
1166 |     Cancer Medicine. 2021;10:1166–1179.wileyonlinelibrary.com/journal/cam4

Received: 18 June 2020 | Revised: 20 November 2020 | Accepted: 23 November 2020

DOI: 10.1002/cam4.3661  

O R I G I N A L  R E S E A R C H

Comparison of the prevalence and associated factors of 
hyperactive delirium in advanced cancer patients between 
inpatient palliative care and palliative home care

Jun Hamano1  |   Masanori Mori2 |   Taketoshi Ozawa3 |   Jun Sasaki4 |   
Masanori Kawahara5 |   Asumi Nakamura6 |   Kotaro Hashimoto7 |   Kazuhiro Hisajima8 |   
Tomoyuki Koga9 |   Keiji Goto10 |   Kazuhiko Fukumoto11 |   
Yuri Morimoto12 |   Masahiro Goshima13 |   Go Sekimoto14 |   Mika Baba15 |   
Kiyofumi Oya16 |   Ryo Matsunuma17 |   Yukari Azuma18 |   Kengo Imai19 |   
Tatsuya Morita20 |   Takuya Shinjo21

1Division of Clinical Medicine, Faculty of Medicine, University of Tsukuba, Tsukuba, Japan
2Seirei Mikatahara General Hospital, Shizuoka, Japan
3Megumi Zaitaku Clinic, Yokohama, Japan
4Yushoukai Medical Corporation, Tokyo, Japan
5Soshukai Okabe Clinic Sendai, Miyagi, Japan
6Himawari Clinic, Chiba, Japan
7Fukushima Home Palliative Care Clinic, Fukushima, Japan
8Dr. GON Kamakura Clinic, Kanagawa, Japan
9Nozominohana Clinic, Chiba, Japan
10Himawari clinic, Kumamoto, Japan
11Iwata Home Care Clinic, Shizuoka, Japan
12Morimoto Clinic, Hyogo, Japan
13Home care clinic Kobe, Hyofo, Japan
14Sekimoto Clinic, Hyogo, Japan
15Department of Palliative Medicine, Suita Tokushukai Hospital, Suita, Japan
16Department of Palliative and Supportive Care, Aso Iizuka Hospital, Fukuoka, Japan
17Department of Palliative Medicine, Kobe University Graduate school of Medicine, Hyogo, Japan
18Tokyo Metropolitan Cancer and Infectious Diseases Center Komagome Hospital, Tokyo, Japan
19Seirei Hospice, Seirei Mikatahara General Hospital, Shizuoka, Japan
20Department of Palliative and Supportive Care, Palliative Care Team, and Seirei Hospice, Seirei Mikatahara General Hospital, Shizuoka, Japan
21Shinjo-clinic, Hyogo, Japan

This is an open access article under the terms of the Creative Commons Attribution License, which permits use, distribution and reproduction in any medium, provided the original 
work is properly cited.
© 2020 The Authors. Cancer Medicine published by John Wiley & Sons Ltd.

Correspondence
Jun Hamano, M.D., Ph.D, Division of 
Clinical Medicine, Faculty of Medicine, 
University of Tsukuba, 1-1-1 Tennoudai, 
Tsukuba, Ibaraki 305-8575, Japan.
Email: junhamano@md.tsukuba.ac.jp

Abstract
Background: Hyperactive delirium is known to increase family distress and the bur-
den on health care providers. We compared the prevalence and associated factors of 

www.wileyonlinelibrary.com/journal/cam4
mailto:
https://orcid.org/0000-0003-0304-9881
http://creativecommons.org/licenses/by/4.0/
mailto:junhamano@md.tsukuba.ac.jp


   | 1167HAMANO et Al.

1 |  INTRODUCTION

Delirium is a common but intractable symptom in advanced 
cancer patients, especially in the palliative care setting.1-3 Hosie 
et al. reported that the prevalence of delirium in specialist palli-
ative care inpatient settings varied at the timing of assessment; 
13.3%–42.3% at admission, 26%–62% during admission, and 
increasing to 58.8%–88% in the weeks or hours preceding 
death.4 Previous studies suggested that delirium causes sig-
nificant distress not only to the patient, but also to the family 
and health care providers.1,2 In addition, delirium makes pain 
control difficult due to the difficulty in communication.3,5-8 In 
particular, hyperactive delirium is known to increase family dis-
tress and the burden on health care providers.9

