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Abstract: Objective: To analyse the incidence of delirium in patients in intensive care units (ICU) and explore the 
risk factors of ICU delirium. Methods: A total of 377 patients admitted to ICU were enrolled as research subjects, 
and they were assessed in terms of delirium using the Intensive Care Delirium Screening Checklist (Chinese ver-
sion) based on their collected demographic data, clinical data, and treatment and relevant laboratory examination 
results. The risk factors of delirium in ICU patients were analyzed using the multivariate logistic regression analysis. 
Results: Among the 377 ICU patients, 122 patients developed delirium with an incidence of 32.36%, of which 98 
(80.33%) patients suffered delirium within the first 1-5 days in ICU. The univariate analysis results revealed that 
delirium in ICU patients may be related to patients’ age ≥60 years, female gender, smoking, low educational level, 
lung diseases, cerebrovascular diseases, sleep disorder, infection, postoperation stage, indwelling gastric tube, me-
chanical ventilation, hypoxemia, Acute Physiology and Chronic Health Evaluation II score, high white blood cell and 
urea levels, and low calcium and total protein levels. The multivariate logistic regression analysis results revealed 
that age ≥60 years, lung diseases, sleep disorder, APACHE II score, postoperation stage, infection, mechanical ven-
tilation, and hypoxemia were independent risk factors of delirium in ICU patients, and the adjusted odds ratios (OR) 
of them were 1.25 (95% confidence interval (CI): 1.03-1.52), 1.14 (95% CI: 1.02-1.27), 1.46 (95% CI: 1.14-1.74), 
1.07 (95% CI: 1.05-1.09), 2.09 (95% CI: 1.78-2.53), 1.76 (95% CI: 1.48-2.02), 2.14 (95% CI: 1.85-2.49) and 1.35 
(95% CI: 1.06-1.55), respectively. Conclusion: Old age, lung diseases, sleep disorder, APACHE II score, postopera-
tion stage, infection, mechanical ventilation and hypoxemia are independent risk factors of delirium in ICU patients.
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Introduction

Delirium is an acute and reversible state of  
conscious confusion, which is mainly charac- 
terized by acute onset of disturbance of con-
sciousness and changes in cognitive function 
[1]. It can fluctuate repeatedly between remis-
sion and relapse. Under the critical condition  
of risks of death or loss of function, intensive 
care unit (ICU) patients bear so heavy the psy-
chological burden that they experience deliri-
um. In previous studies, the incidence of deliri-
um in ICU patients varied significantly becau- 
se of different research methods and various 
groups. For example, the incidence of delirium 
in non-mechanical ventilation ICU patients was 
20-50%, while that in mechanical ventilation 
ICU patients could be as high as 60-80% [2,  
3]. ICU delirium not only causes great mental 
harm to patients, but also leads to prolonged 
hospitalization and mechanical ventilation, rai- 

sed mortality in hospital, lowered life quality, 
and increased medical expenses [4]. Therefore, 
understanding the risk factors of ICU delirium is 
of great significance for preventing delirium in 
ICU patients and improving their prognosis.

Previous studies pointed out that many factors 
including patients’ personal factors, clinical dis-
ease characteristics, treatment and environ-
ment were all related to the occurrence of de- 
lirium in ICU patients, but the results were not 
completely the same [5, 6]. A meta-analysis 
found that history of hypertension, mechani- 
cal ventilation and high Acute Physiology and 
Chronic Health Evaluation II (APACHE II) score 
were significantly correlated with delirium in  
ICU patients, while another meta-analysis in 
China found that age, smoking, chronic obstru- 
ctive pulmonary disease, sedative use, sepsis, 
stroke, renal insufficiency and physical restraint 
were independent risk factors of delirium in ICU 
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patients [5, 7]. This study aimed to analyze the 
incidence and risk factors of delirium in ICU 
patients, so as to provide reference for preven-
tion of ICU delirium.

