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Prevalence, risk factors and outcome of delirium in intensive care unit
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Abstract

Introduction: Delirium causes serious in-hospital morbidity.

Aims: Prevalence, risk factors and outcome of delirium were studied in a medical ICU.

Materials and Methods: This prospective study in the medical ICU identified delirium by CAM (Confusion Assessment
Method). Comorbidities were assessed by Charlson Comorbidity Index. Socio-demographics, clinical parameters and outcome
required a structured questionnaire. Data was analyzed using chi- square test, Pearson correlation and independent sample t test.
Results: Of 467 patients assessed, 101satisfied CAM diagnosis of delirium (prevalence-21.6%). Females predominated (51.5%);
average age was 59.6 years. Acute exacerbation of chronic obstructive pulmonary disease (COPD) was the most common illness,
diabetes mellitus (58.4%) followed by hypertension (17.8%) the most common co-morbidities. Leukocytosis, raised serum
creatinine and abnormal EEG were observed. 77.2% had nasogastric feeding, 22.8% needed ventilator support.76.2% of patients
were on some medication. Delirium was hyperactive in 78.2%, idiopathic in 38.6%. Hypoactive delirium, the least common, was
associated with acute pulmonary oedema and sepsis (51.3%). (p=0.009). Delirium resolved completely in 80.2%. Mortality rate
was 13.9%. 78.6% patients died within 72 hours (p=0.008); death was increased in those with respiratory findings (p=0.01) and
ventilator (p<0.001).

Conclusion: A high prevalence of delirium was found in the Medical ICU. This was mostly hyperactive and idiopathic.
Hypoactive delirium, the least common, was found associated with acute pulmonary oedema, sepsis. Acute exacerbation of

COPD was the most common cause. Those with respiratory findings and on ventilator had higher mortality.
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Introduction

Delirium is defined as an acute disorder of
attention and cognition that poses a common and
serious health problem for hospitalized patients. It is
characterized by a reduced ability to focus, sustain or
shift attention, disorganized thinking or altered level in
consciousness. Estimates of the incidence of delirium
have ranged from 25% to 60% with case fatality rates
from 25% to 33%.! Development of delirium within the
hospital is associated with increased morbidity, closer
nursing surveillance, higher hospital costs, longer stay
in hospital and increased need for post-discharge care.’
Levkoff and co-workers estimated that if the length of
stay for each acutely confused elderly hospitalized
patient was reduced, the health care cost could be
brought down.® The clinical importance of delirium has
been overlooked for want of adequate studies on the
subject, lack of uniform diagnostic criteria and due to
nonspecific presentations of delirium. It was estimated
that up to 32% of cases went unrecognized by
physicians.* Delirium was often mistaken for
depression or psychosis or misinterpreted as dementia
or senescence.

In ICU patients, delirium is associated with
multiple complications and adverse outcomes including
removal of catheters,” self extubation, failed
extubation,® prolonged hospital stay,” increased health
care cost® and increased mortality.>** Delirium may be
a predictor of long term cognitive impairment in

survivors of critical illness. A study by Jackson and
colleagues™ reported that delirium was associated with
cognitive decline over 1-3 years after hospital
discharge.

Despite its clinical importance, few studies have
looked at the prevalence of delirium in medical
intensive care. Lack of standardized assessment tools
led to large variations in estimates of prevalence.
Several protocols have been in use for identifying
dementia, but few were validated for use in delirium till
Sharon K. Inouye et al* from the University of Chicago
School of Medicine devised a Confusion Assessment
Method (CAM) to enable non-psychiatrically trained
clinicians to identify delirium quickly and accurately in
clinical and research settings. Many studies have looked
individually at-risk factors, etiology, outcome and
mortality of delirium in the general hospital, ward and
ICU but none comprehensively examined these
variables in an intensive care setting.

The current study was designed to estimate the
prevalence, risk factors, co-morbidities, precipitants,
course, outcome and mortality of delirium in the
medical ICU in a comprehensive manner.