A recent systematic review reported the prevalence of 
delirium subtypes; hypoactive, hyperactive, and mixed-type 
delirium, at different timings and settings; however, the 
prevalence of hyperactive delirium in palliative home care 
is unknown.10 This systematic review also suggested that 
the prevalence of delirium in palliative home care is lower 
than that in palliative care units (PCUs), but the timing 
and assessment tools were not standardized.10 Mercadante 
et al. assessed the prevalence of delirium by MDAS in pal-
liative home care and hospice settings on admission and 
after 1 week.11 They found that the prevalence of delirium 
on admission was significantly lower in palliative home care 

than in inpatient hospice. They also found that the place of 
care was not significantly associated with delirium on admis-
sion, although they did not adjust for prognostic factors (e.g., 
Prognosis in Palliative Care Study predictor models) or phys-
ical risk factors (e.g., brain metastasis).

Thus, if there is no difference in the prevalence of agitated 
delirium between palliative home care and PCUs, home care 
staff will need to become proficient in dealing with agitated 
delirium. Furthermore, pharmacotherapy and devices need to 
be developed to control agitated delirium at home, even if 
they cannot be used internally.

To the best of our knowledge, no study has compared the 
prevalence of hyperactive delirium between PCUs and pallia-
tive home care at the same timing using the same assessment 
tool or explored associated factors considering the place of 
care and prognostic factors.

Therefore, we compared the prevalence and associated 
factors of hyperactive delirium between advanced cancer pa-
tients admitted to PCUs and those in palliative home care in 
Japan on admission and at 3 days before death.

2 |  METHODS

This was a post hoc exploratory analysis of two multicenter, 
prospective cohort studies of advanced cancer patients who 
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agitated delirium in advanced cancer patients between inpatient palliative care and 
palliative home care on admission and at 3 days before death.
Methods: This was a post hoc exploratory analysis of two multicenter, prospective 
cohort studies of advanced cancer patients, which were performed at 23 palliative 
care units (PCUs) between Jan and Dec 2017, and on 45 palliative home care services 
between July and Dec 2017.
Results: In total, 2998 patients were enrolled and 2829 were analyzed in this study: 
1883 patients in PCUs and 947 patients in palliative home care. The prevalence of 
agitated delirium between PCUs and palliative home care was 5.2% (95% CI: 4.2% -  
6.3%) vs. 1.4% (0.7% - 2.3%) on admission (p < 0.001) and 7.6% (6.4% - 8.9%) vs. 
5.4% (4.0% - 7.0%) 3 days before death (p < 0.001). However, multivariate logistic 
regression analysis revealed that the place of care was not significantly associated 
with the prevalence of agitated delirium at 3 days before death after adjusting for 
prognostic factors, physical risk factors, and symptoms.
Conclusions: There was no significant difference in the prevalence of agitated de-
lirium at 3 days before death between inpatient palliative care and palliative home 
care after adjusting for the patient background, prognostic factors, symptoms, and 
treatment.
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were receiving palliative care in PCUs or at home to addresses 
the dying process and end-of-life care in terminally ill cancer 
patients, especially to clarify the symptoms of and medical 
treatment for advanced cancer patients at the end of life. One 
study was performed at 23 PCUs between Jan 2017 and Dec 
2017,12 and other was performed on 45 palliative home care 
services between July 2017 and Dec 2017 in Japan.

The palliative care specialists in PCUs and the primary 
care physicians with expertise and experience in palliative 
care in home care were primarily responsible for each pa-
tient evaluated and recorded all measurements on the day of 
enrollment. The physician followed the patient until death or 
6 months after enrollment, and the observation period ended 
when patients were discharged from PCUs or palliative home 
care either alive or dead. In general, physicians routinely 
assessed and recorded symptoms and treatments on a daily 
basis, but in some cases, they assessed and recorded them 
retrospectively after the observation period based on medical 
records and memory.

Both studies were conducted in accordance with the eth-
ical standards of the Declaration of Helsinki and the ethical 
guidelines for research presented by the Ministry of Health, 
Labour and Welfare of Japan. The institutional review boards 
of all participating services approved this study, and main 
institutional review boards (at PCUs: Seirei Mikatahara 
General Hospital, for home care: University of Tsukuba) ap-
proved the use of existing data for secondary analysis and 
their combination.

