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Risk Factors Related to Development of Delirium
in Hospice Patients

Hae Jin Ko, M.D., Ph.D., Chang Ho Youn, M.D., Ph.D., Seung Eun Chung, M.D.,
A Sol Kim, M.D., M.Sc. and Hyo Min Kim, M.D., M.Sc.*

Department of Family Medicine, Kyungpook National University Hospital,
Kyungpook National University School of Medicine, *Department of Family Medicine,
Kyungpook National University Medical Center, Daegu, Korea

Purpose: Delirium is a common and serious neuropsychiatric complication among terminally ill cancer patients.
We investigated risk factors related to the development of delirium among hospice care patients. Methods: Between
May 2011 and September 2012, we included patients who were mentally alert and had no psychiatric disease
or drug addiction at the hospice ward of two local hospitals. Among them, participants who had been diagnosed
with delirium by two doctors according to the DSM-IV (Diagnostic and Statistical Manual of Mental Disorders-4th
edition) criteria were grouped as Delirium Group. We analyzed results of psychometric and other laboratory tests
performed at the time of patient’s admission - psychometric tests included cognitive function (mini-mental status
examination, MMSE), depression (Beck Depression Inventory, BDI), anxiety, and insomnia (Insomnia Severity Index,
ISI). Logistic regression analysis was used to compare delirium and the related factors. Cox’s proportional hazard
model was performed using significant factors of logistic regression analysis. Results: Of the 96 patients who met
the inclusion criteria, 41 (42.7%) developed delitium. According to the logistic regression analysis, primary cancer
site, cognitive impairment (MMSE < 24), depression (BDI=16), and insomnia (ISI=15) were significant factors
related to delirium. Among the four factors, depression (OR 5.130; 95% CI, 2.009~ 13.097) and cognitive
impairment (OR 5.130; 95% CI, 2.009 ~ 13.097) were found significant using Cox’s proportional hazard model.
Conclusion: The development of delirium was significantly related to depression and cognitive impairment among
patients receiving hospice care. It is necessary to carefully monitor depression and cognitive function in hospice
care.
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Table 1, Comparisons of the Bascline Characteristics between the Delirium Groups.

3ol 7|24 =

Ngsg 2

)¢5}

FFe P%}( 0.05 U]

Delirium (n=41) Non-delirium (n=55) P-value*
Age (years) 65.66£12.15 64.05£13.25 0.545
Sex Male 30 (73.2) 42 (76.4) 0.721
Female 11 (26.8) 13 (23.6)
Education None 8 (19.5) 3 (5.5 0.160
Elementary school 11 (26.8) 13 (23.6)
Middle school 9 (22.0) 11 (20.0)
High school 8 (19.5) 20 (36.4)
University 5 (12.2) 8 (14.5)
Primary cancer site Stomach 3 (7.3) 12 (21.8) 00117
Lung 5 (12.2) 14 (25.5)
Colon 5 (12.2) 3 (5.5
Hepatobiliary 5 (12.2) 6 (10.9)
Prostate 10 (24.4) 2 (3.6)
Others 13 (31.7) 18 (32.7)
Metastasis Yes 5 (12.2) 5 9.1) 0.622
Bone metastasis 10 (24.4) 15 (27.3) 0.750
Brain metastasis 1 24) 1 (1.8) 0.884
Previous treatment Operation 15 (36.6) 20 (36.4) 0.982
Chemotherapy 28 (68.3) 36 (65.5) 0.770
Radiotherapy 11 (26.8) 15 (27.3) 0.961
Opioid Morphine use 27 (65.9) 37 (67.3) 0.884
Dosage " 161.57+324.11 72.43+127.34 0.102
Fentanyl patch use 36 (87.8) 39 (70.9) 0.048
Dosage’ 117.02£197.58 49.51+73.89 0.043
Onset time of delirium from admission day (days) 9.66£9.22 - -

Data are presented as meantstandard deviation or number (%). *independent t-test for continuous variables and Pearson's Chi-square test for

discrete variables,

Fisher’s exact test,

TmgOME (oral morphine equivalents)/day, §mcg/day.
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144310002 Gt AxE By, 1 9 gL £9
g ORZ Hol|z| FUTh MMSE 247 w|rte] 12]7]%5
ezt g wf o] WA ORS 4725 (95% CI
1,885~11.844), BDI 164 o]Ate] $-&2°] ORL 10.000
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Table 2, Comparisons of Psychosocial and Laboratory Features between the Delirium Groups.

Delirium (n=41) Non-delirium (n=55) P-value*

Psychosocial factor MMSE-K 22.83%4.80 25.3144.17 0.008
BDI 31.124891 25.98+12.54 0.021

BAI 30.02£12.33 24.16+14.66 0.041

ISI 15.68+7.29 11.95£9.46 0.031

Pain (Numeric rating scale) 3.00+1.45 2.53+2.01 0.195
Laboratory results WBC (*10°/ L) 10.13+4.36 10.15£6.78 0.994
Hemoglobin (g/dL) 10.43+1.91 10.83+2.09 0.338

