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ABSTRACT
Objective: Delirium is a neuropsychiatric syndrome characterized by acute onset and a fluctuating course of globally altered mental status. It has been
reported that the frequency of delirium among patients hospitalized with any disorder ranges from 2 to 30%. However, in the literature, few studies
have evaluated the frequency of delirium in hospitalized patients, including those older than 65 years. According to our knowledge, this is the first study
on adult patients in all age groups in an emergency department. We aimed to classify delirium according to its etiological causes and to compare the
age groups for frequency and these causes.
Material and Methods: Forty-three patients were included in the study; they had been diagnosed with delirium according to the Diagnostic and Statistical Manual of Mental Disorders (DSM)-IV in an emergency department from December 2002 to December 2003. The patients were divided into two
groups (group I: age <65 years, group II: age ≥65 years). Following a detailed history, each patient underwent a physical and neurological examination.
Additionally, the Mini-Mental State Examination was administered. Radiological and hematological examinations were conducted on all patients who
had indications for such testing.
Results: Of the patients with delirium, 18 were female and 25 were male. Mean age was 61.18 years (range 18 to 90 years). Of the 43 patients, 21 were
in group I and 22 were in group II. The most common causes of delirium were metabolic disorders. There was no significant difference between group
I and II for the frequency or etiological causes of delirium.
Conclusion: In emergency departments, all patients with delirium should be evaluated for etiological factors, especially metabolic disorders, as treatment of the underlying cause is essential in delirium.
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Introduction
Delirium is a neuropsychiatric syndrome that begins
acutely with an undulant progression. It is characterized by
global mental alterations, particularly corruption in attention
(1-5). It is known that delirium is an independent indicator for
poor prognosis in older patients in the hospital (6). Death may
occur if an early diagnosis cannot be made and the underlying cause cannot be treated. Thus, in patients with delirium,
early diagnosis and treatment of the underlying cause is very
important. In clinical practice, it has been reported that delirium is frequently misdiagnosed by physicians; the rate of
misdiagnosis is approximately 33-66% (1-5).
Delirium may occur due to many pathological situations
(1, 5). It is known that patients older than 65 years have a
greater tendency to experience delirium. Most studies on delirium have focused on patients 65 years and older. On the
other hand, the majority of studies have focused on hospitalized patients. Studies on patients with delirium in the emergency department (ED) are extremely rare (7). To our knowledge, this is the first study of delirium performed in the ED
that has compared patients under and above 65 years. The
aim of this study was to evaluate patients with delirium in the
ED for the incidence of etiological factors.

Material and Methods
This study was performed from December 2002 to December 2003 in the Ondokuz Mayıs University ED with permission of the Ethical Committee.
In the ED, patients with a diagnosis of delirium according
to the diagnostic criteria of the Diagnostic and Statistical
Manual of Mental Disorders (DSM)-IV were investigated by
an emergency medical resident and a neurologist (8). Alterations in the mental status of patients were determined by
the Mini-Mental State Examination (MMSE) (9). All patient
scores were recorded. Diagnoses of depression and dementia were made according to medical history. Differential diagnoses of delirium from primary psychosis, dementia and
depression were made according to the clinical features. To
determine the etiological factors of delirium, a detailed anamnesis was obtained from the relatives of the patients. In
the anamnesis, the patient’s history of drug and alcohol use,
systemic illnesses, non-organic psychotic disorders, trauma,
dementia and previous epileptic seizures were assessed.
Complaints on admission were recorded. Detailed physical
and neurological examinations were performed for all patients.
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The inclusion criteria for our study were as follows: 1) presence of delirium with onset upon admission or during followup in the ED, 2) correspondence with the DSM-IV criteria for
delirium and 3) adult patients (older than 18 years). Patients
with delirium tremens and mental retardation were excluded.
Blood analysis, urine analysis, radiological studies, electrocardiographic (ECG) and ultrasonography (USG) findings
as well as clinical findings corresponding to delirium criteria
were recorded on private study charts. In the presence of focal
neurological findings or symptoms (facial asymmetry, hemiparesis/hemiplegia, presence of pathological reflexes), a history
of head trauma, recurrent epileptic seizures or a history of
therapy for an intracranial lesion (surgery or radiotherapy), patients underwent neuroimaging (computed tomography [CT]
or magnetic resonance imaging [MRI]) after stabilization.
Etiological factors for delirium were classified into three
categories: structural lesions, metabolic-systemic disorders
and undiagnosed etiology. Diagnoses of structural lesions
were made according to the neuroimaging findings. Diagnoses of metabolic-systemic disorders were made through
the absence of structural lesions in imaging studies and the
presence of abnormal metabolic-systemic findings. Usage
of more than two drugs was considered multiple medication
history (polypharmacy). In the blood-gas analysis, partial oxygen pressure less than 60 mmHg and partial carbon dioxide
pressure more than 50 mmHg was considered to indicate hypoxia. When no etiological factors could be determined, patients were classified as having an undiagnosed etiology. In
this study, patients were divided into two groups according
to their age distribution (group I: age <65 years, group II: age
≥65 years).
The data were reported as mean±standard deviation if
they were normally distributed. The Kolmogorov-Smirnov
test was used to compare etiological factors according to
age group. Chi-square analysis was performed to evaluate the frequency of hallucinations and etiological factors.
Student’s t-test was used to compare vital signs between
groups. A p value <0.05 was taken as statistically significant.

