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Abstract: Objective: To identify risk factors for postoperative delirium in adult patients undergoing cardiopulmonary 
bypass. Methods: The medical records of 214 patients who underwent cardiopulmonary bypass at the First Affiliated 
Hospital of Hunan Normal University from January 2022 to January 2024 were retrospectively analyzed. Based on 
the occurrence of postoperative delirium, patients were divided into a delirium group (49 cases) and a non-delirium 
group (165 cases). Outcome measures, including clinical baseline data, preoperative left ventricular ejection frac-
tion (LVEF), preoperative Acute Physiology and Chronic Health Evaluation II (APACHE II) score, anesthesia duration, 
surgery duration, aortic cross-clamp duration, intraoperative mean arterial pressure (MAP), intraoperative blood 
loss, length of intensive care unit (ICU) stay, postoperative mechanical ventilation duration, as well as postoperative 
MAP, were compared between the two groups. Logistic regression analysis was performed to identify the poten-
tial factors associated with post-operative delirium in patients. Results: Of the included 214 patients, 49 patients 
experienced delirium, resulting in an incidence of 22.90%. The delirium group had significantly lower LVEF and 
significantly higher APACHE II scores compared to the non-delirium group (all P<0.001). No significant difference 
was observed between the two groups in terms of anesthesia duration, surgery duration, aortic cross-clamp dura-
tion, intraoperative MAP, and intraoperative blood loss (all P>0.05). The delirium group experienced significantly 
longer length of ICU stay and postoperative mechanical ventilation duration as compared to the non-delirium group 
(all P<0.001), but no significant difference was observed in terms of postoperative MAP between the two groups 
(P>0.05). Logistic regression analysis identified preoperative New York Heart Association classification (NYHA) (OR: 
6.755, 95% CI: 2.529-18.039, P<0.001), preoperative LVEF (OR: 6.886, 95% CI: 2.383-19.899, P<0.001), preop-
erative APACHE II score (OR: 7.788, 95% CI: 2.740-22.135, P<0.001), length of ICU stay (OR: 9.463, 95% CI: 3.563-
25.135, P<0.001), and postoperative mechanical ventilation duration (OR: 9.744, 95% CI: 3.419-27.768, P<0.001) 
as independent factors influencing the occurrence of delirium in adult patients undergoing cardiopulmonary by-
pass. Conclusion: Postoperative delirium is a prevalent complication among patients undergoing cardiac surgery. 
Independent risk factors for postoperative delirium in adult patients undergoing cardiopulmonary bypass during 
cardiac surgery include preoperative NYHA class III or IV, lower LVEF, higher APACHE II score, an extended length of 
stay in the ICU, and prolonged postoperative mechanical ventilation duration.
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mechanical ventilation

Introduction

Cardiovascular diseases have become a major 
health threat globally. In China, the prevalence 
and mortality rates of cardiovascular diseases 
continue to rise, and the number of cardiac sur-
geries has significantly increased [1]. Cardio- 
pulmonary bypass plays a critical role in cardi-
ac surgery, and it is utilized in about 70% of car-
diac procedures [2]. Despite its importance, 

cardiopulmonary bypass is associated with 
neurological complications, specifically postop-
erative delirium [3]. 

Postoperative delirium is the most frequently 
seen neurological complication following adult 
cardiac surgery with cardiopulmonary bypass 
[4]. It is typically characterized by patient confu-
sion, difficulty concentrating, disordered think-
ing, delusions, and hallucinations [5]. It not only 
causes distress to patients but also imposes an 
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additional burden on healthcare professionals 
and family members [6]. 