Materials and methods

Research subjects

The research subjects consisted of 377 pa- 
tients admitted to ICU of Changhai Hospital 
from January 2016 to December 2018. Inclu- 
sion criteria: Patients with age ≥18 years; with 
ICU stay ≥48 hours; with Richmond Alertness-
Sedation Scale score ≥-3 points; who signed 
informed consent (their family members did  
the same) [8]. Exclusion criteria: Patients with 
history of mental disorder or cognitive disor- 
der; with craniocerebral injury or craniocerebral 
operation; with delirium when admitted to ICU; 
who had taken sedatives or drugs that affect 
consciousness; patients who died during hospi-
talization. This study has been approved by the 
Ethics Committee of Changhai Hospital.

Assessment of delirium in ICU patients

The patients were assessed in terms of deliri-
um using the Intensive Care Delirium Screen- 
ing Checklist (Chinese version) [9]. The check-
list consisted of 8 items, including altered level 
of consciousness, inattention, disorientation, 
hallucination, psychomotor agitation or retar-
dation, inappropriate speech or mood, sleep/
wake cycle disturbance and symptom fluctua-
tion. The patients were scored according to 
their symptoms based on the criterion that 
“yes” for one item was scored as 1, and “no”  
for one item was scored as 0. A patient with 
score ≥4 points indicated that the patient suf-

fered delirium. The patients were evaluated 
twice a day during their stay in ICU. Delirium 
patients were divided into an activity increase 
type, an activity reduction type and a mixed 
type according to the characteristics of deliri-
um [10].

Data collection

All data were collected from paper or electronic 
medical records, mainly including demographic 
data, clinical data, and data about treatment 
and relevant laboratory examination. Individual 
data included age, gender, smoking history, 
drinking history, past medical history or present 
disease. The disease severity of the patients 
was assessed based on APACHE II within 24 
hours after they were admitted to ICU [11]. The 
patients were divided into a case group and a 
control group according to whether delirium 
occurred during their stay in ICU. Case-control 
study was adopted to analyze the risk factors of 
delirium in ICU patients.

Statistical analysis

SPSS 20.0 software was used to analyze the 
data statistically. Continuous data were ex- 
pressed in mean ± standard deviation (

_
x  ± sd), 

and comparison between the two groups in 
mean was checked by two-sample indepen-
dent t test. Categorical variables were expre- 
ssed by composition ratio, and were compared 
using two-side χ2 test or exact probability. The 
risk factors of delirium in ICU patients were 
selected using the multivariate logistic regres-
sion analysis, and then a likelihood-ratio test 
was performed based on the maximum local 
likelihood, and independent variables were 
selected one by one forward. The statistically 
significant level was set to two-side α=0.05.

Results

Incidence of delirium in ICU patients

There were 122 patients who developed deliri-
um in the total 377 patients with an incidence 
of 32.36%. Among the 122 patients, the num-
ber of activity reduction type, mixed type and 
activity increase type was 62, 47 and 13, res- 
pectively; accounting for 50.82%, 38.52% and 
10.66% of the delirium patients, respectively. 
Figure 1 shows the occurrence time of deli- 
rium of the 122 patients after admission to 

Figure 1. The occurrence time of delirium in ICU pa-
tients. ICU, intensive care unit.
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Table 1. Comparison of individual characteristics (n, %)

Group Control group 
(n=255)

Case group 
(n=122) χ2 P

Age 8.255 0.004
    <60 153 (60.00) 54 (44.26)
    ≥60 102 (40.00) 68 (55.74)
Gender 4.520 0.034
    Male 128 (50.20) 47 (38.52)
    Female 127 (49.80) 75 (61.48)
Educational status 4.261 0.039
    Senior high school or below 107 (41.96) 65 (53.28)
    Associate degree or above 148 (58.04) 57 (46.72)
Smoking 4.388 0.036
    No 136 (53.33) 51 (41.80)
    Yes 119 (46.67) 71 (58.20)
Alcohol consumption 2.106 0.147
    No 174 (68.24) 74 (60.66)
    Yes 81 (31.76) 48 (39.34)
Monthly household income 3.151 0.076
    <6000 111 (43.53) 65 (53.28)
    ≥6000 144 (56.47) 57 (46.72)

To compare the laboratory 
examination results, the wh- 
ite blood cell count and blo- 
od urea level of the case gro- 
up were (11.25±8.67)*109/L 
and 6.09±2.93 mmol/L, re- 
spectively, significantly high-
er than those of the control 
group. While the calcium le- 
vel and total protein level of 
the case group were signifi-
cantly lower than those of  
the control group (all P< 
0.05). See Table 3.

