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Abstract Study objective: To deter-
mine the relationship between delir-
ium in the intensive care unit (ICU)
and outcomes including length of
stay in the hospital.

Design: A prospective cohort study.
Setting: The adult medical ICU of a
tertiary care, university-based medi-
cal center.

Participants: The study population
consisted of 48 patients admitted to
the ICU, 24 of whom received me-
chanical ventilation.

Measurements: All patients were
evaluated for the development and
persistence of delirium on a daily
basis by a geriatric or psychiatric
specialist with expertise in delirium
assessment using the Diagnostic
Statistical Manual IV (DSM-1V)
criteria of the American Psychiatric
Association, the reference standard
for delirium ratings. Primary out-
comes measured were length of stay
in the ICU and hospital.

Results: The mean onset of delirium
was 2.6 days (S.D. + 1.7), and the
mean duration was 3.4 + 1.9 days. Of
the 48 patients, 39 (81.3 %) devel-

oped delirium, and of these 29

(60.4 % ) developed the complication
while still in the ICU. The duration of
delirium was associated with length
of stay in the ICU (r = 0.65, P =
0.0001) and in the hospital (r = 0.68,
P < 0.0001). Using multivariate anal-
ysis, delirium was the strongest pre-
dictor of length of stay in the hospital
(P =0.006) even after adjusting for
severity of illness, age, gender, race,
and days of benzodiazepine and nar-
cotic drug administration.
Conclusions: In this patient cohort,
the majority of patients developed
delirium in the ICU, and delirium
was the strongest independent de-
terminant of length of stay in the
hospital. Further study and moni-
toring of delirium in the ICU and
the risk factors for its development
are warranted.
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Geriatrics - Cognitive impairment -
Encephalopathy - Mechanical
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Critical care
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Blessed Dementia Rating Scale -
MMSE Mini-Mental State Exami-
nation
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Introduction

Patients in the intensive care unit (ICU) are at very high
risk for the development of delirium due to factors such
as multi-system illnesses and comorbidities, the use of
psychoactive medications, and age. Among general
medical or surgical patients, the frequency of delirium
varies from 15% to 50% [1, 2, 3]. These demographic
data reflect non-ICU patients and there are, unfortu-
nately, sparse data concerning the demographics of de-
lirium in the ICU [4, 5] and even less on its impact on
outcomes among medical ICU patients. The incidence
of acute respiratory failure requiring mechanical venti-
lation rises tenfold from the age of 55-85 years [6], re-
sulting in greater numbers of elderly patients treated in
our ICUs [7, 8]. Without appropriate preventive and
management strategies, the aging of the population will
likely result in an increased burden of delirium among
mechanically ventilated patients across the country [9,
10, 11], a factor which could strongly effect discharge
rates to nursing homes following hospital discharge [2,
12].

While recent studies have selected delirium and
pharmacologic issues (which are inter-related) as two
of the top three most important target areas for quality
of care improvement in vulnerable older adults [13],
nearly all delirium investigations have excluded medical
ICU patients who are often receiving prolonged seda-
tion on mechanical ventilators [1, 2, 14, 15, 16, 17]. Like-
wise, recent systematic reviews and clinical practice
guidelines of sedation practices and consequences in
the ICU have not even mentioned delirium [18, 19, 20].

As the medical community strives to advance many
facets of care for both younger and older patients treat-
ed in the ICU, it is imperative that we improve our un-
derstanding of the frequency and duration of delirium
on outcomes in the ICU. In this investigation of medical
ICU patients, we assessed for the development of deliri-
um in the ICU and the presence of persistent cognitive
deficits at the time of hospital discharge. The main goal
of this study was to determine the impact of delirium
on commonly monitored clinical outcomes such as
length of stay in the ICU and in the hospital.

Methods

Patients

The study population included both ventilated and non-ventilated
adult medical ICU patients admitted to the Vanderbilt University
Medical Center. Fifty-three consecutive patients were enrolled
into the study out of the 68 patients admitted to the ICU during
the study period. Exclusion criteria defined a priori included a his-
tory of chronic dementia, psychosis, mental retardation, or other
neurologic diseases that would confound the diagnosis of delirium
(e.g., cerebrovascular accident with residual cognitive impair-

ment), and patient or family refusal to participate. Twelve patients
were excluded due to underlying chronic dementia or psychosis,
and there were three refusals, leaving the 53 patients who were en-
rolled. Five patients were never evaluated by the reference stan-
dard geriatric or psychiatric specialist and were therefore excluded
from further analysis. This left 48 patients upon which to base the
current report.