3 |  PATIENTS

Eligible patients were enrolled consecutively when admitted 
to PCUs or starting palliative home care at the participating 
facilities. The eligibility criteria for the two studies were the 
same; (a) 18 years old or older, (b) locally advanced or meta-
static cancer (including hematopoietic neoplasms), and (c) 
admitted to PCUs or started palliative home care at the par-
ticipating facilities during the study period. Patients admitted 
to PCUs who were expected to be transferred or discharged 
within a week were excluded.

4 |  MEASUREMENTS

We used item 9 of the Memorial Delirium Assessment Scale 
(MDAS#9) to assess the subtypes and severity of delirium 
at the time of assessment.1,13-15 Agitated delirium was de-
fined as being present when delirium was diagnosed using 
the DSM5, and classified into either hyperactive or mixed 
type using item 9 of the MDAS at the time of assessment, 
which was a score of 2 (moderate) or 3 (severe). In addition, 
Nagase et al. defined patients who had a score on MDAS#9 

of 2 (moderate) or higher as agitated patients.14 The rationale 
for adopting item 9 of the MDAS as an outcome measure-
ment instead of the total MDAS score was that several stud-
ies demonstrated that item 9 can distinguish the severity of 
agitation, and thus be used as an outcome variable to assess 
hyperactive delirium in terminally ill cancer patients.13-15

The physicians coded item 9 with “hyperactive features” 
or “mixed features” based on the last few hours of obser-
vations. We assessed the presence of agitated delirium on 
admission and at 3  days before death. To adjust for back-
ground factors with a potential influence on the prevalence 
of agitated delirium at the time of assessment, we collected 
several other data on the day of enrollment based on previ-
ous studies and discussion among researchers,11,13,16-19 in-
cluding age, gender, Eastern Co-operative Oncology Group 
Performance Status (ECOG PS), central nervous system me-
tastasis, chemotherapy within a month, use of oxygen ther-
apy, use of any catheter, age-adjusted Charlson Comorbidity 
Index (ACCI),20,21 pleural effusion, asities, symptom sever-
ity defined by the Integrated Palliative Care Outcome Scale 
(IPOS),22-24 opioid dosage, usage of antipsychotics, usage of 
benzodiazepines, data to formulate Prognosis in Palliative 
Care Study predictor models-A (PiPS-A),25,26 site of primary 
cancer, metastatic site, Abbreviated Mental Test judged by 
the physician, heart rate, anorexia, dysphagia, dyspnea, and 
weight loss in the previous month. We assessed the symp-
tom severity of pain, shortness of breath, weakness or lack 
of energy, drowsiness, and sore or dry mouth using IPOS, 
which was scored as 0 (not at all), 1 (slight), 2 (moderate), 3 
(severe), and 4 (overwhelming), and defined the prevalence 
as any IPOS symptoms specified as 2 (moderate), 3 (severe), 
or 4 (overwhelming).22,27

Similarly, we recorded several other data of symptoms 
and treatment before death, such as the dosage of opioids, 
fever, and parenteral hydration at 1 week before death, and 
symptom severity at 3 days before death.

We also recorded the demographic and clinical charac-
teristics of the participants, including the site of primary 
cancer, presence of bowel obstruction, and data to assess the 
Palliative Prognostic Index (PPI),28 including the Palliative 
Performance Scale, oral intake, edema, and dyspnea at rest.

5 |  STATISTICAL ANALYSIS

We analyzed patients with a known date of death. First, we 
conducted descriptive analyses of the demographic char-
acteristics, and compared the prevalence of hyperactive 
delirium on admission and at 3 days before death between 
care settings using the chi-square test or Fisher's exact test. 
Subsequently, we performed univariate logistic regression 
analysis of the prevalence of agitated delirium on admission 
and at 3 days before death between care settings.



   | 1169HAMANO et Al.

We next considered the impact of missing data. Although, 
the extent of missing data on admission was less than 1%, 
some data points before death were missing in more than 
10%. Thus, we performed multiple imputation based on the 
missing data at random and the results for 20 imputations 
were pooled using normalizing transformations.29,30

Subsequently, we carried out multivariate logistic regres-
sion analysis to adjust for the patient background, symptoms, 
and treatment with a potential influence on the prevalence of 
agitated delirium on admission and at 3 days before death.

