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Abstract. – OBJECTIVE: Previous studies 
have comprehensively investigated the preva-
lence and various potential risk factors for de-
lirium among patients with advanced cancer ad-
mitted to the acute palliative care unit (APCU). 
Our objective was to evaluate the comprehen-
sive association between delirium and various 
risk factors among patients with advanced can-
cer in an acute palliative care setting using a pa-
tient-based multicenter registry cohort.

PATIENTS AND METHODS: We performed a 
multicenter, patient-based registry cohort study 
collected in South Korea between January 1, 
2019, and December 31, 2020. Delirium was 
identified using a medical record review based 
on the criteria of the Diagnostic and Statistical 
Manual of Mental Disorders, Fifth Edition. 

RESULTS: In total, 2,124 eligible patients with 
advanced cancer in the APCU met the inclu-
sion criteria. There were 127 out of 2,124 pa-
tients (prevalence, 6.0%; 95% CI, 5.0 to 7.1) with 
delirium during admission. Delirium in patients 
with advanced cancer was associated with age 
>70 years (OR, 1.793; 95% CI, 1.246 to 2.581), 
male sex (OR, 1.675; 95% CI, 1.131 to 2.479), no 
chemotherapy during hospitalization (OR, 2.019; 
95% CI, 1.236 to 3.298), hearing impairment (OR, 
3.566; 95% CI, 1.176 to 10.810), underweight (OR, 
1.826; 95% CI, 1.067 to 3.124), current use of 
opioid medication (OR, 1.942; 95% CI, 1.264 to 
2.982), previous history of delirium (OR, 12.497; 

95% CI, 6.920 to 22.568), and mental illness (OR, 
2.333; 95% CI, 1.251 to 4.352). 

CONCLUSIONS: In a large-scale multicenter 
patient-based registry cohort, delirium was asso-
ciated with old age, male sex, no chemotherapy 
during hospitalization, hearing impairment, un-
derweight, current use of opioid medication, and 
a history of delirium and mental illness. Our find-
ings suggest physicians should pay attention to 
delirium in patients with advanced cancer admit-
ted to the APCU with the above risk factors.
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Introduction

Delirium is one of the most common neuro-
psychiatric problems encountered in patients 
with advanced cancer1. It is associated with an 
increased risk of length of hospital stay, higher 
mortality and morbidity, higher healthcare costs2 
and significant psychosocial distress for patients, 
family members, and healthcare professionals3. 
Especially in the palliative care setting, its prev-
alence is reported to be up to 42 to 88%4. How-
ever, few studies have comprehensively investi-
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gated the prevalence and various potential risk 
factors of delirium among patients with advanced 
cancer admitted to the acute palliative care unit 
(APCU)5-7. Although there is no effective preven-
tive intervention for delirium in hospital settings8, 
physicians can attenuate modifiable and preven-
tive factors for delirium in the APCU setting, 
such as exercise and preventive intervention, in-
cluding family support9,10.

The hypothesis of this study is that various 
risk factors can affect delirium and its severity 
in patients with advanced cancer in the APCU. 
Therefore, our objective was to evaluate the com-
prehensive association between delirium and var-
ious risk factors among patients with advanced 
cancer in an acute palliative care setting using a 
patient-based multicenter registry cohort. 

Patients and Methods

Data Source
We conducted a multicenter patient-based reg-

istry cohort collected by Seoul National University 
Bundang Hospital, Yonsei University Severance 
Hospital, CHA University Bundang Medical Cen-
ter, and Seoul National University Hospital, South 
Korea, between January 1, 2019, and December 31, 
2020. The protocol was approved by the institutional 
review boards of the four centers (CHA University, 
CHAMC 2021-03-054-002; Seoul National Uni-
versity, H-2103-028-1201; Seoul National Universi-
ty Bundang Hospital, B-2104/681-405; and Yonsei 
University, 4-2021-0323). The institutional review 
board of the four centers approved this study and 
waived the requirement for informed consent be-
cause only anonymized data were examined.