Study protocol

The institutional review board approved this study, and informed
consent was obtained from the patient and/or the surrogate. Two
study nurses enrolled patients each morning and recorded baseline
demographics, severity of illness data using the Acute Physiology
and Chronic Health Evaluation (APACHE) II score [21], activities
of daily living [22], and risk factors for delirium derived from data
in the literature [2, 3, 14, 15, 23, 24, 25, 26, 27]. The modified Bless-
ed Dementia Rating Scale (mBDRS) [28] was used to screen for
dementia via family or surrogate interviews. This use of the
mBDRS is consistent with its original intent, as it was validated as
a dementia screening instrument by comparing the structured
mBDRS surrogate interview with the patients’ neuropathologic
findings at autopsy. The surrogates also completed a set of global
questions (rated on a 1-5 scale) that were related to their percep-
tions of the presence or absence of dementia and the likelihood of
the development of delirium. While no patients with documented
chronic dementia were enrolled in this investigation, it is possible
that patients with mild dementia were admitted to the ICU without
a prior diagnosis. To account for the possibility of such baseline
cognitive deficits, we defined a priori a subgroup of patients as hav-
ing “possible mild dementia” at enrollment if any of the following
three criteria were met: (1) the geriatric psychiatric expert rated
them as demented; (2) they had an mBDRS [28] of 3 or greater
(lower than the usual cutoff of 4 or greater, thereby increasing sen-
sitivity for detection of dementia); or (3) a rating on the question
answered by the surrogate of 3 or greater out of 5 as “possibly hav-
ing dementia.”

Once enrolled, patients were followed daily until hospital dis-
charge (see Reference Standard evaluations below). At the time
of hospital discharge, the patients completed the Folstein Mini-
Mental State Examination (MMSE) [29], Geriatric Depression
Scale [30], SF-12 [31], and Maugeri Respiratory Foundation-28
(MRF-28) [32] quality of life instruments. The SF-12 is summa-
rized using mental and physical component scores, which range
from 0 to 100 (100 = optimal). The MRF-28 is a disease-specific
quality of life instrument designed for use in patients with chronic
respiratory diseases [32], and it is scored from 0 to 100 with lower
numbers indicating better quality of life (0 = optimal) based on re-
spiratory disability.

Reference standard delirium evaluations

All cognitive assessments were conducted in the afternoon be-
tween 2 p.m and 5 p.m. The geriatric or psychiatric experts served
as the reference standard by completing the DSM IV [33] criteria
for delirium (see Appendix) or a rating for a more severely im-
paired sensorium such as stupor or coma. These latter states were
defined as follows: (1) stupor — difficult to arouse, unaware of
some or all elements in the environment, or not spontaneously in-
teracting with the interviewer; becomes incompletely aware and
inappropriately interactive when prodded strongly; and (2) coma
— unarousable, unaware of all elements in the environment, with
no spontaneous interaction or awareness of the interviewer, so
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that the interview is difficult or impossible even with maximal
prodding.

Our two experts (one a geriatrician with extensive experience
in delirium assessment [2, 27, 34, 35, 36] and the other a geriatric
psychiatrist with 25 years of experience on a busy in-hospital con-
sult liaison service) performed independent patient evaluations.
They were allowed the flexibility of utilizing any and all means of
patient evaluation, testing, and data gathering (i.e., chart review,
lab data, and nursing notes), thus maximizing their ability to arrive
at a reference standard rating of cognitive functioning. This includ-
ed speaking with family members, the patient’s bedside clinical
nurse (as opposed to study nurse), and any others who observed
the patient’s behavior and thinking that day. The delivery of psy-
choactive medications (e.g., sedatives and analgesics) was not in-
terrupted or modified for the purposes of the delirium assessments,
but was left strictly in the hands of the managing clinicians who
were not co-investigators. The managing clinicians and the treat-
ment team were blinded to the reference standard evaluations.

Statistical analysis

For multiple linear regression analysis, the independent or explan-
atory variable was the duration of delirium in days that had begun
in the ICU (i.e., “ICU-onset” delirium). The dependent or re-
sponse variables chosen for the multiple regression analysis were
length of stay in ICU, length of stay in hospital, Folstein MMSE
score, depression as measured by the GDS, and quality of life as
measured by SF12 and MRF-28 forms. Covariates used in the anal-
ysis included age, gender, APACHE II, and number of days of psy-
choactive drug use. For this investigation, psychoactive drug days
were counted as any day on which a patient received either a nar-
cotic or a benzodiazepine either IV or PO (recognizing, of course,
that numerous other drugs are implicated to have deliriogenic fea-
tures). Days were rounded to the nearest digit. Since the histogram
of hospital stay showed a skewed distribution, the data were trans-
formed using the log scale. The transformed variable was approxi-
mately normally distributed. The correlation of each of the out-
come variable (e.g., ICU length of stay and hospital length of
stay) was calculated with each of the covariates in univariate anal-
ysis. The relationship between delirium and outcome adjusted for
covariates was examined using multiple linear regression analysis.
Statistical significance was defined as a P value < 0.05. Severity of
illness was described using the APACHE II score [21]. Statistical
analysis was performed using SAS Version 6 (SAS Institute, Cary,
N.C., USA).