To address this issue, the European Society of 
Anaesthesiology released a guideline on post-
operative delirium in 2017. The guideline aims 
to provide evidence-based recommendations 
for prevention and treatment, including com-
prehensive discussions on assessment, high-
risk factors, and prognosis [4]. Given the rela-
tively high incidence of postoperative delirium 
in cardiac surgery patients, it has garnered sig-
nificant attention from healthcare profession-
als [7]. Postoperative delirium not only increas-
es the risk of complications but also escalates 
hospitalization costs and mortality rates, im- 
posing a significant burden on medical care 
and nursing [8]. Moreover, postoperative deliri-
um detrimentally affects long-term cognitive 
function and brain capabilities, thereby jeopar-
dizing the long-term survival of patients. It has 
become a major factor influencing the progno-
sis of adult cardiac surgery patients undergoing 
cardiopulmonary bypass [9]. In recent years, 
with advancements in cardiac surgical anes-
thesia and surgical techniques, there has been 
an increasing number of patients undergoing 
surgical treatment, leading to heightened 
attention on postoperative delirium [10]. Cur- 
rently, the management of post-operative delir-
ium primarily involves non-pharmacological 
interventions and supportive care [4]. These 
interventions often include early mobilization, 
optimization of sleep-wake cycles, minimizing 
exposure to environmental stressors, and pro-
moting cognitive stimulation [5]. Pharma- 
cological interventions, such as antipsychotic 
medications, are reserved for severe cases or 
when non-pharmacological measures are inef-
fective [5]. Despite existing strategies, several 
crucial questions remain unresolved in dealing 
with post-operative delirium, including how to 
identify high-risk patients, determine the opti-
mal timing and duration of interventions and 
implement individualized approaches. Early 
identification of risk factors for postoperative 
delirium and preventive measures are of 
utmost importance. Nonetheless, there is a 
paucity of research on the risk factors associ-
ated with postoperative delirium in adult 
patients undergoing cardiopulmonary bypass 
during cardiac surgery. Understanding these 
risk factors is crucial for developing effective 
preventive strategies and personalized rehabili-
tative interventions. 

Accordingly, this study retrospectively analyzed 
the clinical data of 214 cardiac surgery patients 
admitted to the First Affiliated Hospital of 
Hunan Normal University from January 2022 to 
January 2024, aiming to identify potential risk 
factors for post-operative delirium. This res- 
earch is innovative in the selection of a specific 
cardiac surgery type, comprehensive analysis 
of multiple factors, and identification of inde-
pendent risk factors. This study contributes to 
a deeper understanding of postoperative deliri-
um in cardiac surgery and provides insights for 
the development of targeted preventive and 
management strategies.

Data and methods

Sampling and grouping

A retrospective analysis was conducted on the 
clinical data from patients who underwent car-
diopulmonary bypass at the First Affiliated 
Hospital of Hunan Normal University between 
January 2022 and January 2024. A total of 429 
individuals were enrolled for the analysis. After 
applying the inclusion and exclusion criteria, a 
final sample of 214 eligible patients was 
obtained.

Inclusion criteria: Patients aged 18 years or 
older; patients undergoing cardiac valve repla- 
cement surgery with cardiopulmonary bypass; 
patients without preoperative anxiety, depres-
sion, or language disorders; patients with post-
operative diagnosis of delirium [11]; patients 
with complete clinical data.

Exclusion criteria: Patients with preoperative 
organic brain disease; patients with preexisting 
psychiatric disorders or cognitive impairments; 
patients with comorbidities such as chronic 
liver disease, chronic kidney disease, or chronic 
lung disease; patients who experienced severe 
complications postoperatively, such as low car-
diac output, major bleeding, or cerebrovascular 
accidents; patients with recent trauma, infec-
tion, or surgery involving the head, brain, or 
neck; patients who required continuous seda-
tion treatment after operation.

Based on the occurrence of postoperative  
delirium, patients were assigned to a delirium 
group (49 cases) or a non-delirium group (165 
cases).
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This study was conducted after obtaining 
approval from the ethics committee of the First 
Affiliated Hospital of Hunan Normal University. 