Our data set consisted of general informa-
tion (age, sex, data on chemotherapy during 
hospitalization, if the patient lived with family 
and received medical aid, education level, use 
of glasses or hearing aids, and history of alco-
hol consumption and smoking), clinical risk 
factors (obesity, blood pressure, and body tem-
perature), and a history of diseases (delirium, 
cardiovascular disease, diabetes mellitus, re-
spiratory disease, liver disease, mental illness, 
and head injury). Our data set has the following 
strengths: (1) patients admitted for supportive 
care during treatment and patients who discon-
tinued treatment were included; (2) data were 
collected from four academic cancer centers; 
and (3) data were collected by oncology trained 
medical personnel. 

Study Population
Our potential participants were patients ad-

mitted to the APCU in four centers between Jan-
uary 1, 2019, and December 31, 2020. In total, 
2,136 patients met eligibility criteria. Of the 2,136 
patients, we excluded those with (1) hospital stay 
>3 months (excluding n=5), (2) transfer to other 
departments (excluding n=6), and (3) terminal 
delirium (excluding n=3). Terminal delirium was 
defined as delirium that occurred within 2 weeks 
of death. The final sample included 2,124 patients 
admitted to the APCU.

Main Outcomes
Delirium was identified using a review of med-

ical records based on the Diagnostic and Statistical 
Manual of Mental Disorders, Fifth Edition. A well-
trained physician and academic nurse performed 
this detailed review. We did not use the code for the 
10th revision of the International Classification of 
Diseases (ICD-10) because it could not guarantee 
reliability. Furthermore, all potential symptoms, 
signs, and associated medications were recorded, 
and at least two specialists (BDK and YJK) were 
reviewed. In case of disagreement, an additional 
specialist took the vote (SHY). 

Exposure
Data on age, sex, chemotherapy during hospi-

talization, living with family, medical aid recipi-
ents, education level, visual impairment (wearing 
glasses), hearing impairment (using hearing aids), 
alcohol consumption, and smoking history were 
obtained from medical chart reviews. A well-
trained nurse measured body mass index, blood 
pressure, and body temperature11. A history of 
diseases (delirium, cardiovascular disease, dia-
betes mellitus, respiratory diseases, liver diseas-
es, mental illness, and head injury) was obtained 
from a medical chart review and the appropriate 
ICD-10 codes: respiratory diseases that included 
chronic obstructive pulmonary disease, asthma, 
bronchiectasis, and interstitial lung disease; liv-
er diseases that included viral hepatitis, alcoholic 
liver disease, and liver cirrhosis, mental illness, 
and head injury11,12.

Statistical Analysis
Statistical analysis was performed using SPSS 

version 26.0 (IBM Corp., Armonk, NY, USA) and 
SAS (version 9.4; SAS Institute, Cary, North Caro-
lina, USA). Data were analyzed using multinomial 
and binomial logistic regression models and cal-
culated of odds ratios (OR) with 95% confidence 
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intervals (CI)13,14. Regression models were adjusted 
for age (<50, 50-59, 60-69, and ≥70 years), sex, can-
cer treatment (categorical value), living together 
(categorical value), medical aid recipients (categor-
ical value), education level (high school graduate or 
under, university graduate or higher and unknown), 
visual impairment (categorical value), hearing im-
pairment (categorical value), alcohol consumption 
(non-drinker, 1 to 3 times a week and ≥4 times a 
week), smoking (non-smoker, ex-smoker, and cur-
rent smoker), obesity (underweight, normal weight, 
overweight and obese)15, blood pressure (categor-
ical value), body temperature (categorical value), 
history of delirium, cardiovascular disease, dia-
betes mellitus, respiratory diseases, liver diseases, 
mental illness, and head injury (categorical value). 
A two-sided p-value <0.05 was considered statisti-
cally significant16,17.

Patient and Public Involvement
None of the patients participated directly in 

designing the research question or conducting 
the investigation. No patients were asked for ad-
vice on the interpretation or writing of the results. 
However, we planned to involve patients or the 
relevant patient community in the dissemination 
of the study findings.

Results

The characteristics of the 2,124 eligible pa-
tients admitted to the ACPU in the four centers 
are summarized in Table I. There were 127/2,124 
(prevalence, 6.0%; 95% CI, 5.0 to 7.1) patients 
with delirium during admission.