As possible factors affecting the prevalence of agitated 
delirium on admission, we used the following independent 
variables based on previous studies and discussion among 
the authors11,13,16-19: place of care, age (≥65 years), gender, 
presence of central nervous system metastasis, chemother-
apy within a month, ECOG PS (≥3 on admission), modi-
fied PiPS-A (months, weeks, days), ACCI, using oxygen 
therapy, using any catheter, and opioid dosage on admission 
(oral morphine equivalent: OME ≥60 mg/day). Similarly, as 
possible factors affecting the prevalence of agitated delir-
ium 3 days before death, we used the following independent 
variables based on previous studies and discussion among 
the authors11,13,16-19: place of care, age (≥65 years), gender, 
presence of central nervous system metastasis, chemother-
apy within a month, ECOG PS (≥3 on admission), modified 
PiPS-A (months, weeks, days), ACCI, opioid dosage 1 week 
before death (oral morphine equivalent ≥60  mg/day),18 
symptoms 3 days before death, fever, and parenteral hydra-
tion 1 week before death. We defined the presence of symp-
toms as any IPOS symptoms specified as moderate, severe, 
or debilitating based on a previous study.27

Significance was accepted at p < .05 and analyses were 
performed using SPSS-J software (version 25.0; IBM, Tokyo, 
Japan).

6 |  RESULT

In total, 2998 patients were enrolled in both studies: 1896 
patients in PCUs and 1102 patients in palliative home 
care. Among them, 169 patients were excluded due to 
an unknown date of death; 14 patients in PCUs and 155 
patients in palliative home care. The remaining 2829 pa-
tients were analyzed. Two hundred and fifty-seven pa-
tients in PCUs who were discharged survived and 293 
patients in palliative home care discontinued their home 
care. (Figure 1).

The patient characteristics at enrollment are shown in 
Table 1. The mean age of the subjects was 72.4 ± 12.2 years. 
Almost 10% of the patients had metastasis to the central ner-
vous system and approximately one-third had a daily prog-
nosis predicted by the modified PiPS-A. The prevalence of 
patients who had delirium and/or agitated delirium on ad-
mission was shown in Appendix 1. A total of 672 patients 
(23.8%) had delirium on admission and 900 (31.8%) had 
hyperactive or mixed-type delirium during the study period. 
A total of 1690 patients (59.7%) were on opioids on admis-
sion and the mean opioid dosage was 39.9  mg/day (range: 
0–1680 mg/day).

The prevalence of symptoms and treatment at 1 week and 
3  days before death after multiple imputation is shown in 
Appendix 2–4.

F I G U R E  1  Participants flow

Enrolled

2998 patients

• Excluded due to the date of death is unknown

(n=169; 14 patients in PCUs and 155 patients in home care)

Palliative care units

1896 patients

Home care

1102 patients

Analyzed

2829 patients

Palliative care units

1882 patients

(257 patients had 

discharged with 

survive)

Home care

947 patients

(293 patients had 

discontinued their 

home care)
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T A B L E  1  Patient characteristics on enrollment

All patients (n = 2829) PCU (n = 1882) Home care (n = 947)