Results

Demographics characteristics

The reference standard geriatric or psychiatric experts
evaluated a total of 48 patients in this investigation.
The mean age of the population was 58 +19
(mean = S.D.), and 26 (54 %) were mechanically venti-
lated on enrollment (Table 1). The distribution by race
was 82 % Caucasian, 17 % African-American, and 1%
Hispanic. Severity of illness as measured by APACHE
IT was a mean of 18.7 = 7.8. The mBDRS mean score
was 0.78 = 0.13, well below the level of 4 typically used
to predict the presence of baseline dementia. Using a

Table 1 Patient characteristics

Characteristics Frequency
(total n = 48)
Age (mean = S.D.) 58+19.4
Male 28 (58 %)
Race
Caucasian 82%
African-American 17%
Hispanic 1%
APACHE 1I Score (mean + S.D.)* 187+7.8
Mechanical ventilation 26 (54 %)
Blessed Dementia Rating Scale® 0.78 +1.13
Possible mild dementia® 11 (22%)
ICU Admission diagnosis n(%)
Acute Respiratory Distress Syndrome 14 (29%)
Myocardial infarction or arrhythmia 7(15%)
Congestive heart failure 7(15%)
Hepatic or renal failure 6 (13%)
Chronic Obstructive Pulmonary Disease 4(8%)
Gastrointestinal bleeding 3(6%)
Malignancy 4(8%)
Drug overdose 3(6%)

2 APACHE II denotes Acute Physiology and Chronic Health Eval-
uation II score [21], an assessment of severity of illness

® The modified Blessed Dementia Rating Scale is an instrument to
measure a patient’s baseline likelihood of dementia using surro-
gate interviews, scores of 4 or greater indicate likely dementia [28].
¢ Patients were defined as having “possible mild dementia” at en-
rollment if any of the following three criteria were met: (1) the ge-
riatric or psychiatric expert rated them as demented; (2) they had a
mBDRS [28] of 3 or greater (lower than the usual cutoff of 4 or
greater, thereby increasing sensitivity for detection of dementia;
or (3) a rating by the surrogate of 3 or greater out of 5 as “possibly
having dementia”

liberal definition of “possible mild dementia” as defined
in Methods, there were only 11 (22 % ) patients with this
condition. Patients had a variety of admission diagnoses
as outlined in Table 1.

Risk factors for delirium

The prevalence of each risk factor in the population is
presented in Table 2. The mean number of identified
risk factors for delirium in these patients was 11 + 4,
with a range of 3-17 risk factors present. The most fre-
quent risk factor present in this cohort was the use of
benzodiazepines or narcotics in 47 of 48 patients
(98 %), although the dose and frequency of administra-
tion were not recorded for this study.
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Table 2 Prevalence of risk factors for delirium in ICU cohort. The
list of risk factors for delirium was derived from the literature using
the references listed below. Visual or hearing impairments were
determined by patient or family report and by subjective (not for-
mal) evaluation. Malnutrition was recorded if patient had a low
prealbumin, cholesterol below 100 mg/dl, or received no feeds
for > 48 h in the hospital. Sleep disturbances are an obvious risk
factor, but this was not objectively tracked for this study [2, 3, 14,
15, 23,24, 25, 26, 27]

Risk factor Frequency,
n(%)

Administration of benzodiazepines or narcotics 47 (98 %)
Rectal or bladder (Foley) catheters 38 (79%)
Visual or hearing impairment® 33 (69%)
Central venous catheters 32 (67%)
Hypo or hyperglycemia (< 80 or > 120 mg/dl) 25(52%)
Hypo or hypernatremia (< 135 or > 145 mg/dl) 24 (50%)
Hypothermia or fever (< 36 ° or > 38 °C) 21 (44 %)
Use of physical restraints or posey vest 21 (44 %)
Age over 70 years 17 (35%)
Tube feeding or total parenteral nutrition 15 (31%)
Prior history of depression 14 (29%)
Cardiogenic or septic shock 14 (29%)
BUN/Creatinine ratio 218 13 (27%)
Renal failure (creatinine > 2.0 mg/dl) 10 (21%)
History of congestive heart failure 9(19%)
History of stroke, epilepsy 5(10%)
Drug overdose or illicit drug use within week 5(10%)
Transfer from a nursing home 4 (8%)
Alcohol abuse within a month 3(6%)
Malnutrition® 3(6%)
Liver disease (bilirubin > 2.0 mg/dl) 2(4%)
Hypo- or hyperthyroidism 12%)
Human immunodeficiency virus infection 1(0%)