The mean age of the delirium group was 
68.7±10.6. The proportion of men was higher 
in the delirium group than in the non-delirium 
group (70.1% vs. 57.4%). The delirium group 
had fewer patients who underwent chemothera-
py during hospitalization than the non-delirium 
group (15.8% vs. 28.8%). Recipients of medical 
aid showed higher prevalence of delirium than 
the non-aided group (7.1% vs. 4.3%). There was 
no significant difference in education level be-
tween the two groups. In the delirium group, the 
frequency of hearing impairment was higher than 
that of the non-delirium group (3.2% vs. 0.9%). 
A higher proportion of patients found in the de-
lirium group (10.2% vs. 4.9%) consumed alcohol 
≥4 times a week. The proportion of smokers was 
higher in the delirium group (69.2% vs. 58.3%). 
In the delirium group, the proportion of obese pa-

tients was lower (8.7% vs. 17.1%), and the propor-
tion of underweight was higher (24.4% vs. 21.5%). 

The medical history was also different be-
tween the delirium and non-delirium groups. In 
particular, history of delirium was higher in the 
delirium group (20.47% vs. 1.75%). Additionally, 
history of mental illness was higher in the delir-
ium group (13.4% vs. 5.6%). The history of car-
diovascular disease, diabetes mellitus, respiratory 
disease, liver disease, and head injury was slight-
ly higher in the delirium group. 

In Table II, delirium in patients with advanced 
cancer was associated with age >70 years (OR, 
1.793; 95% CI, 1.246 to 2.581), male sex (OR, 
1.675; 95% CI, 1.131 to 2.479), no chemotherapy 
during hospitalization (OR, 2.019; 95% CI, 1.236 
to 3.298), hearing impairment (OR, 3.566; 95% 
CI, 1.176 to 10.810), underweight (OR, 1.826; 
95% CI, 1.067 to 3.124), and current use of opioid 
medication (OR, 1.942; 95% CI, 1.264 to 2.982). 
In Table III, delirium in patients with advanced 
cancer was associated with history of delirium 
(OR, 12.497; 95% CI, 6.920 to 22.568) and mental 
illness (OR, 2.333; 95% CI, 1.251 to 4.352).

Discussion

Key Findings
Using a large-scale multicenter patient-based 

registry cohort, we investigated the potential 
risk factors for delirium among patients with ad-
vanced cancer. To our knowledge, this is the first 
large-scale study to investigate potential risk fac-
tors for delirium in South Korea. In this multi-
center cohort, we found that the incidence of de-
lirium was 6.0% (95% CI, 5.0 to 7.1) in patients 
with advanced cancer admitted to the APCU in 
South Korea. Furthermore, delirium was prom-
inently seen in patients with old age, male sex, 
no chemotherapy during hospitalization, hearing 
impairment, underweight, and previous history 
of delirium and mental illness. Our findings sug-
gest physicians should pay attention to delirium 
in patients with advanced cancer admitted to the 
APCU with the above risk factors.

Comparison of Previous Studies and 
Plausible Mechanism

As shown in previous studies18,19, old age 
was the most prevalent predisposing factor20, 
which is consistent with our main result. In ad-
dition, a history of delirium and hearing impair-
ment are also significant predisposing factors21.  
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DBP, diastolic blood pressure; SD, standard deviation; SBP, systolic blood pressure. †Obesity (body mass index, kg/m2) was 
categorized as <18.5 kg/m2 (underweight), 18.5 to 23 kg/m2 (normal), 23 to 25 kg/m2 (overweight), and ≥25 kg/m2 (obese).

Table I. General characteristics, history of diseases, and symptoms of participants (total n=2,124).