Materials and Methods

This study was performed on in-patients of the
medical intensive care unit of a tertiary care hospital. It
was approved by the Ethics Committee of the institute.
All patients were recruited after obtaining proper
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informed consent. Consecutive ICU patients above 18
years of age whose relatives had given written informed
consent, with recent onset of fluctuating consciousness
and who satisfied the CAM- ICU score was included in
the study.”® Patients with dementia, traumatic brain
injury, mental retardation and other organic causes of
cognitive  impairment  were  excluded.  Socio-
demographic and clinical data was recorded using a
semi-structured questionnaire designed for the study.
The Charlson Comorbidity Index,* which represents
the sum of a weighted index that takes into account the
number and seriousness of pre-existing co-morbid
conditions, was used to assess the role of co-
morbidities. All ICU patients were screened and
diagnosed using the CAM-ICU scale. Medical causes
were excluded by routine tests, CBC, ESR, blood sugar,
blood urea, serum creatinine, electrolytes, liver function
tests, routine urinalysis, ECG, chest radiograph and
EEG. Where indicated, specific investigations like
peripheral blood smear, CSF examination, thyroid
function and antibodies, ANA and imaging (USG, CT,
MRI) were done.

All patients were followed up till delirium subsided
or until shifted out of ICU. The data represented as
categorical and continuous variables were further
analyzed via chi-square test, pearson correlation,
independent sample t test; analysis was done using
SPSS version 16.

Results

467 patients were included in the study after
informed consent. Of these 101 patients (21.6%)
satisfied the CAM-ICU diagnosis of delirium. The
socio-demographic data of our patients showed that
more females (51.5%) developed delirium than males
(48.5%). The average age of our population was 59.6
years (SD=18.3). The duration of ICU stay ranged
between 24-192 hours, mean duration of ICU stay
being 79.6 hours. The most common co-morbidity was
diabetes mellitus (58.4%) followed by hypertension
(17.8%). No co-morbidities were detected in15.8%.
While most of the patients had no addictions (68.3%),
smoking was the most prevalent addiction observed
(29.7%). The majority of patients (76.2%) were on
medication; of these, most were on oral anti-diabetics
or insulin (56.4%).

In those with delirium, respiratory findings were
found in 45.5%, followed by gastrointestinal in 14.9%;
34.7% patients had no abnormal findings on clinical
examination. The majority of patients with delirium

Table 1: Association of variables with delirium mortality

(61.4%) had no abnormality in investigation results,
but16.8% had leukocytosis and 11.9% had elevated
serum creatinine; 10.8% had EEG abnormalities, the
most common being occasional generalized slowing
followed by triphasic waves. The most common
primary diagnosis among patients with delirium was
acute exacerbation of chronic obstructive pulmonary
disease (19.8%) followed by chronic kidney disease
(CKD) with associated acute pulmonary oedema
(11.9%). In 38.6% patients, no diagnosis was reached
during their period of ICU stay. (Fig. 1) 77.2% of our
delirious patients were on nasogastric tube feeding,
22.8% needed ventilator support. Among the
precipitating factors in the ICU, nasogastric tube (in
77.2%) was the commonest precipitant associated.

The most common type of delirium observed was
the hyperactive type (78. 2%). Hypo-active delirium
was found in 21.8% cases- these were most commonly
associated with acute pulmonary oedema (100%) and
sepsis (51.3%). (2= 20.03, d.f. =8, p=0.009). No cases
of mixed delirium were identified.

