, 0.276)

Neuroleptics – all, n (%) 38 (15.0) 2 (1.2) 36 (40.4) <0.001 0.557 (0.443, 0.729

Antihistamines – all, n (%) 2 (0.8) 1 (0.6) 1 (1.1) 0.468 –0.0462 (–0.128, 0.0357)

Day 2 n = 254 n = 150 n = 104

Overall medication use 152 (59.8) 39 (26.0) 113 (108.6) <0.001 0.604 (0.549, 0.653)

Benzodiazepines – all, n (%) 36 (14.2) 22 (14.7) 14 (13.5) 0.166 0.0871 (0.0054, 0.168)

Non-benzodiazepine hypnotics – zolpidem, n (%) 7 (2.6) 6 (4.0) 1 (1.0) 0.147 –0.0913 (–0.172, –0.0096)

Other hypnotics – melperone, n (%) 16(6.3) 2 (1.3) 14 (13.5) <0.001 0.246 (0.167, 0.321)

Psychopharmaceuticals – clomethiazole, n (%) 13 (5.1) 0 (0) 13 (12.5) <0.001 0.279 (0.202, 0.353)

Antidepressants – all, n (%) 12 (4.7) 6 (4.0) 6 (5.8) 0.516 0.041 (–0.0409, 0.122)

Antipsychotics – quetiapine, n (%) 13 (5.1) 0 (0) 13 (12.5) <0.001 0.649 (0.599, 0.694)

Neuroleptics – all, n (%) 54 (21.2) 3 (2.0) 51 (49.0) <0.001 0.246 (0.167, 0.321)

Antihistamines – all, n (%) 1 (0.4) 0 (0) 1 (1.0) 0.233 0.0755 (–0.0063, 0.156)

Day 3 n = 254 n = 178 n = 76

Overall medication use 161 (63.4) 72 (40.4) 89 (117.1) <0.001 0.666 (0.618, 0.709)

Benzodiazepines – all, n (%) 38 (14.9) 27 (15.2) 11 (14.5) 0.389 0.0542 (–0.0277, 0.135)

Non-benzodiazepine hypnotics – zolpidem, n (%) 8 (3.1) 8 (4.5) 0 (0) 0.061 –0.118 (–0.198, –0.0364)

Other hypnotics – melperone, n (%) 18 (7.1) 5 (2.8) 13 (17.1) <0.001 0.255 (0.177, 0.33)

Psychopharmaceuticals – clomethiazole, n (%) 13 (5.1) 3 (1.7) 10 (13.2) <0.001 0.238 (0.16, 0.314)

Antidepressants – all, n (%) 14 (5.5) 8 (4.5) 6 (7.9) 0.279 0.0682 (–0.0136, 0.149)

Antipsychotics – quetiapine, n (%) 16 (6.3) 4 (2.2) 12 (15.8) <0.001 0.574 (0.516, 0.626)

Neuroleptics – all, n (%) 52 (20.5) 15 (8.4) 37 (48.7) <0.001 0.255 (0.177, 0.33)

Antihistamines – all, n (%) 2 (0.8) 2 (1.1) 0 (0) 0.358 –0.0582 (–0.139, 0.0237)

Day 4 n = 254 n = 222 n = 32

Overall medication use 141 (55.5) 108 (48.6) 33 (103.1) <0.001 0.29 (0.213, 0.363)

Benzodiazepines – all, n (%) 41 (16.1) 31 (14.0) 10 (3.2) 0.084 0.109 (0.0271, 0.189)

Non-benzodiazepine hypnotics – zolpidem, n (%) 7 (2.8) 7 (3.2) 0 (0) 0.312 –0.0639 (–0.145, 0.0179)

Other hypnotics – melperone, n (%) 12 (4.7) 10 (4.5) 2 (6.3) 0.667 0.0273 (–0.0546, 0.109)

Psychopharmaceuticals – clomethiazole, n (%) 10 (3.9) 8 (3.6) 2 (6.3) 0.475 0.0452 (–0.0367, 0.127)

Antidepressants – all, n (%) 14 (5.5) 13 (5.6) 1 (3.1) 0.530 –0.0397 (–0.121, 0.0422)

Antipsychotics – quetiapine, n (%) 13 (5.1) 8 (3.6) 5 (15.6) 0.004 0.181 (0.101, 0.259)

Neuroleptics – all, n (%) 42 (16.6) 29 (13.1) 13 (40.1) 0.667 0.0273 (–0.0546, 0.109)

Antihistamines – all, n (%) 2 (0.8) 2 (0.9) 0 (0) 0.596 –0.0338 (–0.115, 0.0481)
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Discussion

The main finding of our study is that patients with delirium 
had significantly poorer sleep quality than those without delir-
ium, and this difference persisted throughout hospitalization. 
The RCSQ items demonstrated only moderate discriminative 
ability, which was further reduced in patients with delirium. 
Delirium was also associated with a higher overall pharma-
cological burden. Antipsychotics and neuroleptics were most 
commonly used, while benzodiazepines as a class showed no 
clear association with delirium, except for clonazepam, which 
was administered more frequently in delirium patients.

Available evidence from observational and intervention-
al studies indicates a complex, bidirectional relationship be-
tween sleep disturbances and delirium in hospitalized patients 
(Jaiswal et al., 2021; Zheng et al., 2023). In our study, pa-
tients with delirium consistently reported poorer sleep quality 
throughout hospitalization, supporting the assumption that 
delirium and sleep disruption mutually reinforce each other. It 
should be noted that in delirious patients, sleep was assessed 
by night-shift nurses, which may have influenced comparabili-
ty with self-reported data.