Diagnostic criteria

A specialized training team, consisting of one 
associate chief nurse and two head nurses, 
conducted evaluations of patients’ post-opera-
tive delirium using the Intensive Care Unit 
Confusion Assessment Method (CAM-ICU). 
First, the Richmond Agitation-Sedation Scale 
(RASS) was used to assess the level of seda-
tion. Patients with scores ranging from -4 to -5 
were directly categorized into the delirium 
group. Patients with scores ranging from -3 to 
-4 were further evaluated based on the diag-
nostic criteria for delirium outlined in the 
Diagnostic and Statistical Manual of Mental 
Disorders (Fifth edition), published by the 
American Psychiatric Association [11]. The cri-
teria included: Inattention or lack of focus; 
acute onset and fluctuating course; altered 
level of consciousness; disorganized thinking. 
Delirium was diagnosed if the patient met both 
of the first two criteria or if either of the last two 
criteria was present. The assessment was con-
ducted once during the daytime and once at 
night for postoperative patients in the ICU who 
regained consciousness. To ensure accurate 
assessment, sedative medications were dis-
continued 30 minutes prior to the assessment 
for patients who had undergone postoperative 
sedation. Two head nurses performed the eval-
uation, and in cases of disagreement, the final 
determination was made by the associate chief 
nurse.

Data collection

General information, including sex, age, body 
mass index (BMI), preoperative complications, 
preoperative organ function and severity were 
collected. Specific parameters, including pre-
operative left ventricular ejection fraction 
(LVEF), preoperative New York Heart Association 
classification (NYHA), Acute Physiology and 
Chronic Health Evaluation II (APACHE II score), 
surgery-related indicators, such as timing of 
surgery, anesthesia duration, surgery duration, 
aortic cross-clamp duration, mean arterial 
pressure (MAP), intraoperative blood loss, and 
postoperative indicators like length of ICU stay, 
postoperative mechanical ventilation duration 

and MAP, were collected from the medical re- 
cord system. 

Outcome measures

(1) Comparative analysis of clinical baseline 
data between the two groups was conducted 
[3]. (2) Comparative analysis of preoperative 
LVEF, preoperative APACHE II score, surgery-
related indicators (timing of surgery, anesthe-
sia duration, surgery duration, aortic cross-
clamp duration, MAP, intraoperative blood 
loss), and postoperative indicators (Length of 
ICU stay, postoperative mechanical ventilation 
duration and MAP) between the two groups 
was performed [5, 6, 12]. (3) Logistic regres-
sion analysis was performed to identify the 
potential factors associated with delirium in 
patients [13]. 

Statistical analyses

In this study, statistical analysis was performed 
using SPSS 20.0 (IBM Corp, Armonk, NY, USA), 
and graphs were generated using GraphPad 
Prism 7 (GraphPad Software, San Diego, USA). 
Counting data were presented as [n (%)] and 
compared between groups using the chi-square 
test. Measurement data were normally distrib-
uted and described by mean ± standard devia-
tion and the inter-group comparison was con-
ducted using the t-test. Logistic multivariate 
regression analysis was performed to identify 
risk factors associated with the occurrence of 
post-operative delirium. P<0.05 was consid-
ered statistically significant.

Results

Baseline data of patients

Comparative analysis of the baseline data 
between the two groups revealed no significant 
differences regarding sex, BMI, disease dura-
tion, hypertension, timing of surgery, history of 
smoking, history of alcohol consumption, and 
place of residence (all P>0.05). However, sig-
nificant differences were observed in terms of 
age, diabetes and preoperative NYHA classifi-
cation (all P<0.05, Table 1).

Postoperative delirium occurrence and clinical 
manifestations 

Postoperative delirium was evaluated within 
the patient cohort. Out of the 214 cases ana-
lyzed, 49 patients experienced delirium, yield-
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ing an incidence rate of 22.90%. Among the 
delirious patients, 44 exhibited psychomotor 
agitation, 40 had altered consciousness, 39 
experienced attention impairments, 37 had 
disrupted sleep-wake cycles, 30 exhibited dis-
orientation, 30 had memory decline, 23 experi-
enced perceptual disturbances, 20 had thought 
disorder, and 4 exhibited psychomotor retarda-
tion (Figure 1). 