Results
In a one-year period, 43 patients fit the DSM-IV criteria for
delirium. Of these patients, 42% (n=18) were female and the
mean age was 61.2 years. The demographic features of the
patients are summarized in Table 1.
In 35 patients (81%), a metabolic-systemic cause was
determined, and in five patients (12%) a structural cause of
delirium was found. There were only three patients with an
undiagnosed etiology. The most common etiological factors
were metabolic-systemic reasons (p<0.05). Of the patients
with structural lesions, two had acute ischemic stroke, one
had a subdural hematoma, one had sinus venous thrombosis and one had a brain tumor. When compared according to
the etiological factors, there was no significant difference between group I and II (p>0.05). The distribution of etiological
factors in patients with delirium is shown in Table 2 according
to age group.
Of the patients with systemic-metabolic etiology, 18 were
included in group I and 17 were included in group II. The
most frequent metabolic-systemic causes were drug intoxication, electrolyte disorders and hypoxia. Six patients (17%)
had drug intoxication and five of them were in group II. Electrolyte disturbances were found in eight patients (24%). Of
these, three were included in group I (38%). Hypoxia was
determined in six patients, and all of these patients were
in group II. Hypoxia was associated with carbon monoxide
poisoning, chronic obstructive pulmonary disease (COPD),
heart failure, myocardial infarction (MI), arrhythmia and lung
cancer. The distribution of the etiological factors of the cases
is shown in Table 3.
When the vital signs of patients were investigated upon
admission, in terms of systolic and diastolic mean arterial
blood pressure, pulse rate and mean body temperature, there
were no statistically significant differences between the two
groups (p>0.05) (Table 4).
Hallucinations were found in 35 patients (81%). Visual hallucinations were observed in 25 (58%), auditory hallucinations

Table 1. The distribution of demographic characteristics of patients according to age group
Age <65 year

Age ≥65 year

Total		

n

(%)

n

(%)

n

(%)

Female

9

(50)

9

(50)

18

(100)

Male

12

(48)

13

(52)

25

(100)

Mean age

46.6±16.2

75.1±5.6

61.2±18.0

P

X2=0.01
p>0.05

Table 2. The distribution of patients with delirium according to etiology
Age <65 year

Age ≥65 year

Total		

Etiology

n

(%)

n

(%)

n

(%)

Metabolic Causes

17

(49)

18

(51)

35

(100)

Structural Causes

3

(60)

2

(40)

5

(100)

Undiagnosed etiologies

1

(33)

2

(67)

3

(100)

P

X2=44.8
p<0.05
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Table 3. Etiological factors for delirium according to age group
		

Age <65 year

Age ≥65 year		

Total

Etiological factors

n

(%)

n

(%)

n

(%)

Structural causes

3

(60)

2

(40)

5

(100)

1
1
1
-

(20)
(20)
(20)
(-)

1
1

(20)
(-)
(-)
(20)

2
1
1
1

(40)
(20)
(20)
(20)

Metabolic causes

18

(51)

17

(49)

35

(100)

Hyperglycemia
Hypoglycemia
Uremia
Hypernatremia
Hyponatremia

3
1
2

(9)
(3)
(-)
(-)
(6)