Multivariate analysis of risk 
factors of delirium in ICU 
patients

Based on Tables 1-3, the de- 
lirium in ICU patients may be 
related to patients’ age ≥60 
years, female gender, smok-
ing, low educational level, 
lung diseases, cerebrovascu-

ICU, of which 98 (80.33%) patients suffered 
delirium within the first 1-5 days and only 4.92% 
of them suffered it after 16 days of admission 
to ICU.

Individual and clinical characteristics and labo-
ratory examination results of ICU patients with 
delirium

As for the individual factors, the proportions of 
patients aged over 60, females and smokers  
in the case group were 55.74%, 61.48% and 
58.20% respectively, significantly higher than 
those in the control group (40.00%, 49.80% 
and 46.67%; P=0.004, P=0.034, P=0.036). 
The proportion of patients with associate de- 
gree and above in the case group was signifi-
cantly lower than that in the control group 
(46.72% vs. 58.04%, P=0.039). See Table 1.

In terms of clinical factors, the case group sh- 
owed significantly higher proportions of pati- 
ents suffering lung diseases, cerebrovascular 
diseases, sleep disorder, infection, indwelling 
gastric tube, mechanical ventilation, and hypox-
emia and patients in the postoperation state 
than the control group (all P<0.05). In addition, 
the APACHE II score of the case group was 
20.27±7.29, significantly higher than that of  
the control group (P<0.001; Table 2).

lar diseases, sleep disorder, infection, postop-
eration stage, indwelling gastric tube, mechani-
cal ventilation, hypoxemia, APACHE II score, 
high white blood cell and urea levels, and low 
calcium and total protein levels. To go further, 
the multivariate logistic regression results re- 
vealed that age ≥60 years, lung diseases, sleep 
disorder, APACHE II score, postoperation stage, 
infection, mechanical ventilation and hypox-
emia were independent risk factors of deliri- 
um in ICU patients (Table 4).

Discussion

Because the ICU is isolated from the external 
environment and the patients admitted are 
seriously ill, the incidence of delirium in the  
ICU is relatively high. The incidence of ICU de- 
lirium was not the same in different studies. In 
this study, the incidence of ICU delirium was 
32.36%. There were both slightly higher inci-
dence (40.9%-46.3%) and lower incidence 
(21.3%-26.1%) of ICU delirium in some previ- 
ous studies, which may be due to different 
characteristics of research subjects and evalu-
ation indexes [12-16].

A meta-analysis of 48 studies revealed that  
the activity reduction type of delirium patients 
occurred most commonly both in terms of inci-
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dence and prevalence [17]. 
In a domestic study, the 
activity reduction type, mix- 
ed type and activity increa- 
se type of delirium patie- 
nts accounted for 47.90%, 
34.30% and 17.80%, respec-
tively; which was similar to 
this study [18]. It’s difficult 
for patients of activity reduc-
tion type to be diagnosed 
under the condition of easily 
overlooked symptoms and 
misdiagnosis. As a result, it 
causes worse results than 
the activity increase type and 
mixed type, such as incre- 
ased mortality and longer 
ICU stay time [19, 20]. In 
addition, this study showed 
that 80.33% of ICU delirium 
occurred within 5 days after 
admission to ICU, which was 
also confirmed by other stud-
ies. It may be related to the 
patients’ severe illness and 
the particular environment of 
ICU during this period. Ther- 
efore, early identification and 
periodic evaluation should be 
performed to ICU patients for 
delirium, especially activity 
reduction delirium, so as to 
help early intervention and 
improve patients’ prognosis.

