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Abstract

Background: Post stroke delirium is a multifactorial life-threatening process, still poorly understood. The aim of the
study was to identify the risk factors associated with the development of delirium in acute stroke patients and detection
of the effect of delirium on the short-term prognosis of acute stroke patients.

Patients and methods: This study was carried on 74 acute stroke patients, 40 males (54.1%) and 34 females (45.9%). Full
general and neurological examination was performed to all patients. Full routine laboratory investigation and computed
tomography scan and/or magnetic resonance imaging of the brain were done.

Results: The patients were divided into two groups: 15 patients with delirium (group I) and 59 patients without delirium
(group II). The incidence of delirium was higher among patients with older age (P = 0.002). There was no statistically
significant relationship between incidence of delirium and sex of patients (P = 0.52). The delirium patients had significantly
higher National Institutes of Health Stroke Scale (NIHSS) (P = 0.001) and lower Glasgow Coma Scale (GSC) (P = 0.001) at
admission. They also had high mortality (P = 0.017) and lower Barthel Index (BI), and these results were
statistically (P = 0.001) significantly.

Conclusion: Post stroke delirium was associated with old age, higher NIHSS at admission, intracerebral
hemorrhage, and higher long-term mortality.
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Introduction
The term stroke encompasses a wide diversity of vascular
diseases of the central nervous system. Stroke is consid-
ered the second most common cause of death and the
seventh leading cause of disability worldwide [1].
Delirium is defined by the American Psychiatric Asso-

ciation as an acute, transient disorder of cognition and
consciousness with fluctuating intensity [2]. Delirium
may be hyperactive which is accompanied by overt
psychotic symptoms and agitation, hypoactive which is
characterized by sedation, or mixed (i.e., both hypoactive
and hyperactive). The hypoactive type can often be un-
detected or misdiagnosed as depression [3]. If delirium
is not detected on admission to a hospital, then the risk
of death may be increased eightfold [4].

Delirium is associated with higher mortality, morbid-
ity, and longer in-patient stay, and as a consequence, it
causes more strain on nursing resources [5].
New prospective studies are needed to identify pa-

tients at risk of developing delirium for future trials of
preventive strategies [6].
This study aims to identify the risk factors associated

with the development of delirium and to detect its effect
on the short-term prognosis of acute stroke patients.

Patients and methods
This study was done at Intensive Care and Stroke Units,
Neurology Department, Zagazig University Hospitals,
during the period from June 2015 to December 2015.
This study was prospectively conducted on 74 patients
presented with acute stroke. The studied patients were
divided into two groups:
Group I: stroke patients with delirium
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Group II: stroke patients without delirium
Written informed consent was obtained from all pa-

tients or written consent from a relative.
The patient’s age was ≥ 30 years old. The acute stroke

patients included patients with cerebral infarction, intra-
cerebral hemorrhage and subarachnoid hemorrhage.
We excluded all patients with transient ischemic

attacks, history of severe head trauma, cerebral ven-
ous sinus thrombosis, brain tumors, history of psych-
osis, severe dementia prior to the onset of stroke,
history of anticholinergic medication intake before
stroke, and aphasia; comatose patients; and patients
with hepatic impairment, renal impairment, or re-
spiratory failure.
All patients were subjected to the following:

� Detailed medical history with special attention to
past medical history obtained from the patients or
their relatives to establish the presence of any risk
factor such as hypertension (HTN), diabetes mellitus
(DM), smoking, cardiac diseases, and other risk
factors such as previous transient ischemic attacks
and previous ischemic stroke

� Complete general examination
� Thorough neurological examination: all patients in

our study were subjected to full neurological
examination including:
� Mini Mental State Examination, MMSE [7]
� National Institutes of Health Stroke Scale

(NIHSS): the initial assessment of stroke severity
was evaluated by using NIHSS [8], within the
first 24 h of stroke onset at admission. This
standardized neurological scale is a well-validated
tool for assessing initial stroke severity [9]

Ischemic stroke subtypes were classified according to
TOAST (Trial of Org 10172 in Acute Stroke Treatment)
criteria [10], into large-artery arteriosclerosis, small-artery
occlusion, cardio-embolism, undetermined etiology, and
other undetermined etiology.
The clinical ischemic stroke syndromes were deter-

mined by applying the criteria of the Oxfordshire
Community Stroke Project: total anterior circulation
infarction (TACI), partial anterior circulation infarc-
tion (PACI), lacunar infarction (LACI), and posterior
circulation infarction (POCI) [11].
Screening for delirium within 3 days after stroke was

based on the criteria from Diagnostic and Statistical
Manual of Mental Disorders, 4th Edition, DSM-IV [12].
Full routine laboratory investigations at admission

were conducted.
Computed tomography (CT) scan or MRI of the brain

was done: follow-up of patients after 1 month radiologic-
ally with brain CT, clinically using NIHSS and the

Barthel Index [13] to assess the patient’s functional out-
come and also mortality.