The mortality rate among the patients with delirium
in ICU was 13.9%. Delirium resolved in 80.2% of the
patients during their period of ICU stay, while 5.9%
continued to be delirious even after 192 hours of ICU
stay. The average duration of ICU stay was 79.6 hours
(SD=35.7). (Table 1)

The mortality among patients with delirium in ICU
was maximal within the first 72 hours of ICU stay,
78.6% of patients dying within this time period. (y2=
15.67, d.f. =5, p=0.008). In terms of duration of stay in
the ICU in hours, those who expired had a stay duration
of 58.3 hours (SD=32.2), while those who survived
stayed for 83.03 hours (S.D. =58.2). (t= 2.46, p=0.01)
on the average. Of the 14 patients who expired, 12
(85.71%) had respiratory findings. (y2= 10.12, d.f. =3,
p=0.01). Ventilator stay was associated with significant
mortality: around 85.71% of those who died were on
ventilator support. (x2= 45.39, p<0.001) (Table 1)

There was a higher rate of mortality among males
(20.4%) than females (7.69%) but this fell slightly short
of statistical significance (y2=3.41, p=0.059). Age was
higher in those who expired (60.2 years) with respect to
survivors (59.6 years) but was not statistically
significant (p=0.89). There was no significant
association between mortality and variables like co-
morbidity, medication use, type of delirium, and
medical diagnosis. (Table 1)

Variable Distribution Test Value | Significance
Sex Cured= F:M= 55.2%: 44.8% X?=3.41 P=0.059
Expired= F:M= 28.6% :71.4% df=1
Medical Co- Cured= Yes: No=83.9%: 16.1% X?=1.56 P=0.98
morbidity Expired= Yes: No = 85.7%: 14.3% d.f.=2
Addiction Cured= Yes: No=29.9%: 70.1% X?=1.52 P=0.57
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Expired= Yes: No = 43.9%: 57.1% d.f.=3
Drugs Cured= Yes: No=77.1%: 22.9% X?=0.49 P=0.91
Expired= Yes: No = 71.5%: 28.5% d.f.=1
Respiratory Findings Cured= Yes: No= 39.1%: 60.9% X?=10.92 P=0.012
Expired= Yes: No = 85.7%: 28.5% d.f.=3
Ventilator Stay Cured= Yes: No= 88.5%: 11.5% X?=45.4 P<0.001
Expired= Yes: No = 92.8%: 7.2% d.f.=1
Abnormal Cured= Yes: No= 39.1%: 60.9% X?=3.26 P=0.77
Investigations Expired= Yes: No = 64.2%: 35.8% d.f.=6
Primary Diagnosis Cured=Yes: No=59.8%: 40.2% X?=9.46 P=0.31
Expired= Yes: No = 64.2%: 35.8% d.f.=8
Type of Delirium Cured= Hyperactive: Hypoactive= 79.4%: X°=0.44 P=0.36
20.6% d.f=1
Expired= Hyperactive: Hypoactive =
71.5%: 28.5%
Age Cured= 59.6 years T=-0.14 P=0.91
Expired= 60.21 years d. f=99
Charlson Co- Cured=3.21 T=-1.45 P=0.15
morbidity Score Expired= 3.92 d. f.=99
ICU Stay (in hours) Cured=83.03 T=2.46 P=0.015
Expired= 58.2 d. f.=99

Final diagnesis

Chronic kidney disease with pulmonary edema

No diagnosis I 38.61%

COPD- Acute exacerbration N 19.80%

Acute pulmonary edema M 1.98%
Acute coronary syndrome [l 2.97%
Hyponatremia [ 4.95%
Meningitis Wl 2.97%

Malignancies Wl 3.96%

. 11.88%

Sepsis

I 12.87%

Percentage

Fig. 1: Diagnostic distribution in delirium

Discussion

The prevalence of delirium in this study was
21.6%, comparable to the prospective studies done by
Francis et al*® by Bart Von Rompaey et al *® who found
the prevalence of delirium to be 30%. A prospective
study by Aldemir et al'’ found the prevalence of
delirium to be 11% in the ICU. Across studies, it was
found that the prevalence of delirium in ICU cohorts
varied from 20 to 80%."*" This discrepancy may
reflect  differences in  patient  characteristics,
interpretation of delirium, the screening instrument and
its application, local sedation practices, and the
confounding influence of medication-associated coma.”