Comparison of preoperative LVEF and APACHE 
II scores between the two groups

The LVEF and APACHE II score in the delirium 
group was (51.87±4.61)% and (12.52±3.38) 
points, respectively; whereas those in the  
non-delirium group were (56.02±3.61)% and 
(10.75±4.20) points, respectively (Supple- 
mentary Table 1). The delirium group had sig-
nificantly lower LVEF and higher APACHE II 

scores compared to the non-delirium group (all 
P<0.001, Figure 2).  

Comparison of surgical parameters 

In the delirium group, anesthesia duration, sur-
gery duration, aortic cross-clamp time, intraop-
erative MAP, and intraoperative blood loss  
were 5.54±0.60 hours, 4.66±0.52 hours, 
142.74±16.70 minutes, 59.09±13.22 mmHg, 
and 268.39±54.75 mL, respectively; while 
those in the non-delirium group were 5.41±0.83 
hours, 4.56±0.61 hours, 139.06±18.26 min-
utes, 57.44±12.67 mmHg, and 273.77±56.73 
mL, respectively (Supplementary Table 2). 
Statistical  analysis revealed no significant dif-
ferences between the two groups regarding 
anesthesia duration, surgical duration, aortic 
cross-clamp time, intraoperative MAP, and 
intraoperative blood loss (all P>0.05, Figure 3). 

Table 1. Comparison of clinical data between the two groups
Factors Delirium group (n = 49) Non-delirium group (n = 165) χ2/t P
Sex

0.103 0.748    Male 28 90
    Female 21 75
Age (years) 67.34±8.00 62.29±5.47 5.069 <0.001
BMI (kg/m2) 23.29±4.00 22.96±3.77 0.535 0.594
Course of disease 2.71±0.78 2.73±0.83 0.174 0.862
Comorbid hypertension

1.799 0.180    Yes 10 21
    No 39 144
Comorbid diabetes mellitus

4.727 0.030    Yes 20 41
    No 29 124
Timing of surgery

0.131 0.718    Selective operation 31 109
    Emergency operation 18 56
Preoperative NYHA classification

18.071 <0.001    I-II 15 107
    III-V 34 58
History of smoking

2.984 0.084    Yes 18 40
    No 31 125
History of alcohol consumption

1.178 0.278    Yes 16 41
    No 33 124
Place of incidence

2.522 0.112    Urban areas 24 60
    Rural areas 25 105
Notes: BMI: body mass index; NYHA: New York Heart Association.
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Comparison of postoperative parameters

In the delirium group, the length of ICU stay, 
postoperative mechanical ventilation duration, 
and postoperative MAP were 4.47±2.30 days, 
16.01±4.98 hours, and 62.70±13.05 mmHg, 
respectively. Those in the non-delirium group 
were 2.09±0.86 days, 10.62±3.80 hours, and 
60.07±13.65 mmHg, respectively (Supplemen- 

tion. The parameters were then assigned val-
ues (Table 2), followed by a logistic regression 
analysis. Logistic regression analysis identified 
preoperative NYHA classification (OR: 6.755, 
95% CI: 2.529-18.039, P<0.001), preoperative 
LVEF (OR: 6.886, 95% CI: 2.383-19.899, 
P<0.001), preoperative APACHE II score (OR: 
6.755, 95% CI: 2.740-22.135, P<0.001), leng-
th of ICU stay (OR: 9.463, 95% CI: 3.563-

Figure 1. Clinical manifestations of postoperative delirium in 49 patients. 

tary Table 3). The delirium  
group experienced significant-
ly longer ICU stay and postop-
erative mechanical ventilation 
duration than the non-deliri-
um group (all P<0.001). How- 
ever, no significant difference 
was found in postoperative 
MAP between the two groups 
(P>0.05, Figure 4).