Statistical analysis
The data were tabulated and statistically analyzed using
SPSS version 14.00 software package [14]. The results
obtained were analyzed by use of the standard statistical
parameters, i.e., means, standard deviation (SD), Stu-
dent’s T test, and chi-square (χ2) test. A value of P < 0.05
was considered statistically significant.

Results
This cohort study was conducted on 74 stroke patients
(40 male, 54.1%; 34 female 45.9%) who were admitted in
Intensive Care and Stroke Units, Neurology Department,
Zagazig University. Their mean age (± SD) was 60.7 (±
11.5) years with a range of 30–93 years. The results of
our study were statistically analyzed, tabulated, and sum-
marized as follows:
The demographic data and medical history of the

studied patients were showed in Table 1.
The incidence of delirium was higher among patients

with older age, and these results were statistically signifi-
cant. There was no statistically significant difference be-
tween incidence of delirium and sex of patients, presence
of medical history of hypertension, diabetes mellitus, smok-
ing, previous TIA, and cardiac diseases. The incidence of
delirium was higher among patients with lower GCS and
higher NIHSS at admission, and these results were statisti-
cally significant (Table 2).
There was statistically significant difference between the

incidence of delirium and patients having intracerebral
hemorrhage (Table 3), cardio-embolic ischemic stroke
(Table 4), and ischemic stroke with TACI and right hemi-
spheric lesion (Table 5).

Table 1 The demographic data and medical history of the
studied patients

Age, years (M ± SD) 60.7 ± 11.5 Range (30–93)

Sex, N (%)

- Male 40 54.1%

- Female 34 45.9%

Medical history, N (%)

- Hypertension 53 71.6%

- Diabetes mellitus 30 40.5%

- Smoking 27 36.5%

- Previous stroke 15 20.3%

- TIA 9 12.2%

- Cardiac disease 23 31.1%

M mean, SD standard deviation, TIA transient ischemic attack
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Finally, we found that patients with delirium had high
mortality and lower BI and these results were statistically
significant (Table 6).

Discussion
Stroke is one of the most frequent causes of death and dis-
ability worldwide and has significant clinical and socioeco-
nomic impact [15]. The World Health Organization
(WHO) refers to stroke as the incoming epidemic of the
twenty-first century [16, 17]. The outcome of stroke de-
pends on several factors: the stroke itself, initial treatment,

early rehabilitation, the early detection, and prevention of
complications [5].
Delirium is a multifactorial neuropsychiatric disorder

with definite predisposing and precipitating factor [18]
and is one of the most common complications that older
patients develop affecting up to 30% of all older medical
hospitalized patients [19].
This study included 74 acute stroke patients, 54.1% of

our patients were males and 45.9% were females. This
was in agreement with other studies that reported males
were more vulnerable to stroke than females [20–22].
Regarding the medical history of stroke patients, in

this study, hypertension and diabetes mellitus were the
most important risk factors of acute stroke with the
highest population-attributable risk at 71.6% and 40.5%,
respectively; this was in agreement with many studies
[23–25].
As regards the incidence of delirium in acute stroke

patients, our study showed that the incidence of delir-
ium among stroke patients was about 20.3%. The preva-
lence of post stroke delirium is widely discrepant in the

Table 2 Delirium frequency according to demographic data, medical history, and clinical examination of stroke patients

Variables Delirium Test of
significance

P

Present
N = 15

Absent
N = 59

Age (years)

M ± SD 68.6 ± 9.6 58.8 ± 11.2 T = 3.11 0.002*

Range 53–93 30–80

Sex

Male, N (%) 7 (46.7%) 33 (55.9%) χ2 = 0.41 0.52

Female, N (%) 8 (53.3%) 26 (44.1%)

Medical history, N (%)