p valueN % N % N %

Age≥65 2209 78.1 1450 77.0 759 80.1 0.061

Male sex 1492 52.7 959 51.0 533 56.3 0.008

Married 1824 64.5 1147 60.9 677 71.5 < 0.001

Live with family 2192 77.5 1368 72.7 824 87.0 < 0.001

Underage child 117 4.1 74 3.9 43 4.5 0.485

Site of primary cancer 0.084

Gastrointestinal 806 28.5 522 27.7 284 30.0

Hepatobiliary 
and pancreas

557 19.7 362 19.2 195 20.6

Lung 485 17.1 315 16.7 70 7.4

Urogenital 213 7.5 140 7.4 73 7.7

Breast 183 6.5 131 7.0 52 5.5

Gynecological 176 6.2 118 6.3 58 6.1

Others 409 14.5 294 15.6 115 12.1

Metastatic site

Anywhere 2295 81.1 1599 85.0 696 73.5 < 0.001

Liver 1059 37.4 727 38.6 332 35.1 0.077

Bone 702 24.8 498 26.5 204 21.5 0.005

Lung 966 34.1 704 37.4 262 27.7 < 0.001

Central nervous 
system

367 13.0 262 13.9 105 11.1 0.038

Chemotherapy 
within a 
month

360 12.7 170 9.0 190 20.1 < 0.001

ECOG PSa < 0.001

0–1 122 4.3 24 1.3 98 10.3

2 358 12.7 155 8.2 203 21.4

3 1153 40.8 790 42.0 363 38.3

4 1196 42.3 913 48.5 283 29.9

modified PiPs-Ab < 0.001

Months 482 17.0 246 13.1 236 24.9

Weeks 1409 49.8 891 47.3 518 54.7

Days 907 32.1 721 38.3 186 19.6

Palliative 
Prognostic 
Index6.5

903 31.9 737 39.2 166 17.5 < 0.001

Oxygen therapy 699 24.7 566 30.1 133 14.0 < 0.001

Use of any 
catheter

538 19.0 452 24.0 86 9.1 < 0.001

Delirium 
(DSM-Ⅴ) on 
admission

672 23.8 580 30.8 92 9.7 < 0.001

Pain IPOSc  ≥2 1013 35.8 663 35.2 350 37.0 0.933

(Continues)
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6.1 | Comparison of the prevalence of 
agitated delirium on admission and at 3 days 
before death without adjusting for the 
patient background

The prevalence of agitated delirium on admission was 
3.9% (95% CI: 3.2–4.7) among all patients, and there was 

significant difference between PCUs and palliative home 
care; 5.2% (95% CI: 4.2%–6.3%) vs. 1.4% (0.7%–2.3%) 
(p < 0.001). (Table 2) The prevalence of agitated delirium 
3 days before death after multiple imputation was 6.9% (95% 
CI: 6.0 – 7.9) among all patients, and there was a significant 
difference between PCUs and palliative home care; 7.6% 
(6.4% –8.9%) vs. 5.4% (4.0% –7.0%) (p < 0.001). (Table 2).

All patients (n = 2829) PCU (n = 1882) Home care (n = 947)

p valueN % N % N %

Shortness of 
breath IPOS 
≥2

583 20.6 379 20.1 204 21.5 0.768

Weakness or lack 
of energy 
IPOS ≥2

1192 42.1 785 41.7 407 43.0 0.714

Drowsiness IPOS 
≥2

592 20.9 413 21.9 179 18.9 0.013

Sore or dry mouth 
IPOS ≥2

497 17.6 361 19.2 136 14.4 < 0.001

Anorexia 2338 82.6 1546 82.1 792 83.6 0.371

Dysphagia 820 29.0 622 33.0 198 20.9 < 0.001

Weight loss in 
the previous 
month

2130 75.3 1376 73.1 754 79.6 < 0.001

Edema 1237 43.7 867 46.1 370 39.1 < 0.001

Pleural effusion 744 26.3 552 29.3 192 20.3 < 0.001

Ascites 846 29.9 567 30.1 279 29.5 0.728

Bowel obstruction 353 12.5 256 13.6 97 10.2 0.011

Use of opioid 1690 59.7 1197 63.6 493 52.1 < 0.001

Mean 95% CI Mean 95% CI Mean 95% CI

Age (yrs) 72.4 72.0 – 72.9 72.3 71.8 – 72.9 72.7 71.9 – 73.4 0.460

Age-adjusted 
Charlson 
comorbidity 
index

10.8 10.7 – 10.9 11.0 10.9 – 11.1 10.5 10.3 – 10.6 < 0.001

Palliative 
Prognostic 
Index

5.4 5.3 – 5.6 6.1 5.9 – 6.2 4.2 4.0 – 4.4 < 0.001

Opioid dosage 
per day 
(OMEd , 
mg/day)

39.9 36.7 – 43.1 43.5 39.6 – 47.4 32.8 27.2 – 38.4 0.002

Survival (days) 31.8 30.6 – 32.9 26.0 24.8 – 27.2 43.2 40.7 – 45.7 < 0.001
aECOG PS: Eastern Co-operative Oncology Group Performance Status. 
bPiPs-A: Prognosis in Palliative Care Study predictor models-A. 
cIPOS: Integrated Palliative Care Outcome Scale. 
dOME: Oral morphine equivalent. 