Risk factors for postopera-
tive delirium in adult patients 
undergoing cardiopulmonary 
bypass

Based on the above results, 
significant differences were 
found between the delirium 
and non-delirium groups in 
terms of age, comorbid diabe-
tes, preoperative NYHA clas-
sification, preoperative LVEF, 
APACHE II score, length of ICU 
stay, and duration of postop-
erative mechanical ventila-

Figure 2. Comparison of preoperative LVEF and APACHE II score between the 
two groups. A: Comparison of LVEF between the two groups. B: Comparison 
of preoperative APACHE II scores between the two groups. Notes: LVEF: Left 
Ventricular Ejection Fraction; APACHE II: Acute Physiology and Chronic Health 
Evaluation II. *** indicates P<0.001; **** indicates P<0.0001.
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25.135, P<0.001), and postoperative mechani-
cal ventilation duration (OR: 9.744, 95% CI: 
3.419-27.768, P<0.001) as independent fac-
tors influencing the occurrence of delirium in 
adult patients undergoing cardiopulmonary 
bypass in cardiac surgery (Table 3).

Discussion

Delirium is a common complication following 
cardiac bypass surgery, characterized by sud-
den onset of confusion in patients with normal 
preoperative mental status [12, 13]. This study 
investigated the risk factors associated with 
the occurrence of postoperative delirium in 

tion, emotions, and behavior [14]. Prior research 
has reported delirium incidence ranging from 
15% to 50% [15]. The 22.90% incidence rate in 
this study falls within the lower end of this range 
and is consistent with previous research. 

The comparative analysis conducted in this 
study demonstrated a noteworthy correlation 
between patients’ age, diabetes, and the inci-
dence of delirium. As individuals age, their 
physiological reserves, including cognitive func-
tion and the adaptive capacity of the nervous 
system, generally decline, rendering them more 
vulnerable to postoperative delirium [10, 16]. 

Figure 3. Comparison of surgical parameters between the two groups. A: Comparison of anesthesia duration be-
tween the two groups. B: Comparison of surgical duration between the two groups. C: Comparison of Aortic cross-
clamp time between the two groups. D: Comparison of intraoperative mean arterial pressure between the two 
groups. E: Comparison of intraoperative blood loss between the two groups. Note: ns indicates P>0.05.

Figure 4. Comparison of postoperative parameters between the two groups. 
A: Comparison of length of ICU stay between the two groups. B: Comparison 
of postoperative mechanical ventilation duration between the two groups. 
C: Comparison of postoperative mean arterial pressure between the two 
groups. Notes: ns indicates P>0.05; **** indicates P<0.0001; ICU: inten-
sive care unit; MVD: Mechanical ventilation duration.

adult patients undergoing car-
diopulmonary bypass in cardi-
ac surgery. A total of 214 pa- 
tients undergoing cardiopul-
monary bypass in cardiac sur-
gery were enrolled for the 
study, and among them, 49 
patients developed delirium, 
resulting in an incidence rate 
of 22.90%. Most patients with 
delirium exhibited symptoms 
such as psychomotor agita-
tion, altered level of con-
sciousness, attention distur-
bances, disrupted sleep-wake 
cycle, disorientation, and im- 
paired memory. The results 
highlight that delirium is a fre-
quent complication in adult 
cardiac bypass surgery, nega-
tively impacting patients’ psy-
chological well-being, cogni-
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Numerous studies have confirmed advanced 
age as an important risk factor for postopera-
tive delirium. Elderly patients often have chron-
ic illnesses and undergo polypharmacy, which 
may increase the risk of delirium. For instance, 
Rosenberg [17] found a significant increase in 
the risk of delirium in elderly patients. 
Additionally, a study on postoperative delirium 
in esophageal cancer patients suggested that 
advancing age is a risk factor for delirium and 
proposed identifying predisposing factors such 
as age and pre-existing pulmonary diseases, as 
well as selecting appropriate surgical treat-
ments, to reduce delirium occurrence and 
improve surgical outcomes [18]. A meta-analy-
sis conducted by Chen et al. found that diabe-
tes is also a risk factor for delirium following 
cardiac surgery [13]. Furthermore, Visser et al. 
[14] proposed that diabetes is one of the 
causes of postoperative delirium in vascular 
surgery patients. These results suggest that 
age and diabetes, as patient-related factors, 
significantly impact the occurrence of postop-
erative delirium. However, in this study, age and 
diabetes were not identified as independent 
risk factors for delirium in patients. This dis-

crepancy may be attributed to the sample size 
and heterogeneity of the study population. 