Characteristics	 Total	 Delirium group	 Non-delirium group
		  (n=2,124)	 (n=127)	 (n=1,997)
	
Age (mean, SD)	 63.69 (12.18)	 68.72 (10.56)	 63.37 (12.89)
Age group (years, n, %)			 
	 <50	 279 (13.14)	 3 (2.36)	 276 (13.82)
	 50-59	 449 (21.14)	 21 (16.54)	 428 (21.43)
	 60-69	 668 (31.45)	 41 (32.28)	 627 (31.40)
	 ≥70	 728 (34.27)	 62 (48.82)	 666 (33.35)
Sex (n, %)			 
	 Male	 1,235 (58.15)	 89 (70.08)	 1,146 (57.39)
	 Female	 889 (41.85)	 38 (29.92)	 851 (42.61)
Chemotherapy during hospitalization (n, %)			 
	 No	 1,529 (71.99)	 107 (84.25)	 1,422 (71.21)
	 Yes	 595 (28.01)	 20 (15.75)	 575 (28.79)
Living with family (n, %)			 
	 No	 710 (33.43)	 45 (35.43)	 665 (33.30)
	 Yes	 1,414 (66.57)	 82 (64.57)	 1,332 (66.70)
Medical aid recipients (n, %)			 
	 No	 2,029 (95.53)	 118 (92.91)	 1,911 (95.69)
	 Yes	 95 (4.47)	 9 (7.09)	 86 (4.31)
Education level (n, %)			 
	 High school graduated or under	 977 (46.00)	 51 (40.16)	 926 (46.37)
	 University graduated or higher	 524 (24.67)	 26 (20.47)	 498 (24.94)
	 Unknown	 623 (29.33)	 50 (39.37)	 573 (28.69)
Visual impairment (wearing glasses) (n, %)			 
	 No	 2,018 (95.01)	 122 (96.06)	 1,896 (94.94)
	 Yes	 106 (4.99)	 5 (3.94)	 101 (5.06)
Hearing impairment (using hearing aids) (n, %)			 
	 No	 2,103 (99.01)	 123 (96.85)	 1,980 (99.15)
	 Yes	 21 (0.99)	 4 (3.15)	 17 (0.85)
Alcohol consumption (n, %)			 
	 Non-drinker	 1,781 (83.85)	 98 (77.17)	 1,683 (84.28)
	 1-3 times a week	 233 (10.97)	 16 (12.60)	 217 (10.87)
	 ≥4 times a week	 110 (5.18)	 13 (10.24)	 97 (4.86)
Smoking (n, %)			 
	 Non-smoker	 1,456 (68.55)	 74 (58.27)	 1,382 (69.20)
	 Ex-smoker	 617 (29.05)	 45 (35.43)	 572 (28.64)
	 Current smoker	 51 (2.40)	 8 (6.30)	 43 (2.15)
Obesity (n, %)†			 
	 Underweight	 460 (21.66)	 31 (24.41)	 429 (21.48)
	 Normal weight	 971 (45.72)	 70 (55.12)	 901 (45.12)
	 Overweight	 341 (16.05)	 15 (11.81)	 326 (16.32)
	 Obese	 352 (16.57)	 11 (8.66)	 341 (17.08)
Blood pressure (n, %)			 
	 SBP ≥140 mmHg or DBP ≥90 mmHg	 321 (15.11)	 19 (14.96)	 302 (15.12)
	 SBP <140 mmHg and DBP <90 mmHg	 1,803 (84.89)	 108 (85.04)	 1,695 (84.88)
Body temperature (n, %)			 
	 Normal temperature <38°C)	 2,033 (95.71)	 121 (95.28)	 1,912 (95.74)
	 Hyperthermia (≥38°C)	 91 (4.28)	 6 (4.72)	 85 (4.26)
	 History of delirium (n, %)	 61 (2.87)	 26 (20.47)	 35 (1.75)
	 History of cardiovascular disease (n, %)	 823 (38.75)	 62 (48.82)	 761 (38.11)
	 History of diabetes mellitus (n, %)	 470 (22.13)	 39 (30.71)	 431 (21.58)
	 History of respiratory diseases (n, %)	 187 (8.80)	 15 (11.81)	 172 (8.61)
	 History of liver diseases (n, %)	 138 (6.50)	 11 (8.66)	 127 (6.36)
	 History of mental illness (n, %)	 128 (6.03)	 17 (13.39)	 111 (5.56)
	 History of head injury (n, %)	 150 (7.06)	 13 (10.24)	 137 (6.86)
	 Current use of opioid medication (n, %)	 1,353 (63.70)	 97 (76.38)	 1,256 (62.89)
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Table II. Odds ratio (95% confidence intervals) for delirium according to general characteristics.

