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 The Risk Factors for Delirium in Patients with Stroke in Palliative 
Care

Palyatif Bakımda İnmeli Hastalarda Deliryum İçin Risk Faktörleri

Aim: Post-stroke delirium is an acute neuropsychiatric syndrome 
that increases the distress of patients and family members and 
leads to long-term results, especially in older age. In this study, 
we aimed to investigate the risk factors for delirium in patients 
followed-up in palliative care with the diagnosis of stroke.

Material and Method: This retrospective study included 161 
patients followed-up in the palliative care ward with the diagnosis 
of stroke. Patients diagnosed with stroke were grouped as ischemic 
stroke (IS), hemorrhagic stroke (HS) and subarachnoid hemorrhage 
(SAH). The age, gender, Glasgow coma scale (GCS), percutaneous 
endoscopic gastrostomy (PEG) status, presence of infection, 
electrolyte values, length of hospitalization, discharge conditions 
and comorbid diseases of the patients included in the study were 
evaluated.

Results: The average age of the patients was 70.49±15.269 years, 
the length of hospitalization was 46.6±16.11 days, and 35 (21.1%) 
patients had been diagnosed with delirium. In patients who 
developed delirium, the ages were significantly lower, the infection 
rates were significantly higher, and the length of hospitalization 
was significantly longer (p=0.046, p<0.001, p=0.003). While the 
proportion of patients with a PEG was significantly lower, the 
rate use of anticholinergics, narcotic analgesics, antiepileptics 
and antipsychotics was significantly higher in patients who had 
developed delirium. 

Conclusion: We think that determining and managing the risk 
factors for delirium development in stroke patients followed-up in 
palliative care will decrease the morbidity and improve the quality 
of life of the patients and that further studies on this topic are 
needed.
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ÖzAbstract

 Gülhan Sarıçam1, Orkun Sarıçam2

Amaç: İnme sonrası deliryum, hastaların ve aile üyelerinin sıkıntısını 

arttıran ve özellikle ileri yaşlarda uzun süreli sonuçlara yol açan akut 

nöropsikiyatrik bir sendromdur. Biz bu çalışmada palyatif bakımda 

stroke tanısı ile izlenen hastalarda deliryum için risk faktörlerini 

araştırmayı amaçladık.

Gereç ve Yöntem: Bu retrospektif çalışmaya palyatif bakım servisinde 

stroke tanısı ile izlenen 161 hasta dahil edildi. İnme tanılı hastalar 

iskemik inme (IS), hemorajik inme (HS) ve subaraknoid kanama (SAK) 

olarak gruplandırıldı. Çalışmaya alınan hastaların yaşları, cinsiyetleri, 

glaskow koma skalaları (GKS), perkütan endoskopik gastrostomi (PEG), 

enfeksiyon varlığı, elektrolit değerleri, ilaç kullanımı, yatış süreleri, çıkış 

durumları ve komorbid hastalıkları değerlendirildi.

Bulgular: Hastaların yaş ortalamaları 70,49±15,269 yıl, yatış süreleri 

46.6±16.11 gündü ve 35 (%21.1) hasta deliryum tanısı aldı. Deliryum 

gelişen hastaların yaşları anlamlı derecede daha düşük, enfeksiyon 

oranları anlamlı derecede fazla ve yatış süreleri anlamlı derecede 

uzundu (p=0.046, p<0.001, p=0.003). Deliryum gelişen hastalarda 

PEG olanların oranı anlamlı derecede azken, antikolinerjik, narkotik 

analjezik, antiepileptik ve antipiskotik kullananların oranı anlamlı 

derecede daha fazlaydı.

Sonuçlar: Palyatif bakımda izlenen inmeli hastalarda deliryum 

gelişimindeki risk faktörlerinin belirlenip iyi yönetilmesinin, hastaların 

morbiditelerini azaltıp, yaşam kalitelerini iyileştireceğini ve bu konuda 

daha fazla çalışmaya ihtiyaç olduğunu düşünüyoruz.

Anahtar Kelime: Palyatif bakım, stroke, deliryum, hastanede yatış 
süresi
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INTRODUCTION
Delirium is defined as a disorder of awareness and cognition 
(mostly attention and memory); it develops within hours or 
days, cannot be explained by other cognitive disorders such 
as dementia, and is a direct result of a physical condition 
or medication.[1] Unlike many serious diseases, stroke is a 
sudden and unexpected condition, and it is a leading cause 
of severe long-term disability.[2] Post-stroke delirium is an 
acute neuropsychiatric syndrome that increases the distress 
of patients and family members and leads to long-term 
results, especially in older age.[3,4]