At present, there are many 
risk projection models for ICU 
delirium, but the research 
results of them are not com-
pletely consistent [21, 22].  
In general, patients’ person- 
al factors, disease, environ-
ment and treatment are all 
related to the occurrence of 
ICU delirium. Similar to other 
research results, in this stu- 
dy, the independent personal 
factor relevant to the risk in 
ICU was the age ≥60 years, 
which is directed to the hy- 
pofunction and poor environ-
mental adaptability of senile 
patients [13, 23]. In this stu- 
dy, the significant correlation 

Table 2. Comparison of clinical characteristics (n, %)

Group Control group 
(n=255)

Case group 
(n=122) χ2 P

Hypertension 2.632 0.105
    No 184 (72.16) 78 (63.93)
    Yes 71 (27.84) 44 (36.07)
Diabetes 2.302 0.129
    No 200 (78.43) 87 (71.31)
    Yes 55 (21.57) 35 (28.69)
Pulmonary disease 10.548 0.001
    No 224 (87.84) 91 (74.59)
    Yes 31 (12.16) 31 (25.41)
Cardiac disease 1.717 0.190
    No 222 (87.06) 100 (81.97)
    Yes 33 (12.94) 22 (18.03)
Cerebrovascular disease 3.970 0.046
    No 242 (94.90) 109 (89.34)
    Yes 13 (5.10) 13 (10.66)
Malignant tumor 0.157*

    No 248 (97.25) 115 (94.26)
    Yes 7 (2.75) 7 (5.74)
Nephropathy 0.279*

    No 251 (98.43) 118 (96.72)
    Yes 4 (1.57) 4 (3.28)
Sleep disorders 9.172 0.002
    No 186 (72.94) 70 (57.38)
    Yes 69 (27.06) 52 (42.62)
Infection 6.463 0.011
    No 136 (53.33) 48 (39.34)
    Yes 119 (46.67) 74 (60.66)
Postoperation stage
    No 131 (51.37) 40 (32.79) 11.501 0.001
    Yes 124 (48.63) 82 (67.21)
Indwelling gastric tube 5.887 0.015
    No 163 (63.92) 62 (50.82)
    Yes 92 (36.08) 60 (49.18)
Indwelling catheter 2.328 0.127
    No 169 (66.27) 71 (58.20)
    Yes 86 (33.73) 51 (41.80)
Mechanical ventilation 16.506 <0.001
    No 167 (65.49) 53 (43.44)
    Yes 88 (34.51) 69 (56.56)
Hormone drugs 1.323 0.250
    No 188 (73.73) 83 (68.03)
    Yes 67 (26.27) 39 (31.97)
Hyoxemia 5.900 0.015
    No 153 (60.00) 57 (46.72)
    Yes 102 (40.00) 65 (53.28)
APACHE II score 16.76±4.83 20.27±7.29 5.555 <0.001
Note, *P, by Fisher’s exact probability method.
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between smoking and ICU delirium was only 
found in univariate analysis, and in other stud-
ies, smoking was also an independent risk fac-
tor [24]. However, a systematic evaluation con-
sidered that the correlation evidence between 
the two was insufficient [25]. In addition, previ-
ous studies pointed out that gender, education-
al level, drinking and other personnel factors 
were also related to the occurrence of ICU delir-

the disease was. With the body in a state of 
stress, norepinephrine-acetylcholine imbalan- 
ce can be easily triggered as a result of incre- 
ased norepinephrine and decreased acetylcho-
line, which eventually induces delirium [5, 12, 
16, 29]. This study also revealed that open sur-
gery was also an independent risk factor of 
delirium in ICU patients, which may be related 
to postoperative pain and use of sedative and 

Table 3. The single factor analysis of count data (
_
x  ± sd)