? Baseline vision or hearing deficits were recorded if patients wore
corrective lenses (glasses, bifocals, or contacts) or had a hearing
aid, respectively, as well as if the family reported that the patient
had any documented impairment in vision or hearing

® Malnutrition was recorded if the patient was below 80 % of pre-
dicted ideal body weight or if the person had baseline hypoalbu-
minemia < 2.5 mg/dl

Clinical outcomes

Survival and length of stay data are presented in Ta-
ble 3 along with other selected outcomes. Over 80 %
(n=39) of patients developed delirium during their
hospital stay, with the majority of cases (29 of 39, or
74% of all delirium) occurring initially in the ICU
with an average time of onset between the second
and third day. Five patients (10 %) remained comatose
throughout the study and were not classified as deliri-
ous. The mean duration of delirium was
3.4 £ 1.9 days, with a range of 1-8 days. In this investi-
gation, there were 131 patient days in which active de-
lirium was present (excluding comatose days), and a
simultaneously performed rating by the geriatric or
psychiatric expert revealed that this delirium was “hy-
poactive or quiet” delirium in 123 (94 %) of cases and

Table 3 Patient outcomes in entire cohort. Data are presented as
mean + S.D unless otherwise noted. Outcomes instruments were
completed at the time of hospital discharge. The Folstein mini
mental state examination yields a score from 0 to 30, with a score
of < 24 generally used to indicate significantly depressed cognitive
abilities [29]. The geriatric depression scale yields a score from 0
to 30, with a score of 11 or higher indicates possible depression
with 84 % sensitivity and 95 % specificity [30]. The Short Form-12
is a generic quality of life instrument that is widely used and scored
according to a mental and physical component score, each with a
range of values from 0 to 100 (100 = optimal) [31]. The Maugeri re-
spiratory foundation-28 is a disease-specific quality-of-life instru-
ment designed for use in patients with chronic respiratory diseases
[32], and it is scored from 0 to 100 with lower numbers indicating
better quality of life (0 = optimal) based on respiratory disability

Selected outcomes Entire cohort

(n=48)

Survival to hospital discharge 42 (87.5%)
Days on ventilator (n = 26) 35+34
Days in ICU 42+29
Days in hospital 73+£72
Delirium in the Intensive Care Unit, n (%) 29 (60.4%)
Delirium in the hospital, n (%) 39 (81.3%)
Duration of delirium in days 34+19
Folstein Mini Mental State Score 228 +6.1
Geriatric Depression Scale 13.1+7.8
Quality-of-life data at hospital discharge
Short Form-12 (generic)

Mental Component Score 48.5+15.0

Physical Component Score 340+93
Magueri Respiratory-28 (disease-specific) 229 +27.1

hyperactive or agitated delirium in eight (6%) of
cases.

Over one-fourth of the survivors (11 of 42, 26%)
were delirious within 24 h of hospital discharge. Of
42 patients surviving to hospital discharge, 31 complet-
ed the discharge evaluation that included the Folstein
MMSE, depression scale, and quality-of-life evalua-
tions. Although application of sensitive baseline criteria
identified only 11 (22 %) with possible dementia at en-
try, 18 of 31 (58 %) patients had MMSE scores below
24 at hospital discharge (< 24 is the standard cut-off to
indicate significant deficits by MMSE). Of these 18, 13
(722%) were not delirious at discharge. Of the 11
judged “possibly mildly demented” at baseline, only
two had MMSE on discharge below 24, leaving 16 cogni-
tively impaired patients who had no baseline indication
of dementia. The mean Geriatric Depression Scale
score of 13.1 + 7.8 was above the usual cutoff to indicate
depression, and 15 of 31 (48 % ) patients had scores of 11
or higher. The quality-of-life instruments used (SF-12
and MRF-28) are summarized in Table 3. The four cog-
nitive questions included in the MRF-28 revealed that
13 of 31 (42 %) patients evaluated at hospital discharge
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Table 4 Simple linear regres-