The palliative care needs of patients after stroke are 
extensive and evident.[5] Patients are directed to palliative 
care after stroke for end-of-life decisions rather than 
symptom management.[6,7] Stroke patients seen by palliative 
care specialists are more functionally impaired, less likely to 
possess decision-making capacity and more likely to die in 
the hospital.[6] Stroke itself is a known predisposing factor 
for delirium.[3] Studies have reported that the frequency 
of delirium varies between 12% and 43% in patients with 
ischemic stroke (IS) and hemorrhagic stroke (HS).[8,9] It has 
been reported that the prevalence of delirium is 13-42% 
in patients receiving inpatient palliative care, and that it 
increases to 88% at the end of life (weeks to hours before 
death). However, we found no literature on the delirium 
rates of stroke patients in palliative care.[10]

The pathophysiology of delirium is multifactorial and not 
fully understood. There are some risk factors for delirium 
such as advanced age, male gender, an underlying cognitive 
disorder, medication use, electrolyte disorders, infection, 
fever, orthopedic and cardiovascular surgeries.[11] In this 
study, we aimed to investigate the risk factors for delirium 
in patients diagnosed with stroke followed-up in palliative 
care.

MATERIAL AND METHOD
The retrospective study was approved by  Dr. Abdurrahman 
Yurtaslan Ankara Oncology Training and Research Hospital 
Ethics Committee (Date:  08.07.2020, Decision No:2020-
07/682). All procedures were applied per the principles of 
the Declaration of Helsinki. The files of 161 patients who 
had been followed-up with the diagnosis of stroke in the 
palliative care center (PCC) of our hospital between 2015-
2020 were reviewed retrospectively. Patients diagnosed with 
stroke were classified as ischemic stroke (IS), hemorrhagic 
stroke (HS) and subarachnoid hemorrhage (SAH). The age, 
gender, Glasgow coma scale (GCS), percutaneous endoscopic 
gastrostomy (PEG) status, presence of infection, electrolyte 
values, length of hospitalization, discharge conditions, and 
comorbid diseases of the patients included in the study were 
evaluated. Comorbid diseases were classified as dementia, 
heart disease (HD), hypertension (HT) and diabetes mellitus 
(DM).

The study collected the data from the medical records written 
by psychiatrists who had evaluated the patients. The delirium 
diagnosis was determined using the "Confusion Assessment 
Method" (CAM) survey.[12] The presence of infection was 
defined by laboratory tests, identification of pathogens 
in a bacterial culture or empirical use of antibiotics. The 
kidney function was evaluated by calculating the blood urea 
nitrogen (BUN) and plasma creatinine levels and the liver 
functions by blood aspartate transaminase (AST) and alanine 
transaminase (ALT) levels, as well as plasma albumin levels. 
Electrolyte imbalance was assessed by determining the 
levels of sodium and potassium. The medications used by 
patients were classified as antipsychotics, anticholinergics, 
antiepileptics and narcotic analgesics.

Statistical Analyses
The study data comprised 161 individuals. The analyses 
were performed using the IBM SPSS statistics 23 software 
bundle. While evaluating the study data, number were 
given for the categorical variables and descriptive statistics 
(mean, standard deviation, median, minimum, maximum) 
were given for the numerical variables. The normality 
assumptions of the numerical variables were examined 
using the Kolmogorov Smirnov normality test and it was 
observed that the variables were not normally distributed. 
Therefore, non-parametric statistical methods were used in 
the study. The differences between the two independent 
groups were examined using the Mann Whitney U Analysis. 
The relationship between two independent categorical 
variables was interpreted using the Chi-Square analysis. The 
statistical significance level in the analysis was accepted as 
0.05.

RESULTS
A total of 161 stroke patients, 74 of which (46%) were female 
and 87 (54%) were male, were included in the study. The mean 
age of the patients was 70.49±15.269 years, and 97 (60.2%) 
patients had been diagnosed as IS, 32 (19.9%) patients had 
been diagnosed as HS and 32 (19.9%) patients had been 
diagnosed as SAH. The average length of hospitalization of 
the patients was 46.6±16.11 days and the GCS was 10.6±2.17. 
Among these patients, 92.5% had HT, 50.3% had HD, 27.3% 
had DM and 14.9% had dementia as comorbidity. Thirty-five 
(21.1%) patients had been diagnosed with delirium (Table 
1).
There were significant differences between the patients 
with and without delirium in terms of age, infection status, 
and the length of hospitalization. Accordingly, the ages of 
the patients who had developed delirium were significantly 
lower than those who had not (p=0.046). The length of 
hospitalization of patients who had developed delirium was 
significantly longer and the rate of infection was significantly 
higher than patients who had not developed delirium 
(p=0.003, p<0.001) (Table 2).
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There were significant differences between the patients 
with and without delirium in levels of glucose, creatinine, 
sodium, ALT, and albumin. There was a statistically significant 
relationship between the development of delirium and 
the PEG status. (p=0.015) While the glucose, creatinine and 
ALT levels of patients who had developed delirium were 
significantly higher than those without delirium, their Na 
and albumin levels were significantly lower. The proportion 
of patients with PEG was significantly lower among patients 
with delirium (p=0.0015) (Table 3).
There were significant differences between the patients with 
and without delirium the use of anticholinergics, narcotic 
analgesics, antiepileptics, and antipsychotics. Accordingly, 
the rate of anticholinergic, narcotic analgesic, antiepileptic 
and antipsychotic users among patients with delirium was 
significantly higher than those without delirium (p=0.003, 
p< 0.001, p=0.004, p<0.001) (Table 4).