Group Control group (n=255) Case group (n=122) t P
White blood cell count (109/L) 9.61±5.42 11.25±8.67 2.242 0.026
Platelet count (109/L) 142.68±60.74 132.52±54.89 1.567 0.118
C reactive protein (mmol/L) 162.41±80.65 178.49±89.84 1.745 0.082
Sodium (mmol/L) 142.75±7.68 141.51±6.11 1.562 0.119
Potassium (mmol/L) 3.92±0.83 3.84±0.67 0.929 0.353
Calcium (mmol/L) 2.05±0.32 1.97±0.35 2.202 0.028
Total protein (g/L) 57.11±10.23 54.86±9.76 2.028 0.043
Urea (mmol/L) 5.47±2.64 6.09±2.93 2.058 0.040
Creatinine (mmol/L) 71.35±36.82 77.42±38.74 1.472 0.142

Table 4. Multivariate analysis of risk factors of de-
lirium in ICU patients (

_
x  ± sd)

Factor Adjusted OR 95% CI P
Age
    <60 Reference
    ≥60 1.25 1.03-1.52 0.020
Pulmonary disease
    No Reference
    Yes 1.14 1.02-1.27 0.027
Sleeping disorder
    No Reference 
    Yes 1.46 1.14-1.74 0.019
APACHE II score 1.07 1.05-1.09 0.008
Postoperation stage
    No Reference 
    Yes 2.09 1.78-2.53 0.001
Infection
    No Reference 
    Yes 1.76 1.48-2.02 0.001
Mechanical ventilation
    No Reference
    Yes 2.14 1.85-2.49 0.001
Hyoxemia
    Yes Reference
    No 1.35 1.06-1.55 0.024
Note: OR, odds ratio; CI, confidence interval.

ium, however, it is without consistent re- 
sults [15, 24, 26].

ICU patients are often combined with one 
or more underlying diseases. Previous 
studies pointed out lung diseases, cere-
brovascular diseases, hypoxia, abnormal 
metabolism, infection, mechanical ventila-
tion, severity of illness, and other clinical 
or treatment factors were related to the 
occurrence of delirium in ICU patients [5, 
7, 27, 28]. This study revealed that lung 
diseases, sleep disorder, APACHE II score, 
postoperation stage, infection, mechani-
cal ventilation and hypoxemia were inde-
pendent risk factors for delirium in ICU 
patients, which was similar to the results 
of other studies. The results about older 
age, mechanical ventilation and high AP- 
ACHE II score had similar agreement. Me- 
chanical ventilation is commonly adopted 
in ICU for the treatment of respiratory fail-
ure, but it may cause physiological and 
psychological discomfort due to tracheal 
intubation, physical constraints and par-
ticular ICU environment, thus causing a 
stress response and delirium. As a dise- 
ase severity evaluation index, APACHE II 
can comprehensively reflect the disease 
condition, age and basic diseases. The 
higher APACHE II scores were, the severer 
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analgesic drugs [15, 30]. In addition, some stu- 
dies considered that abnormal metabolism or 
electrolyte disorder were also related to deliri-
um in ICU patients [12, 31]. But the correlation 
between delirium and some blood indexes like 
calcium level, total protein and urea in this 
study was only found in univariate analysis.

ICU environment is also related to delirium. 
Patients in ICU may suffer from sleep depriva-
tion. For its reason, on one hand, ICU is isolated 
from the external environment and the normal 
alternation of day and night is disrupted; on the 
other hand, the instruments and monitoring 
make noise; besides, the patients have limited 
activity and physical constraints. This study re- 
vealed that sleep disorder was also a risk fac- 
tor of delirium in ICU patients, which was simi-
lar to the results of previous studies. This is still 
controversial, and the correlation between the 
two may be of mutual cause-effect [32, 33].

To sum up, this study demonstrated that the 
incidence of delirium in ICU patients was rela-
tively high. In addition, this study analyzed the 
risk factors of delirium in ICU patients from per-
sonal factors, clinical factors and laboratory 
examinations, but there were still some limita-
tions. For example, the study was designed as 
a retrospective study, and no analysis was 
made according to different subtypes of de- 
lirium. At present, the research results on the 
risk factors of delirium in ICU are not complete-
ly consistent. Other multi-center, large-sample 
prospective researches are still needed to 
study the incidence and related risk factors of 
delirium in ICU patients, so as to provide a ref-
erence for effective preventive measures.
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