Neutrophil (%) 78.16+12.10 74.15+12.25 0.115

Platelet (*10°/ 12L) 233.49%137.85 281.24%128.59 0.084

Glucose (mg/dL) 132.71£62.66 142.13+57.76 0.448

Creatinine (mg/dL) 1.46+1.10 1.10£0.58 0.063

Albumin (mg/dL) 3.81+£3.23 3.1840.60 0.160

Total bilirubin (mg/dL) 1.44+2.26 1.71+£3.78 0.686

AST (U/L) 47.15164.61 67.75+148.24 0.408

ALT (U/L) 28.59+37.88 27.44+33 .43 0.875

PT (sec) 17.58+23.99 12.21£1.64 0.101

aPTT (sec) 29.38+4.96 30.20+7.60 0.545

Calcium (mg/dL) 9.41+1.15 9.16£1.09 0.271

Sodium (mmol/L) 133.90+4.30 132.49+5.83 0.194

Potassium (mmol/L) 4.22+0.63 4.1940.61 0.834

Data are presented as meantstandard deviation. *independent t-test. AST: aspartate aminotransferase, ALT: alanine aminotransferase, BAI: Beck

anxiety inventory, BDI: Beck depression inventory, ISI: insomnia severity index, MMSE-K: mini-mental status examination-Korea, PT: prothrombin

time, aPTT: activated partial thromboplastin time, WBC: white blood cell.
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o 5 WETIS, WE, AT, add HolA ogith 40x o]de PTTAH, ZF 5.5 mmol/L
o, AdTds, wdgsids, daai 4, ojdel nZFETL diFE A glo] EA A
PR, 1Z4FdF

, AVEEEZ nay Alg, dE A| 9] 5} th(Table 3).
& ORS

Table 3, Logistic Regression Analysis of Factors Related to the Occurrence of Delirium.

Independent variables OR 95% ClI P-value*

Sex Female 1.000

Male 0.844 0.333~2.139 0.721
Old age Age<65 years 1.000

Age=65 years 1.232 0.547 ~2.776 0.614
Primary cancer site Stomach 1.000

Lung 1.429 0.281~7.261 0.667

Colon 6.667 0.987 ~45.036 0.052

Hepatobiliary 3.333 0.588~18.891 0.174

Prostate 20.000 2.772~144.310 0.003

Others 2.889 0.676~12.345 0.152
Cognitive impairment MMSE =24 1.000

MMSE <24 4.725 1.885~11.844 0.001
Depression BDI< 16 1.000

BDI>16 10.000 1.235~80.964 0.031
Anxiety BAI<22 1.000

BAI=>22 2.167 0.920~5.100 0.077
Insomnia ISI<15 1.000

ISI=15 2.902 1.255~6.713 0.013
Pain NRS<5 1.000

NRS=5 0.816 0.246~2.706 0.739
Leukocytosis WBC<10.0%10%/ uL 1.000

WBC>10.0¥10"/ 2L 1.202 0.532~2.714 0.659
Anemia (g/dL) Hemoglobin>10.0 1.000

Hemoglobin < 10.0 1.431 0.612~3.344 0.408
Neutrophilia Neutrophil <75% 1.000

Neutrophil >75% 1.439 0.628 ~3.546 0.364
Thrombocytopenia Platelet <50%10°/ 2L 1.000

Platelet > 50%10°/ 12 L 1.368 0.262~7.154 0.710
Hypoalbuminemia Albumin >3 mg/dL 1.000

Albumin<3 mg/dL 0.492 0.196~1.237 0.132
Hyperbilirubinemia Total bilirubin<2.0 mg/dL 1.000

Total bilirubin>=2.0 mg/dL 1.400 0.417 ~4.704 0.586
Liver enzyme elevation ALT<43 UL 1.000

ALT>43 U/L 0.625 0.196~1.993 0.427
PT prolongation PT<13.5 sec 1.000

PT>13.5 sec 1.156 0.444~3.012 0.767
Hypercalcemia Calcium<10.8 mg/dL 1.000

Calcium >10.8 mg/dL 3.681 0.677~20.018 0.132
Hyponatremia Sodium =135 mmol/L 1.000

Sodium <135 mmol/L 0.755 0.334~1.703 0.498
Morphine use 0.938 0.398~2.210 0.884
Fentanyl patch use 2.954 0.982~8.888 0.054

*Simple logistic regression analysis using occurrence of delirium as dependent variable. ALT: alanine aminotransferase, BAI: Beck anxiety inventory,
BDI: Beck depression inventory, CI: confidence interval, ISI: insomnia severity index, MMSE: mini-mental status examination, NRS: numeric rating
scale, OR: odds ratio, PT: prothrombin time, WBC: white blood cell.



Table 4. Odds Ratios of the Factors Related to Delirium Using Cox’s Proportional Hazard Model.

Independent variables OR 95% CI P-value*

Depression BDI< 16 1.000

BDI>16 6.564 1.571~27.422 0.010
Cognitive impairment MMSE =24 1.000

MMSE <24 5.130 2.009~13.097 0.001
Insomnia ISI<15 1.000

ISI=15 0.662 0.293~1.499 0.323
Primary cancer site Stomach 1.000

Lung 0.447 0.078~2.557 0.365

Colon 1.513 0.271~8.427 0.637

Hepatobiliary 0.486 0.083~2.843 0.423

Prostate 1.267 0.321~5.007 0.735

Others 1.004 0.243~4.145 0.995

*Cox’s proportional hazard model with enter method, using the significant variables in simple logistic regression analysis. BDI: Beck depression
inventory, CI: confidence interval, ISI: insomnia severity index, MMSE: mini-mental status examination, OR: odds ratio.
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