T A B L E  1  (Continued)
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6.2 | Multivariate logistic regression 
analysis of the prevalence of agitated delirium 
on admission and at 3 days before death

Multivariate logistic regression analysis revealed that home 
care was significantly associated with the lower prevalence 
of agitated delirium on admission (OR: 0.42, p  =  0.006), 
but it was not significantly associated with the prevalence 
of hyperactive features at 3  days before death (OR: 0.74, 
p = 0.173). (Tables 3 and 4) OR: 1.85, p = 0.011, OR: 4.43, 
p < 0.001), Male gender, central nervous system metastasis, 
and use of any catheter were significantly associated with the 
higher prevalence of agitated delirium on admission (OR: 
2.42, p < 0.001, OR: 1.94, p = 0.015, OR: 1.84, p = 0.008). 
(Table  3) At 3  days before death, male gender and weak-
ness or lack of energy were significantly positively asso-
ciated with the prevalence of agitated delirium (OR: 1.50, 
p = 0.033, OR: 2.39, p < 0.001). (Table 4) The use of opioids 
was not significantly associated with the prevalence of agi-
tated delirium on admission or at 3 days before death.

7 |  DISCUSSION

To the best of our knowledge, this is the first large-scale post 
hoc exploratory analysis of two multicenter, prospective co-
hort studies to compare the prevalence and possible associ-
ated factors of agitated delirium on admission and at 3 days 
before death between advanced cancer patients in PCUs and 
those in palliative home care.

The most important findings of our study were that there 
was no significant difference in the prevalence of agitated 
delirium at 3  days before death between PCUs and pallia-
tive home care after adjusting for the patient background, 
prognostic factors, symptoms, and treatment, although there 
was significant difference on admission by the unadjusted 
analysis.

Our study suggested that the place of care is not associ-
ated with the prevalence of agitated delirium before death, 
although the prevalence on admission was significantly lower 
in home care settings. A recent systematic review revealed 
that the rate of delirium at the end of life was 78%-85% in 

inpatient settings, whereas it was 42.5%-44% in the commu-
nity setting, though the timing and assessment tools were not 
standardized.10 Watt et al. considered this to be possibly re-
lated to home care being less disorienting and the condition 
of patients in home care being less complex.10 However, our 
study suggested that the home care setting was not associ-
ated with the prevalence of agitated delirium at 3 days before 
death, although it was associated on admission.

The second important finding of this study was that opi-
oid usage was not significantly associated with the preva-
lence of agitated delirium in terminally ill cancer patients. 
However, Senel et al. reported that the use of opioids (used 
or not used) was one of the risk factors for delirium among 
cancer patients in PCUs.17 Lim et al. also found that a high 
daily morphine equivalent dose at the start of palliative care 
consultation was positively associated with the incidence 
of opioid-induced neurotoxicity, which includes delirium.18 
One possible reason for the different results is that we may 
have underestimated the prevalence of agitated delirium be-
cause our assessment was based on point estimation.

Of note, although a recent systematic review revealed the 
prevalence of hyperactive delirium in the palliative care set-
ting to be 14% (0%-33%),10 the prevalence of agitated delir-
ium in our study was 3.9% on admission and 6.9% at 3 days 
before death. One possible reason for the lower prevalence 
of agitated delirium than in the previous study was that we 
were unable to assess the presence of hyperactive delirium 
throughout the observation periods as we described in lim-
itations. Another possible reason was the underestimation of 
mixed-type delirium, as noted by de la Cruz et al.3 In addi-
tion, as hypoactive delirium is difficult to detect but could 
affect the quality of death and dying,1-3,31 future study should 
include the prevalence and impact of hypoactive delirium on 
patients and families as well as those of hyperactive/mixed 
type of delirium.

Our results suggest that health care providers, especially 
in the home care setting, need to become proficient in dealing 
with agitated delirium before death. Furthermore, pharmaco-
therapy and devices need to be developed to control agitated 
delirium at home, even if they cannot be used internally.

In terms of the direction for further studies to clarify 
the prevalence of hyperactive delirium in the palliative care 

All patients 
(n = 2829)

PCUs 
(n = 1882)

Home care 
(n = 947)

N % N % N % p-value

On admission 110 3.9 97 5.2 13 1.4 < 0.001

3 days before 
death

194 6.9 143 7.6 51 5.4 < 0.001

Hyperactive delirium defined by item 9 of the Memorial Delirium Assessment Scale (MDAS#9) was a score 
of 2 (moderate) or 3 (severe). The number of hyperactive delirium patients is the actual number of patients not 
corrected by multiple imputation.