DBP, diastolic blood pressure; OR, odds ratio; SBP, systolic blood pressure. †Adjusted for age, sex, cancer treatment, living 
together, medical aid recipients, education level, visual impairment, hearing impairment, alcohol consumption, smoking, obesity, 
blood pressure, body temperature, history of delirium before cancer, cardiovascular disease, diabetes mellitus, respiratory 
diseases, liver diseases, mental illness, head injury, and current use of opioid medication. Numbers in bold indicate significant 
differences (p-value <0.05).

Characteristics	                                           OR (95% confidence intervals) for delirium after cancer

		  Crude	 Adjusted†

	
Age		
	 <70 years	 1 (reference)	 1 (reference)
	 ≥70 years	  1.906 (1.330 to 2.733)	 1.793 (1.246 to 2.581)
Sex		
	 Female	 1 (reference)	 1 (reference)
	 Male	 1.739 (1.178 to 2.569)	 1.675 (1.131 to 2.479)
Chemotherapy during hospitalization		
	 Yes	 1 (reference)	 1 (reference)
	 No	 2.163 (1.329 to 3.521)	 2.019 (1.236 to 3.298)
Living together 		
	 No	 1 (reference)	 1 (reference)
	 Yes	 0.910 (0.625 to 1.324)	 1.010 (0.663 to 1.540)
Medical aid recipients		
	 No	 1 (reference)	 1 (reference)
	 Yes	 1.695 (0.832 to 3.452)	 1.680 (0.764 to 3.696)
Education level 		
	 High school graduated or under	 1 (reference)	 1 (reference)
	 University graduated or higher	 0.948 (0.584 to 1.539)	 1.347 (0.794 to 2.286)
	 Unknown	 1.584 (1.058 to 2.372)	 2.263 (1.406 to 3.645)
Visual impairment (wearing glasses) 		
	 No	 1 (reference)	 1 (reference)
	 Yes	 0.770 (0.308 to 1.924)	 0.938 (0.362 to 2.428)
Hearing impairment (using hearing aids) 		
	 No	 1 (reference)	 1 (reference)
	 Yes	 3.788 (1.255 to 11.428)	 3.566 (1.176 to 10.810)
Alcohol consumption		
	 Non-drinker	 1 (reference)	 1 (reference)
	 Drinker	 1.586 (1.030 to 2.442)	 1.237 (0.732 to 2.090)
Smoking 		
	 Non-smoker	 1 (reference)	 1 (reference)
	 Ex- or current smoker	 1.609 (1.117 to 2.319)	 1.240 (0.774 to 1.985)
Obesity		
	 Overweight or obese	 1 (reference)	 1 (reference)
	 Normal weight	 0.930 (0.600 to 1.442)	 0.928 (0.598 to 1.440)
	 Underweight	 1.854 (1.086 to 3.166)	 1.826 (1.067 to 3.124)
Blood pressure		
	 SBP <140mmHg and DBP <90 mmHg 	 1 (reference)	 1 (reference)
	 SBP ≥140 mmHg or DBP ≥90 mmHg	 0.987 (0.597 to 1.632)	 1.322 (0.768 to 2.274)
Body temperature		
	 Normal temperature (<38°C)	 1 (reference)	 1 (reference)
	 High temperature (≥38°C )	 1.114 (0.477 to 2.602)	 0.830 (0.317 to 2.171)
Current use of opioid medication		
	 No	 1 (reference)	 1 (reference)
	 Yes	 1.954 (1.285 to 2.972)	 1.942 (1.264 to 2.982)
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In particular, delirium occurred more frequently 
in men18, which might be because the more de-
tectable hyperactive form of delirium was more 
than twice as common in men22.

Recently, obesity has been reported to affect 
the survival rate in some carcinomas as an ‘obesi-
ty paradox’23. Currently reported in postoperative 
delirium, but not in cancer delirium24, a high body 
mass index was a protective factor for postopera-
tive delirium. Interestingly, the incidence of can-
cer delirium is also low in obese patients, which 
supports the obesity paradox. 