Our findings are consistent with data from a large pro-
spective cohort (UK Biobank; n > 320,000), demonstrating 
that higher sleep burden – defined by short or prolonged sleep 
duration, insomnia, daytime sleepiness, and chronotype – is 
independently associated with an increased risk of delirium 
during hospitalization (Ulsa et al., 2022). Moderate and se-
vere sleep burden increased delirium risk by 18% and 57%, 
respectively, even after excluding patients with dementia and 
in analyses limited to postoperative delirium. Similarly, a re-
cent meta-analysis confirmed that both preoperative and post-
operative sleep disturbances significantly increase the risk of 
postoperative delirium across surgical populations (He et al., 
2022).These findings align with current pathophysiological 
models suggesting that sleep disruption contributes to neu-
roinflammation, circadian rhythm dysregulation, and neuro-
transmitter imbalance, all of which are central mechanisms in 
delirium development (Farasat et al., 2020; Maldonado, 2018).

Although the literature offers different approaches to de-
termining a cut-off RCSQ score for sleep quality assessment, 
it should be noted that the identified studies were primarily 
conducted in ICUs. This means that these psychometric pa-
rameters are largely lacking for general wards. In our study, 
the discriminative ability of individual RCSQ items was lim-
ited, particularly in patients with delirium, where sleep as-
sessment relied on night-shift nurses’ observations. The total 
RCSQ score performed somewhat better, but overall predictive 
accuracy remained modest. In patients without delirium, dis-
crimination was slightly higher, yet still lower than levels re-
ported in ICU studies. Previous research conducted in ICUs has 
generally reported higher discriminative ability for the RCSQ 
(Elliott et al., 2013; Rollo et al., 2022; Rood et al., 2019). This 
difference is likely due to the more controlled ICU environ-
ment, where patients are more closely monitored, less heter-
ogeneous, and often under continuous observation, allowing 
for more accurate and consistent assessment of sleep. On gen-
eral wards, in contrast, patient conditions are more variable, 
monitoring is less intensive, and nurses’ assessments are often 
based on brief observations during night shifts.

The presence of delirium negatively affects patient care, as 
it is associated with social withdrawal, overall deconditioning, 
non-cooperation with nursing and treatment, and agitation 
that may necessitate chemical or physical restraints (Kaushik 

et al., 2024). Non-pharmacological interventions remain the 
first-line treatment for delirium and associated sleep-wake 
disturbances, though their effectiveness is often limited (Dev-
lin et al., 2018). Pharmacologically, antipsychotics – particu-
larly tiapride, risperidone, and quetiapine – are commonly 
used to manage hyperactive or agitated delirium, reflecting 
both symptom control and the patients’ complex clinical sta-
tus (Grover and Avasthi, 2018). Benzodiazepines, as a class, 
were not significantly associated with delirium, consistent 
with guidelines recommending their use mainly for alcohol 
withdrawal delirium (Siddiqi et al., 2016); clonazepam was an 
exception, administered in cases of agitation unresponsive to 
antipsychotics.

Evidence on sleep-targeted pharmacotherapy in hospi-
talized patients is limited, as few studies report pre-existing 
sleep disorders, making it difficult to distinguish new-onset 
from chronic insomnia, and the role of hospital admission as a 
precipitating versus perpetuating factor remains unclear, with 
orexin rather than GABA pathways potentially involved (Bot-
tignole et al., 2026). Hypnotics reduce sleep latency but do not 
consistently improve subjective sleep quality. Benzodiazepines 
appear relatively safe and may be more effective than Z-drugs, 
while melatonin shows modest benefits. All compounds were 
generally well tolerated. These findings underscore both the 
potential and limitations of pharmacological management of 
sleep disturbances, particularly in patients with delirium.

Implications for nursing practice
•	 Routinely assess sleep quality: use the Richards–Campbell 

Sleep Questionnaire to identify patients at risk of deliri-
um, especially during the first nights of hospitalization.

•	 Implement sleep-promoting measures: reduce noise and light, 
cluster care, and support orientation to improve sleep and 
potentially lower delirium risk.

•	 Combine sleep and delirium screening: interpret nurse-rated 
sleep cautiously in delirious patients and use structured 
tools such as the Confusion Assessment Method alongside 
clinical judgment.

•	 Review medication use regularly: monitor antipsychotic and 
sedative treatment daily and prioritize non-pharmacologi-
cal strategies whenever possible.

•	 Strengthen staff education and protocols: support nurse 
training and interdisciplinary collaboration to enhance 
early detection and management of delirium.

Limitations of the study
Delirium assessment using the CAM by trained nurses may 
be influenced by subjectivity and morning time constraints. 
Sleep in delirium patients was nurse-assessed, which may af-
fect comparability with self-reported data. The heterogeneous 
sample, including patients from different wards, may limit 
generalizability.

 
Conclusion

Patients admitted to standard wards with confirmed delirium 
experienced significantly poorer sleep quality than those with-
out delirium, consistently across all study days. Analysis using 
the Richards–Campbell Sleep Questionnaire showed that indi-
vidual items had limited discriminative ability across assessed 
domains, particularly in patients with delirium. Delirium was 
also associated with a higher pharmacological burden, espe-
cially increased use of antipsychotics and neuroleptics, reflect-
ing common clinical management strategies. These findings 
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highlight the importance of systematic sleep assessment, early 
recognition of cognitive changes, and prioritization of non–
pharmacological interventions in nursing practice to improve 
patient outcomes and potentially reduce delirium–related 
complications.
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