Table 1. Demographic characteristics of stroke patients

 (n=161) Mean Standard Deviation

Age 70.49 15.269

Length of hospitalization 46.62 16.119

GCS 10.68 2.172

n %

Gender

Female 74 46.0

Male 87 54.0

Diagnosis

IS 97 60.2

HS 32 19.9

SAH 32 19.9

Dementia

Present 24 14.9

Absent 137 85.1

DM

Present 44 27.3

Absent 117 72.7

HT

Present 149 92.5

Absent 12 7.5

HD

Present 81 50.3

Absent 80 49.7

Delirium

Present 35 21.7

Absent 126 78.3

Discharge Condition

Exitus 29 18.0

Alive 132 82.0
GCS: Glasgow coma scale, IS: Ischemic stroke, HS: hemorrhagic stroke, SAH: Subarachnoid 
hemorrhage, DM: Diabetes Mellitus, HT: Hypertension, HD: Heart Disease

Table 2. Evaluation of the relationship between the delirium status and the 
variables

Delirium
Chi-

square pPresent Absent
n % n %

Gender
0.001 0.973Female 16 45.7 58 46.0

Male 19 54.3 68 54.0
Diagnosis

5.852 0.054
IS 17 48.6 80 63.5
HS 6 17.1 26 20.6
SAH 12 34.3 20 15.9

Dementia
2.228 0.135Present 8 22.9 16 12.7

Absent 27 77.1 110 87.3
DM

0.059 0.809Present 9 25.7 35 27.8
Absent 26 74.3 91 72.2

HT
0.006 1.000Present 33 94.3 116 92.1

Absent 2 5.7 10 7.9
HD

3.102 0.078Present 13 37.1 68 54.0
Absent 22 62.9 58 46.0

Infection
20.089 0.000Present 22 62.9 29 23.0

Absent 13 37.1 97 77.0
Discharge Condition

0.120 0.729Exitus 7 20.0 22 17.5
Alive 28 80.0 104 82.5

Median Min.-Max. Median Min-Max. Z p
Age 68.0 44-90 76.0 20-94 -1.995 0.046
GCS 10.0 7-15 10.0 7-15 -0.462 0.644
Length of 
hospitalization 47.0 9-257 31.0 7-257 -2.953 0.003

GCS: Glasgow coma scale, IS: Ischemic stroke, HS: Hemorrhagic stroke, SAH: Subarachnoid 
hemorrhage, DM: Diabetes Mellitus, HT: Hypertension, HD: Heart disease

Table 3. Evaluation of the relationship between the delirium status and 
laboratory parameters and PEG

Delirium

Z pPresent Absent

Median Min.-
Max. Median Min.-

Max.
Glucose 119.0 79-189 98.5 74-200 -2.989 0.003
Urea 23.0 0.6-64 18.0 0.2-62 -1.929 0.054
Creatinine 0.6 0.2-4.1 0.5 0.1-3.5 -2.869 0.004
K 3.9 2.9-4.9 3.9 2.3-5.4 -1.064 0.287
Na 134.0 128-143 138.0 130-147 -3.777 0.000
AST 21.0 9-66 18.0 5-44 -1.001 0.317
ALT 20.0 6-71 15.0 2-73 -2.751 0.006
Albumin 2.5 1.6-3.9 2.8 1.6-4.1 -3.561 0.000