Studies of chemotherapeutic drugs and delir-
ium are inconclusive and inconsistent. Although 
chemotherapeutic drugs that penetrate the blood-
brain barrier may be risk factors for delirium25, 
most epidemiological studies20 have suggested 
that discontinuation of chemotherapy is associat-
ed with an increased risk of delirium during ad-
mission in a palliative setting. An epidemiologic 
study26 suggested discontinuation of chemother-
apy may lead to poor general condition, metas-

tasis of primary cancer (including to the brain), 
cachexia, and emotional instability. Therefore, 
these results should be interpreted with caution, 
especially when interpreting the finding that che-
motherapy prevents the development of delirium. 

Policy Implication
Delirium is a great burden, not only for the 

patient but also for the family and it becomes a 
social burden21. APCU is a specialized unit for 
patients who need supportive care during disease 
treatment, as well as terminally ill patients. Ac-
tive symptom control can help them receive ad-
ditional treatment in the future. Therefore, active 
intervention and prevention efforts are required in 
patients with high-risk factors27-30.

Strengths and Limitations
This study has some limitations. First, we re-

lied on medical record reviews, which may have 
led to underestimation bias. However, the data 
sets were obtained from well-trained physicians 

Table III. Odds ratio (95% confidence intervals) for delirium according to history of diseases.

OR, odds ratio. †Adjusted for age, sex, cancer treatment, living together, medical aid recipients, education level, visual 
impairment, hearing impairment, alcohol consumption, smoking, obesity, blood pressure, body temperature, history of delirium 
before cancer, cardiovascular disease, diabetes mellitus, respiratory diseases, liver diseases, mental illness, head injury, and 
current use of opioid medication. Numbers in bold indicate significant differences (p-value <0.05).

Characteristics	                                           OR (95% confidence intervals) for delirium after cancer

		  Crude	 Adjusted†

	
History of delirium 		
	 No	 1 (reference)	 1 (reference)
	 Yes	 14.437 (8.368 to 24.908)	 12.497 (6.920 to 22.568)
History of cardiovascular disease 		
	 No	 1 (reference)	 1 (reference)
	 Yes	 1.549 (1.081 to 2.219)	 1.125 (0.732 to 1.731)
History of diabetes mellitus 		
	 No	 1 (reference)	 1 (reference)
	 Yes	 1.610 (1.088 to 2.383)	 1.384 (0.889 to 2.155)
History of respiratory diseases 		
	 No	 1 (reference)	 1 (reference)
	 Yes	 1.421 (0.811 to 2.491)	 1.197 (0.653 to 2.195)
History of liver diseases 		
	 No	 1 (reference)	 1 (reference)
	 Yes	 1.396 (0.733 to 2.658)	 1.366 (0.681 to 2.741)
History of mental illness 		
	 No	 1 (reference)	 1 (reference)
	 Yes	 2.626 (1.522 to 4.531)	 2.333 (1.251 to 4.352)
History of head injury 		
	 No	 1 (reference)	 1 (reference)
	 Yes	 1.548 (0.850 to 2.819)	 0.962 (0.481 to 1.926)
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and medical specialists through discussion; thus, 
underestimation bias may be reduced31. Second, 
although we conducted a multicenter study, our 
findings may not be generalizable nationwide. 
However, two centers were located in urban ar-
eas, and the other two centers in rural areas32. 
Therefore, we minimized the urban-rural differ-
ence by considering the region as much as possi-
ble. Third, this was a retrospective cohort study33. 
We attempted to minimize this selection bias by 
collecting data from multiple centers. Despite 
these limitations, our study is the first large-scale, 
multicenter, patient-based registry cohort study to 
investigate the possible risk factors for delirium 
in South Korea. We also found a novel association 
between delirium and various risk factors (i.e., 
old age, male sex, no chemotherapy during hospi-
talization, hearing impairment, underweight, and 
history of delirium and mental illness) among pa-
tients with advanced cancer in the APCU.

Conclusions

Through a large-scale, multicenter, pa-
tient-based registry cohort, we identified various 
potential risk factors for delirium (i.e., old age, 
male sex, no chemotherapy during hospitaliza-
tion, hearing impairment, underweight and histo-
ry of delirium and mental illness) among patients 
with advanced cancer in South Korea. Thus, at-
tention should be paid to the occurrence of delir-
ium in patients with these risk factors, and inter-
ventions should be considered for early diagnosis 
and treatment, as well as prevention.
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