The study also found significant differences 
between delirious and non-delirious patients in 
terms of preoperative NYHA, LVEF, APACHE II 
score, length of ICU stay, and postoperative 
mechanical ventilation duration. These factors 
were identified as independent influencing fac-
tors for postoperative delirium in adult cardiac 
bypass surgery. Preoperative NYHA classifica-
tion and LVEF are commonly used to assess 
the severity of cardiac function [19, 20]. Poor 
cardiac function and decreased LVEF may be 
associated with the severity of heart disease 
and impaired myocardial function. Chen et al. 
[12] also found that NYHA classification III or IV 
was one of the risk factors for postoperative 
delirium. The APACHE II score is an indicator 
used to assess the severity and prognosis of 
critically ill patients [21]. A higher APACHE II 
score reflects a more severe disease state and 
worse prognosis, which is associated with an 
increased incidence of postoperative delirium 
[22]. Elevated APACHE II scores often reflect a 
more intense inflammatory response [23], 

Table 2. Assignment table
Factors Assignment
Age <63.5 years = 0, ≥63.5 years = 1
Comorbid diabetics No = 0, Yes = 1
Preoperative NYHA classification I-II = 0, III-IV = 1
LVEF ≥55.07 = 0, <55.07 = 1
APACHE II score <11.50 = 0, ≥11.50 = 1
Length of ICU stay <2.63 = 0, ≥2.63 = 1
Postoperative mechanical ventilation duration <11.85 = 0, ≥11.85 = 1
Delirium or not No delirium = 0, delirium = 1
Notes: LVEF: left ventricular ejection fraction; APACHE II: Acute Physiology and Chronic Health Evaluation II; ICU: intensive care 
unit.

Table 3. Multivariate logistic regression analysis

Factors B S.E. Wals df Sig. Exp (B)
95% C.I. for EXP (B)

Lower limit Upper limit
Age 0.644 0.480 1.800 1 0.180 1.905 0.743 4.882
Comorbid diabetes mellitus -0.289 0.589 0.240 1 0.624 0.749 0.236 2.378
Preoperative NYHA classification 1.910 0.501 14.527 1 <0.001 6.755 2.529 18.039
LVEF 1.930 0.541 12.701 1 <0.001 6.886 2.383 19.899
APACHE II score 2.053 0.533 14.833 1 <0.001 7.788 2.740 22.135
Length of ICU stay 2.247 0.498 20.334 1 <0.001 9.463 3.563 25.135
Postoperative mechanical ventilation duration 2.277 0.534 18.157 1 <0.001 9.744 3.419 27.768
Notes: NYHA: New York Heart Association; LVEF: left ventricular ejection fraction; APACHE II: Acute Physiology and Chronic Health Evaluation II; 
ICU: intensive care unit.
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which can disturb neurotransmitter balance 
and brain function, particularly after major sur-
geries like cardiac surgery, thereby heightening 
the risk of delirium [24]. Elevated APACHE II 
score often indicates a disturbance in the 
patient’s metabolic and stress response, con-
sequently elevating the risk of delirium [25, 26]. 
Additionally, the ICU environment and mechani-
cal ventilation can negatively affect patients’ 
sleep and neurological functioning [27, 28]. On 
the other hand, the use of benzodiazepines and 
opioids, commonly used in the ICU, can also 
increase the incidence of delirium [29]. Li et al. 
[30] found that APACHE II score, length of ICU 
stay, and the use of sedatives are common risk 
factors for ICU delirium and its duration, which 
supports the findings of this study. Furthermore, 
the unfamiliar ICU environment and physical 
restraints can agitate patients and trigger delir-
ium [31]. 