4
1
3

(-)
(-)
(10)
(3)
(9)

3
1
4
1
5

(9)
(3)
(10)
(3)
(15)

Hyperkalemia
Alcohol intoxication

1
1

(3)
(3)

1
-

(3)
(-)

2
1

(6)
(3)

Polypharmacy

-

(-)

1

(3)

1

(3)

Drug intoxication

5

(14)

1

(3)

6

(17)

Hypoxia

-

(-)

6

(17)

6

(17)

Liver failure
Fever*

3
2

(9)
(6)

-

(-)
(-)

3
2

(9)
(6)

Undiagnosed etiologies

1

(33)

2

(67)

3

(100)

Ischemic infarct
Subdural hemorrhage
Sinus venous thrombosis
Tumor

*Two patients with delirium had fever: one had thrombotic thrombocytopenic purpura the other had lymphoma

Table 4. Vital signs of patients upon admission according
to age group
		
		
Blood pressure
(mmHg)

Age
<65 year

Age
≥65 year

Systolic

138±26

146±30

Diastolic

83.1±15

88.0±19

93±27

90±12

36.5±0.9

36.6±0.7

Pulse		
(beat/min)
Fever (°C)		

Table 5. The distribution of MMSE score according to age
and gender

p

				>0.05
*Values are presented as mean±standard deviation

in three (7%) and mixed hallucinations in seven patients (16%).
Visual hallucinations were found to be significantly more common (p<0.05). In the patients with visual hallucinations, 23
(92%) had metabolic causes, one (4%) had structural lesions
and one (4%) had an undiagnosed etiology. Of the patients
with visual hallucinations, 13 (52%) were over 65 years of age.
A structural lesion was determined in one of three patients
who had auditory hallucinations, and a metabolic cause was
determined in one patient. In the last patient, no etiological
factor could be determined. One of the three patients with
auditory hallucinations was under 65 years of age. In patients
with mixed hallucinations, a structural lesion was found in

Gender		
Female
Male
			
MMDD
test score
(Mean±SD)
p value

9.6±5

12.6±4

> 0.05		

Age Group
Age
<65 year

Age
≥65 year

12.6±5

10.1±4

>0.05

two patients (29%) and a metabolic cause was found in five
patients (71%). There was no significant difference between
age groups (p>0.05) in terms of the type of hallucinations.
There was also no statistically significant difference between
age and gender groups according to the MMSE test scores
(p>0.05) (Table 5).
When probable risk factors were evaluated, 14% (n=6) of
the patients had depression. All the patients with depression
were under 65 years of age. Upon admission, eight (19%) of
the patients had fever; of these, four (50%) were under 65
years. There was no significant difference between groups according to the frequency of fever (p>0.05). A history of epileptic seizure was present in three cases (7%). In patients with
a history of epileptic seizure, two had a structural lesion and
one had a metabolic disorder.
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Nine patients (21%) had dementia; one of these (11%) was
in group I. According to dementia frequency, there was a significant difference between age groups (p<0.05). In four patients, there was a history of cerebrovascular disease.
Eight of the patients had diabetes mellitus (DM). Of these,
five were in group I and three were in group II. Four patients
had cancer, three had COPD, 17 had heart disease and four
had chronic renal failure.