- Hypertension 12 (80%) 41 (69.5%) χ2 = 0.24 0.62

- Diabetes mellitus 5 (33.3%) 25 (42.4%) χ2 = 0.41 0.52

- Smoking 4 (26.7%) 23 (39%) χ2 = 0.78 0.37

- Previous stroke 2 (13.3%) 13 (2213) χ2 = 0.15 0.69

- TIA 2 (13.3%) 7 (11.9%) χ2 = 0.08 0.77

- Cardiac disease 7 (46.7%) 16 (27.1%) χ2 = 1.32 0.25

GCS

9–12 10 (66.7%) 7 (11.9%) χ2 = 17.32 < 0.001**

>12 5 (33.3%%) 52 (88.1%)

NIHSS

<5 (minor stroke) 0 10 (16.9%) χ2 = 34.54 < 0.001**

5–15 (moderate stroke) 2 (13.3%) 39 (66.1%)

16–20 (moderate to severe stroke) 6 (40%) 9 (15.3%)

21–42 (severe stroke) 7 (46.7%) 1 (1.7%)

T Student T test, χ2 chi-square test, M mean, SD standard deviation, TIA transient ischemic attack, GCS Glasgow Coma Scale
*Significant (P < 0.05)

Table 3 Delirium frequency according to type of stroke

Type of stroke Delirium χ2 P

Present N = 15 Absent N = 59

Ischemic stroke 7 (46.7%) 43 (72.8%) 6.97 0.03*

Intracerebral hemorrhage 7 (46.7%) 9 (15.3%)

Subarachnoid hemorrhage 1 (6.6%) 7 (11.9%)

χ2 chi-square test
*Significant (P < 0.05)
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various studies, ranging between 10% [5] and 48% [26].
This wide range of prevalence of delirium across studies
could be due to the use of different criteria and assess-
ment instruments for delirium, different inclusion and
exclusion criteria, and different age groups included,
sample size, and where and how the patients with stroke
were treated [5].
Regarding age, we found that patients who developed

delirium were older with mean age of 68.6 ± 9.6. This
was in agreement with other studies [5, 26–31]. How-
ever, Oldenbeuving and colleagues [32] and Melkas and
colleagues [32] found that age was not an independent
risk factor for delirium. Several factors may precipitate
delirium in higher age, most probably due to physio-
logical loss of cholinergic reserve with aging.
As regards sex and incidence of delirium, no signifi-

cant difference was found between male and female
stroke patients. This is in agreement with previous stud-
ies [5, 29–33].

We found that there was no significant relationship
between incidence of delirium and certain risk factor of
stroke (hypertension, diabetes mellitus, previous stroke,
TIA, and cardiac diseases). This was in agreement with
previous studies [26, 30]. However, this was in disagree-
ment with other studies that found delirium was signifi-
cantly less prevalent in hypertensive patients [18] and
smokers [28] and higher among stroke patients with car-
diac disease [5].
Regarding the conscious level GCS at admission, we

found highly significant relationship between the devel-
opment of delirium and lower GCS at admission. Similar
findings were obtained by other studies [29, 30].
Regarding NIHSS, delirious patients had higher NIHSS

at admission. A highly significant relationship was found
between the development of delirium and presence of
severe neurological impairment at admission (NIHSS >
15). This was in agreement with results carried out by
[32, 34]. Lower GCS and higher NIHSS at admission
have been used as predictors of stroke severity. Severe
strokes are more likely to be associated with medical
complications, which by themselves could precipitate de-
lirium [31].
Regarding incidence of delirium and type of stroke, we

found that delirium is more prevalent in patients with
cerebral hemorrhage compared to patients with ischemic
stroke. This was in line with previous studies [26, 29, 30,
34].
Concerning the incidence of delirium and stroke sub-

types according to TOAST criteria, we found that pa-
tients with cardio-embolic stroke type were more likely
to develop delirium. While Oldenbeuving et al. [32]

Table 4 Relationship between incidence of delirium and infarction subtypes in studied ischemic stroke patients according to TOAST
criteria

Infarction subtypes Delirium χ2 P

Present N = 7, (%) Absent N = 43, (%)

LAA 1 (14.3%) 18 (41.9%) 10.2 0.036*

SAO 1 (14.3%) 12 (27.9%)

Cardio-embolic 5 (71.4%) 7 (16.3%)

Undetermined etiology 0 5 (11.6%)

Other determined etiology 0 1 (2.3%)

χ2 chi-square test, LAA large-artery atherosclerosis, SAO small-artery occlusion
*Significant (P < 0.05)