Implementing appropriate nursing measures 
can help prevent the occurrence of delirium. 
For patients with preexisting diabetes, provid-
ing symptomatic treatment to improve their 
overall condition is crucial. Patients with poor 
preoperative cardiac function, especially those 
classified as NYHA III and IV, should receive 
extra attention, and preoperative measures 
should be taken to improve their cardiac func-
tion according to medical advice [32]. For 
patients with relatively low LVEF and relatively 
high APACHE II scores, a tailored and optimized 
treatment plan should be developed and imple-
mented in collaboration with the medical team, 
considering the specific circumstances of each 
patient. It is essential to conduct vigilant moni-
toring of patients, encompassing assessments 
of cardiac function, respiratory status, vital 
signs, and pertinent indicators. Regular assess-
ment of patient’s condition can help promptly 
adjust treatment plans and nursing measures. 
In addition, preoperative education and psy-
chological care should be strengthened. 
Patients should be informed about the neces-
sity of postoperative ICU admission, including 
what to expect in the ICU environment and 
associated nursing measures. Implementing 
these measures will facilitate patients to adapt 
to the ICU environment. Patients experiencing 
preoperative tension, anxiety, and insomnia 
should receive particular attention, with an 
emphasis on providing enhanced psychological 
care. Additionally, adherence to extubation cri-

teria is also crucial. When the patient’s condi-
tion allows, early removal of organ tubes should 
be performed for patients who meet the extu-
bation criteria to shorten the duration of 
mechanical ventilation and facilitate transfer to 
a general ward.

This study has certain limitations. For example, 
the sample size was small, which limits the reli-
ability and generalizability of the study. In addi-
tion, factors such as educational level, medica-
tion history, and blood biochemistry indicators 
were not accurately assessed, which may 
affect the interpretation and inference of the 
results. 

In conclusion, postoperative delirium is a prev-
alent complication among patients undergoing 
cardiac surgery. This study identifies key fac-
tors independently contributing to the develop-
ment of delirium in adult cardiac bypass sur-
gery patients, including preoperative NYHA 
classification of III or IV, lower LVEF, higher 
APACHE II scores, extended ICU stays, and pro-
longed postoperative mechanical ventilation 
duration. The presence of numerous intricate 
risk factors underscores the significance of 
promptly identifying and addressing these vari-
ables in the context of delirium occurrence dur-
ing adult cardiac bypass surgery. 
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Supplementary Table 1. Preoperative LVEF and APACHE II scores of the two groups
Delirium group (n = 49) Non-delirium group (n = 165) χ2 P value

LVEF (%) 51.87±4.61 56.02±3.61 6.615 <0.0001
APACHE II score (points) 12.52±3.38 10.75±4.20 2.697 0.0076
Notes: LVEF: Left Ventricular Ejection Fraction; APACHE II: Acute Physiology and Chronic Health Evaluation II.

Supplementary Table 2. Surgical parameters of the two groups
Delirium group  

(n = 49)
Non-delirium group  

(n = 165) χ2 P value

Anesthesia duration (h) 5.54±0.60 5.41±0.83 1.059 0.2908
Surgery duration (h) 4.66±0.52 4.56±0.61 1.062 0.2895
Aortic cross-clamp time (min) 142.74±16.70 139.06±18.26 1.264 0.2077
Intraoperative mean arterial pressure (mmHg) 59.09±13.22 57.44±12.67 0.7943 0.4279
Intraoperative blood loss (mL) 268.39±54.75 273.77±56.73 0.5880 0.5572

Supplementary Table 3. Postoperative surgical parameters of the two groups
Delirium group  

(n = 49)
Non-delirium group  

(n = 165) χ2 P value

Length of ICU stay 4.47±2.30 2.09±0.86 11.03 <0.0001
Postoperative mechanical ventilation duration 16.01±4.98 10.62±3.80 8.075 <0.0001
Postoperative mean arterial pressure (mmHg) 62.70±13.05 60.07±13.65 1.196 0.2332
Note: ICU: intensive care unit.