n % n % Chi-
square p

PEG
5.958 0.015Present 20 57.1 98 77.8

Absent 15 42.9 28 22.2
PEG Percutaneous Endoscopic Gastrostomy, K: Potassium, Na: Sodium, ALT: Alanine aminotransferase, 
AST: Aspartate aminotransferase
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DISCUSSION
Delirium is a temporary neurocognitive disorder 
characterized by cognitive, psychomotor and behavioral 
symptoms, and it is a common complication after stroke.[13] 
In our study, we detected delirium in 35 (21.1%) of stroke 
patients followed in palliative care. In their study, Farhaan 
S. Vahidy and colleagues found that the rate of delirium 
was higher in HS patients (ICH: 10.0%, SAH: 9.8%) than in IS 
patients (7.0%).[14] In our study, the delirium rates in palliative 
care were higher in HS patients (HS: 18.5%, SAH: 37.5%) than 
in IS patients (17.5%), but this did not create a statistically 
significant difference. (p=0.054)
Previous studies have shown that advanced age, infection 
and dementia pose a high risk of developing delirium after 
a stroke.[15] In the patients we followed in palliative care who 
developed delirium after a stroke, the infection rate was 
significantly high, and their average age was significantly low. 
Advanced age (≥65) has been shown as a risk for delirium in 
many studies.[14] Caeiro et al.[16] identified the average age as 
63.6 in stroke patients who developed delirium. In our study, 
although the mean age of patients with delirium was 66.6, 
it was considered to be low when compared with patients 
without delirium. We have thought that admission of some 
poststroke patients to the palliative care in the advance stage 
of the disease might be a factor acting on the difference in 
the mean age.
It was previously shown that the duration of hospitalization 
and mortality increased in patients who developed delirium 
after a stroke and that delirium negatively affected the 
prognosis.[17] In our study, the length of hospitalization was 
significantly longer in patients with stroke under our follow-
up in palliative care, but there was no significant difference 
in the exitus rates. Similarly, Nydahl et al.[18] showed that 
complication rates increased, but mortality did not increase 
in patients with delirium that they followed in the primary 
stroke unit.

Table 4. Evaluation of the relationship between the delirium status and 
medication use

Delirium
Chi-

square pPresent Absent
n % n %

Anticholinergic
8.620 0.003Present 11 31.4 14 11.1

Absent 24 68.6 112 88.9
Narcotic Analgesic

46.191 0.000Present 17 48.6 5 4.0
Absent 18 51.4 121 96.0

Antiepileptic
8.178 0.004Present 21 60.0 42 33.3

Absent 14 40.0 84 66.7
Antipsychotic

14.556 0.000Present 13 37.1 13 10.3
Absent 22 62.9 113 89.7

In their hospital-based study, Khurana and colleagues[19] 
showed that the second major risk factor for delirium after 
sepsis and infection was metabolic abnormalities. The glucose, 
creatinine and ALT levels were significantly higher, and the Na 
and albumin levels were significantly lower in patients with 
stroke who developed delirium, whom we followed in palliative 
care. In their study, Kotfis et al.[20] found that acute renal failure 
and impaired glucose tolerance posed a high risk of delirium 
development after a stroke, and that AST and creatinine 
values were significantly higher in patients with delirium. We 
identified that the PEG rate was significantly low in patients who 
developed delirium. We thought that this result might have 
been be due to the decrease in delirium development through 
use of a PEG, which provides a partial reduction of nutritional 
problems in patients with stroke followed-up in palliative care.
Medications are an increasingly common precipitant of 
delirium as well as other neuropsychiatric adverse effects, 
especially in the elderly and other patients with altered 
pharmacokinetics and pharmacodynamics.[21] Opioids, 
anticholinergics, anxiolytics, antipsychotics, antiepileptics 
and steroids are among the medications that most frequently 
cause delirium.[22] Anticholinergic agents are commonly used 
for the treatment of several poststroke disorders including 
urinary bladder problems, spasticity, depression, and pain. 
The effects of medications on the development of delirium 
in stroke patients have previously been studied in a limited 
number of studies, and anticholinergics have been shown to 
increase the risk of delirium.[16,23] In our study, we identified that 
the use of anticholinergics, narcotic analgesics, antiepileptics 
and antipsychotics was significantly high among patients with 
stroke who developed delirium, who had been under follow-up 
in our palliative care.
This study had several limitations: First, the patients included 
in the study had not been routinely screened for delirium; they 
had been accepted as delirium after evaluation by the psychiatry 
department. We think that some patients, particularly those 
who could have been diagnosed as hypoactive delirium during 
their clinical follow-up may have been omitted. Secondly, the 
etiology of delirium is multifactorial and has not been fully 
clarified. Location and size of the stroke lesion can be related 
to the risk of delirium; therefore, the lack of analysis of such a 
relationship is included in the limitations of this study. 

CONCLUSION
Delirium is a complication that we commonly encounter, both 
in the acute period and during palliative care follow-up, in 
patients with stroke. In our study, we showed that age, infection, 
metabolic disorders and medications affected the development 
of delirium and the length of stay in palliative care in patients 
with stroke. We think that determining and managing the risk 
factors for delirium development in stroke patients followed-
up in palliative care will decrease the morbidity of the patients 
and improve their quality of life, and that further studies on this 
topic are needed.
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