Discussion
The present study is the first to investigate patients with
delirium by dividing them into two groups according to age
(group I <65 years, group II ≥65 years). Furthermore, only a few
studies have investigated delirium patients in the ED (7, 10-12),
and in previous studies, all patients were older than 65 years.
In our study, delirium was seen in 0.5% of patients admitted to
the ED.
Elie et al. (7) reported that the prevalence of delirium in
emergency patients older than 65 years is 9.6%. However, the
patient population and methods in their research were different from those in our study. When patients did not correspond
to the DSM-IV criteria, a diagnosis of probable delirium was
made. In another study, the prevalence of delirium in older
patients in the ED was reported to be 5% (12). However, this
study had a retrospective design. Other studies on delirium
in older patients in the ED revealed a prevalence of 10-17%
(10, 11).
Our study was designed prospectively and methods for
definite diagnosis were used. Although patients older than 65
years were identified as having the greatest risk of delirium,
we did not find a significant difference between age groups
according to delirium frequency (13, 14). In our study, the
most common cause of delirium was determined to be metabolic disorders; metabolic-systemic disorders were found in
81% of the patients. These results are compatible with the
literature (1, 4, 15). There was no significant difference in the
metabolic causes of delirium between age groups. Electrolyte
abnormalities were the most common cause of systemic-metabolic disorders. Fluid-electrolyte abnormalities were found in
19% of our patients. The relationship between acute stroke
and delirium is also well-known. It has been reported that delirium may be a non-specific finding of acute stroke, and may
also occur due to the area of the brain affected by the stroke
(1, 16). In 5% of our patients, acute stroke was the reason for
delirium. Patients with acute stroke were divided equally into
the two groups. In these patients, there was a relationship between the location of the lesion and delirium (16).
Of our patients, 9% had a history of stroke and 75% of
these were in group II (over 65 years). Other structural lesions
found in the present study were subdural hematoma (n=1),
sinus venous thrombosis (n=1) and tumor (n=1).
It has been reported that dementia is present 81% of the
time in cases of delirium (17). In our study, 21% of the patients
had dementia; of these, 89% were older than 65 years. Patients with psychiatric disorders tend to be more likely to develop delirium (1, 16). For example, it has been reported that
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42% of older patients with depression develop delirium (1). In
this study, depression was identified in 14% of our patients,
and all of these were included in the younger age group. In
all of these cases, delirium had developed due to a metabolic
cause.
It has been reported that male gender is associated with
a higher risk of delirium development than female gender
(4, 18). In our study, 58% of the patients with delirium were
male. However, there was no statistically significant difference
between genders according to delirium frequency. Previous
studies have also reported that fever is an important risk factor for patients with delirium (1, 18, 19). In a study with an older patient population, fever or hypothermia was determined
in 89% of patients (18). In our study, fever was observed in
19% of the patients, and there was no significant difference
between age groups according to fever frequency. The most
common cause of fever is infection (1). However, in our study,
isolated fever was associated with other causes to a greater
extent than infection. It has been reported that the most common causes of infection in patients with delirium are urinary
tract infections, pneumonia and septicemia (1). In a study with
an older patient population, infection was determined in 35%
of cases (6). In another study, this proportion was 8% (15). Although infection was identified in 28% of patients with delirium in our study, delirium was found to be associated with
multiple etiological factors.
A history of DM was found in 19% of our cases. Three of the
patients with diabetes had hyperglycemia, and one of them
had hypoglycemia. Cardiac disease was identified in 40% of
our patients, and the proportion was significantly higher in the
older group. These results reveal that the older patient population with cardiac disease should be carefully followed for the
development of delirium in the ED. These diseases may cause
delirium due to hypoxia. COPD was identified in 7% of the patients with delirium, and all of these were older patients. Drug
intoxication was a cause of delirium in 14% of the patients. Of
those, 83% were under 65 years of age. The majority of these
patients were exposed to drugs through attempted suicide.
Nevertheless, all the patients with multiple medications were
older than 65 years. These results corresponded with the literature (1, 13, 14).
In summary, although a difference between age groups
was revealed in relation to some etiological factors, in general,
the frequencies of metabolic-systemic disorders and structural
lesions were similar in both age groups. Cognitive and behavioral symptoms in delirium may be associated with disorders
in conduction and neuronal circuits in the brain, depending
on the various etiological reasons for these symptoms (1, 13).
It has been reported that these structures (brainstem, neocortex, hippocampus, frontal [prefrontal] and temporal lobes)
are associated with alterations in consciousness level, memory
disorders, behavioral alterations and emotional alterations,
respectively (1). As a result, etiological factors reveal the
symptoms of delirium by affecting these areas, either through
direct effects (by affecting neuronal conduction or damaging
neurons) or causing functional disturbances in these areas (by
affecting neuronal transmission or the functions of neurotransmitters).
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It is obvious that disturbances in cholinergic function are
very important in delirium (16). In fact, this system may be associated with the effect of anticholinergic drugs that give rise
to the symptoms of delirium. This is supported by the finding
that cholinergic function-improving drugs improve behavioral
disorders at the same time (16, 20).
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8.

9.

Conclusion
While the most common cause of delirium in the ED was
metabolic-systemic disorders, the frequency of such disorders
and structural lesions were similar in the two age groups. Thus,
all patients with delirium in the ED should be investigated for
etiology, particularly metabolic causes.
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