T A B L E  2  Prevalence of hyperactive 
delirium
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setting, daily universal screening for delirium and analysis 
using a variety of adjustment factors is warranted.

The current study had several limitations. First, we de-
fined agitated delirium as being present when delirium was 
diagnosed using the DSM5 and classified into either the hy-
peractive or mixed type using item 9 of the MDAS on admis-
sion and 3 days before death. Therefore, we were unable to 

assess the presence of hyperactive delirium throughout the 
observation periods. In addition, we were unable to assess 
mixed-type delirium patients who exhibited hypoactive fea-
tures at the time of assessment. These reasons may explain 
the low prevalence of agitated delirium in our study. Second, 
we were unable to adjust for residual confounding factors af-
fecting the development of agitated delirium at the time of as-
sessment (e.g. use of corticosteroids and degree of cognitive 
impairment). The possibility that these factors affected the 
development of agitated delirium at the time of assessment 

T A B L E  3  Multivariate logistic regression analysis for factors 
associated with the prevalence of hyperactive delirium on admission

OR 95% CI p

Unadjusted model: 
home care

0.26 0.14– 0.46 <0.001

Adjusted model

Home care 0.42 0.23– 0.78 0.006

65 years 0.99 0.59– 1.66 0.960

Male 2.42 1.54– 3.83 <0.001

Central nervous 
system 
metastasis

1.94 1.14– 3.31 0.015

Chemotherapy 
within a month

0.92 0.46– 1.84 0.810

ECOG PSa ≥3 at 
enrollment

2.42 0.71– 8.23 0.158

modified PiPs-Ab

Months n.a n.a n.a

Weeks 1.49 0.56– 4.00 0.426

Days 3.85 1.43– 10.38 0.008

Age-adjusted 
Charlson 
comorbidity 
index

0.98 0.89– 1.07 0.618

Symptom and treatment on admission

Use of any catheter 1.84 1.18– 2.87 0.008

Pain IPOSc  ≥2 1.38 0.89– 2.13 0.146

Shortness of breath 
IPOS ≥2

1.12 0.69– 1.81 0.640

Weakness or lack of 
energy IPOS ≥2

1.17 0.74– 1.86 0.494

Drowsiness IPOS 
≥2

1.25 0.77– 2.03 0.371

Sore or dry mouth 
IPOS ≥2

1.07 0.65– 1.78 0.792

Ascites 0.83 0.51– 1.37 0.468

Using opioid 1.50 0.91– 2.48 0.116

We conducted the multivariate logistic regression analysis using categorical 
variables, except for the age-adjusted Charlson Comorbidity Index. The number 
for each factor represents the actual number of patients not corrected by multiple 
imputation.
bPiPs-A: Prognosis in Palliative Care Study predictor models-A.
aECOG PS: Eastern Co-operative Oncology Group Performance Status. 
cIPOS: Integrated Palliative Care Outcome Scale. 

T A B L E  4  Multivariate logistic regression analysis for factors 
associated with the prevalence of hyperactive delirium 3 days before 
death

OR 95% CI p

Unadjusted model: 
home care

0.87 0.62– 1.23 0.436

Adjusted model

Home care 0.74 0.48– 1.14 0.173

65 years 0.79 0.52– 1.20 0.265

Male 1.50 1.03– 2.17 0.033

Central nervous 
system 
metastasis

0.86 0.46– 1.60 0.638

Chemotherapy 
within a month

1.05 0.64– 1.73 0.854

modified PiPs-Aa 

Months n.a n.a n.a

Weeks 0.81 0.47– 1.38 0.433

Days 1.18 0.67– 2.08 0.565

Age-adjusted 
Charlson 
comorbidity 
index

1.05 0.97– 1.14 0.194

Using opioid at 
1 week before 
death

2.07 0.97– 4.43 0.061

Symptom and treatment 3 days prior to death

Weakness or lack of 
energy IPOSb  ≥2

2.39 1.52– 3.74 <0.001

Drowsiness IPOS 
≥2

0.78 0.51– 1.18 0.240

Sore or dry mouth 
IPOS ≥2

1.46 0.98– 2.19 0.064

Shortness of breath 
at rest

1.04 0.71– 1.51 0.859

Ascites 0.69 0.41– 1.16 0.158

We conducted the multivariate logistic regression analysis using categorical 
variables, except for the age-adjusted Charlson Comorbidity Index. The number 
for each factor was corrected by multiple imputation.
aPiPs-A: Prognosis in Palliative Care Study predictor models-A. 
bIPOS: Integrated Palliative Care Outcome Scale. 
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cannot be excluded. For this reason, we were unable to con-
clude the definitive factors of agitated delirium at the time of 
assessment in advanced cancer patients in PCUs or palliative 
home care.