The mean age of our study sample was
59.69+18.38 years, with a range of 17 years to 94 years.
The prevalence rate of our study was in accordance
with that of Von Rompaey et al *® which showed the
mean age was 64 years with an age range of 19 to 90

years similar to that reported in an earlier study (64.5+
14.1 years).®

There were more females (51.5%) in our study
group. Our results were not in concordance with that by
Von Rompaey et al which showed the prevalence to be
more in males (59%). The male sex was said to be a
risk factor for delirium in the general population,™
However studies in ICU population including ours have
echoed discordant prevalence rates. Larger trials are
necessary to elucidate the true gender prevalence in this
population.

Among the co-morbidities, 58.4% of our patients
had diabetes mellitus, 17.8% had hypertension and
15.8% had no co-morbidities, in accordance with earlier
studies.>"’

The most common primary diagnosis among our
patients with delirium was acute exacerbation of
chronic  obstructive pulmonary disease (19.8%)
followed by CKD with acute pulmonary oedema
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(11.9%). No diagnosis was reached during the period of
ICU stay in 38.6% of our patients. This is in accordance
with earlier studies which noted that infections were
associated with delirium and that idiopathic delirium
was seen in 30-50% patients.> !’

The most common type of delirium observed was
the hyperactive type (78.2%) as reported in earlier
studies.*'" The remaining (21.8%) had hypoactive
delirium. Acute pulmonary oedema and sepsis had a
significant association with hypoactive delirium this
finding has not been not reported previously and merits
further study.

Among the precipitating factors in the ICU,
nasogastric tube was the commonest association. This is
in accordance with a standard study done in ICU
patients.’® Mustafa et al also showed an association
with nasogastric tube with an odds ratio 7.8.%°

The mortality rate among our patients with
delirium in ICU was 13.9%, in concordance with the
rate of 19% reported by a study on 558 patients with
delirium.?® We found that mortality was related to
abnormal respiratory findings. However, this finding
has never been reported previously and further studies
have to be done to ascertain this association.

We found the duration of ICU stay ranged between
24-192 hours with a mean duration of 79.6 hours,
similar to findings in earlier studies which showed there
was an association of delirium with increased ICU
stay."*1"® A significant association was also seen
between mortality and ICU stay duration. The mortality
was more within the first 72 hours of ICU stay with
78.6% of the patients dying within this time frame. This
finding was reflected in a study that delirium in the ICU
was independently associated with fewer median days
alive.® Ventilator stay was also associated with
significant mortality; around 85.71% of patients who
died were on ventilator support. Mechanical ventilation
in delirium has been found to be a risk factor for
mortality in a prospective attributable mortality study.?
There was a higher but non-significant rate of mortality
among males than females in our study. There was no
significant association between mortality and variables
like co-morbidity, medication use, type of delirium, and
medical diagnosis. Age though higher in those who
expired with respect to survivors in our study was not
statistically significant. These factors have to be studied
further as studies have yielded discordant results in
terms of age, and sex.***3'®

The type of delirium and co-morbidities had no
significant association. This echoes the observation that
though co-morbidities predispose a patient to delirium,
they do not influence the type of delirium.”® No
significant association was found between diagnosis at
admission and outcome of delirium. Similar findings
were reported by an earlier study which looked into
outcome of delirium including mortality.?? The type of
delirium also had no significant association with the

outcome of disease, as 86.1% cases were cured. This
was as reported in another study on delirium.?

This study had an adequate sample size, had used
standardized tools; patients had been followed up till
their discharge from the ICU.

The limitation of our study was that all patients
could not be followed up till their delirium subsided;
also, we did not rate the delirium.

Conclusion

This study clearly elucidates the prevalence, risk
factors, types and outcome of delirium. Delirium was
more in females and associated with precipitants like
nasogastric tube. The study showed a significant
association of acute pulmonary oedema and sepsis with
hypoactive delirium. We found that mortality in
delirium was associated with respiratory involvement,
duration of ICU stay and mechanical ventilation.
Therefore, proper identification of pre-disposing
factors, thorough clinical examination, necessary
investigations and supportive care can reduce the
morbidity and mortality due to delirium.
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