Table 5 Relationship between incidence of delirium and
radiological finding in studied stroke patients

Delirium χ2 P

Present
N = 7

Absent
N = 43

Oxfordshire classification

TACI 4 (57.1%) 4 (9.3%) 13 0.005*

PACI 1 (14.3%) 21 (48.8%)

LACI 0 12 (27.9%)

POCI 2 (28.6%) 6 (14%)

Laterality of stroke

Right hemispheric 11 (73.3%) 21 (35.6%) 7.96 0.047*

Left hemispheric 1 (6.7%) 21 (35.6%)

Brainstem-cerebellum 2 (13.3%) 8 (13.5%)

No laterality 1 (6.7%) 9 (15.3%)

χ2 chi-square test, TACI total anterior circulation infarction, PACI partial anterior
circulation infarction, LACI lacunar infarction, POCI posterior
circulation infarction
*Significant (P < 0.05)

Table 6 Relationship between incidence of delirium and
outcome of studied patients

Outcome Delirium Test of
significance

P

Present N = 15 Absent N = 59

Mortality (N%) 5 (33.3%) 4 (6.8%) χ2 = 5.6 0.017*

BI (M ± SD) 7.4 ± 4.9 13.5 ± 5 T = 3.58 > 0.001**

BI Barthel Index
*Significant (P < 0.05)
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found that delirium was more frequent in patients with
large-vessel stroke, other studies did not find an associ-
ation between stroke etiologies defined according to
TOAST criteria and incidence of delirium [35].
In the current study, the Oxfordshire classification

criteria of cerebral infarction were used, and we
found that delirium was more likely to occur in pa-
tients with a TACI. This was in agreement with sev-
eral studies [30, 31, 33]. While Nicolai and Lazzarino
[36] found that incidence of delirium was higher in
patients with lesions of posterior cerebral artery terri-
tory, moreover, other studies [5, 28] found no signifi-
cant association between lesion type or location and
the development of delirium. Regarding our results
showing that delirium is more prevalent in patients
with TACI lesions and of cardio-embolic etiology, this
is may be because such lesions are often larger, and
hence, the findings may have been a reflection of
stroke severity rather than the effect of its etiology
[3].
Regarding the location of stroke lesion and develop-

ment of delirium, our study disclosed that delirium was
more frequent after hemispherical strokes. This was in-
consistent with the results of Caeiro et al. [29] who
found no significant difference between right and left
hemispherical lesions. In our study, we found a signifi-
cant association between the development of delirium
and right hemispherical lesions. This was in agreement
with the results carried out by other studies [32, 37–39].
However, other studies [36, 40] reported that delirium
was more frequent with left-sided lesions. The right
hemisphere has a critical role in spatial, bodily percep-
tion and orientation [41, 42] and plays a major role in
perceiving emotion [42]. Disturbance of both spatial and
emotional orientation might increase the likelihood of
misinterpretation of the environment, leading to a
higher risk of delirium [32].
Regarding the outcome of delirious patients, we found

that those who experienced delirium had unfavorable
outcomes in the form of increased hospital stay and
higher mortality mainly in hospital mortality. In
addition, we also found functional outcomes measured
with BI to be worse after delirium. Similar findings were
consistently reported by many previous studies [26, 27,
29–32]. The latter found that 1-month mortality was not
significantly different between patients with and without
delirium, although long-term (6 months and 12months
post stroke) mortality was higher in patients with delir-
ium. Henon and colleagues [28] reported that there is
no significant difference in inpatient mortality between
delirious and non-delirious patients. The heterogeneity
in inpatient mortality could be explained by the different
timeframes of delirium onset and differences in manage-
ment of stroke patients [43].

Conclusion
Delirium occurs in almost 20.3% of acute stroke patients.
Factors associated with the development of post stroke de-
lirium included old age, higher NIHSS at admission, intra-
cerebral hemorrhage, right-sided hemisphenic stroke, total
anterior circulation infarction, and cardio-embolic ische-
mic stroke. Patients with delirium had larger hospital stay,
higher long-term mortality, and a worse functional
outcome.

Recommendations
It is recommended that all stroke units should have
screening protocols for detection, managing patients
with delirium and preventing delirium in high-risk pa-
tients especially elderly patients could improve the
prognosis.
We also recommend future research to study whether

early identification of stroke patients at risk for delirium
would result in a better outcome and to identify effective
interventions that improve the outcome for patients with
delirium.
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