Third, the symptoms and treatment during death were not 
always evaluated prospectively. Therefore, exploration of the 
potential effects of symptoms and treatment during death on 
the prevalence of agitated delirium at the time of assessment 
is required.

Fourth, approximately one-third of the palliative home 
care patients discontinued their home care, and most were 
hospitalized and died. The reasons for hospitalization were 
not assessed. Therefore, we were unable to assess the rate of 
home care patients admitted to the hospital due to agitated 
delirium at the time of assessment. However, we performed 
multiple imputation to minimize this limitation. Thus, the 
prevalence of agitated delirium at the time of assessment 
in palliative home care may be higher than reported. Future 
studies are needed to assess daily symptoms and clarify the 
prevalence of hyperactive delirium in palliative home care.

Fifth, we defined agitated delirium at the time of assess-
ment only based on item 9 of the MDAS, which has not been 
validated by the total MDAS score. A recent review noted 
MDAS as one of the best diagnostic tools32 and several pre-
vious studies diagnosed hyperactive delirium using the total 
MDAS score ≥7.3,11,16 However, several studies demon-
strated that item 9 is associated with the neurobehavioral 
dimension and severity of agitation, and they used it as an 
outcome variable to assess hyperactive delirium in terminally 
ill cancer patients.13-15 Although this limitation was unlikely 
to have a significant impact on the results of our study, the 
validity and reliability need to be assessed between the total 
MDAS score and item 9 of the MDAS.

8 |  CONCLUSION

There was no significant difference in the prevalence of agi-
tated delirium at 3 days before death between PCUs and pal-
liative home care after adjusting for the patient background, 
prognostic factors, symptoms, and treatment.
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APPENDIX A

1. The prevalence of patients who had delirium and/or agitated delirium on admission
Agitated delirium (MDAS item 9) on admission

No episode of agitated 
or hypoactive delirium Mild Moderate Severe

N % N % N % N %

Delirium 
(DSM-Ⅴ) on 
admission

Yes (n = 672) 318 47.3 244 36.3 93 13.8 17 2.5

No (n = 2155) 2146 99.6 9 0.4 0 0.0 0 0.0

2. Prevalence of symptoms and treatment at 1 week and 3 days before death in all patients after multiple imputation
After multiple imputation (n = 2501)

N %

3 days before death

Hyperactive delirium 211 8.4

Weakness or lack of energy IPOS ≥2 1442 57.7

Drowsiness IPOS ≥2 1031 41.2

Sore or dry mouth IPOS ≥2 808 32.3

Shortness of breath at rest 664 26.5

Ascites 372 14.9

1 week before death

Fever 800 32.0

Parenteral hydration 1089 43.5

Opioid dosage (OME ≥60 mg/day) 793 31.7
IPOS: Integrated Palliative Care Outcome Scale.OME: Oral morphine equivalent.

3. Prevalence of symptoms and treatment at 1 week and 3 days before death of patients in palliative care units
After multiple imputation (n = 1625)

N %

3 days before death

Hyperactive delirium 143 8.8

Weakness or lack of energy IPOS ≥2 953 58.6

Drowsiness IPOS ≥2 664 40.9

Sore or dry mouth IPOS ≥2 541 33.3

Shortness of breath at rest 462 28.4

Ascites 242 14.9

1 week before death

Fever 615 37.8

Parenteral hydration 905 55.7

Opioid dosage (OME ≥60 mg/day) 625 38.5
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4. Prevalence of symptoms and treatment at 1 week and 3 days before death in patients in home care
After multiple imputation (n = 876)

N %

3 days before death

Hyperactive delirium 68 7.8

Weakness or lack of energy IPOS 
≥2

489 55.8

Drowsiness IPOS ≥2 367 41.9

Sore or dry mouth IPOS ≥2 266 30.4

Shortness of breath at rest 202 23.1

Ascites 130 14.8

1 week before death

Fever 185 21.1

Parenteral hydration 185 21.1

Opioid dosage (OME ≥60 mg/
day)

182 20.8