. S . Variable ICU Length of stay Length of hospital stay

sion (univariate) analysis: pre-

dictors of lengths of stay in ICU Correlation coefficient P Value Correlation coefficient P Value

and hospital Duration of delirium® 0.6 0.0001 0.68 <0.0001
APACHE II® 0.07 0.66 0.22 0.15
Age 0.26 0.15 0.01 0.94
Gender 0.15 0.42 0.27 0.09
Drug days® 0.56 0.0007 0.67 < 0.0001

2 Delirium with onset in the ICU (i.e., “ICU-onset” delirium), duration measured in days
® APACHE II = denotes Acute Physiology and Chronic Health Evaluation II score [21]
¢ Drug days = number of days that a patient received psychoactive medications including either nar-

cotics or benzodiazepines

Table 5 Multiple linear regres-

- -
sion model: predictors of Variable ICU Length of stay (days) Length of hospital stay (days)
]engths of stay in ICU and hos- Beta 95% C.1. P Value Beta 95% C.1. P Value
pita* Intercept 121 - _ 182 - _
Duration of delirium # 1.09 0.95-1.26 0.09 1.18 1.05-1.32 0.006
APACHE II 0.99 0.96-1.02 0.69 1.01 0.98-1.03 0.61
Age 1.00 0.99-1.02 0.25 1.00 0.99-1.00 0.38
Gender 0.95 0.57-1.56 0.82 1.22 0.84-1.75 0.30
Drug days 1.18 1.02-1.34 0.03 1.13 1.01-1.26 0.04

*Dependent variables were log transformed prior to analysis, but estimates have been back trans-
formed into original scale for presentation. Beta coefficients can be interpreted as average stay in
days (intercept) or expected difference in stay between patients with and without the listed condition.
95% C.I. = 95 % confidence intervals, APACHE II = denotes Acute Physiology and Chronic Health
Evaluation IT score [21], drug days = number of days that a patient received psychoactive medications

designated in Methods

*Delirium with onset in the ICU (i.e., “ICU-onset” delirium), duration measured in days. The adjust-
ed 1 for delirium in relation to the ICU stay was 0.37, and for the hospital stay the adjusted > was 0.55

were having trouble with at least three of the following:
forgetting names more than before, feeling absent
minded, forgetting what they were going to say, or hav-
ing difficulty maintaining concentration even on topics
interesting to them.

Simple and multiple linear regression analysis

Simple linear regression (univariate analysis) showed
that both ICU stay and hospital stay were significantly
correlated with duration of delirium and psychoactive
drug days, while APACHE II score, age, and gender
were not (Table 4). The duration of delirium with onset
in the ICU was associated with length of stay in the
ICU (r=0.65, P =0.0001) and in the hospital (r = 0.68,
P <0.0001). The duration of delirium also correlated
with the duration of benzodiazepine or narcotic use
(r=0.54, P =0.0005), but less well with APACHE 11
(r=0.37, P=0.02) and age (r =0.27, P = 0.09). The de-
velopment of delirium was poorly correlated with other
outcomes including Folstein MMSE (r=-0.14,
P=0.47), SF-12 (r=-0.30, P=0.27), and MRF-28
(r=0.10, P = 0.65). The results of the multiple linear re-

gression analysis are displayed in Table 5. Using multi-
ple regression analysis, delirium with onset in the ICU
was the strongest predictor of length of stay in the hospi-
tal (P = 0.006) even after adjusting for severity of illness,
age, gender, race, and days of psychoactive drug utiliza-
tion. The model’s adjusted 7* for delirium in relation to
the length of ICU stay was 0.37, and for the length of
hospital stay the adjusted 7> was 0.55.

Discussion

Delirium complicates the hospital stay of more than 2-3
million elderly patients per year in the U.S., involving
over 17.5 million in-patient days and accounting for at
least $4 billion in Medicare expenditures [1, 2, 3, 10, 23,
37]. Medical ICU patients are among the sickest pa-
tients in our entire health care system and consume sub-
stantial resources with median costs of $25,000 to
$30,000 per patient [38], and costs per quality adjusted
life-year ranging from $29,000 to $110,000 depending
upon prognostic strata [39]. It is not known whether de-
lirium contributes independently to poor outcomes. We
have conducted a delirium investigation in the ICU us-
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ing reference standard evaluators and found that deliri-
um occurred in 80 % of all patients and was the strong-
est predictor of length of stay in the hospital even after
adjusting for severity of illness and other covariates.
The prevalence of delirium in this investigation was
four times higher than the control rate of delirium a re-
cently reported cohort of medical patients [1].

The fact that delirium was an independent determi-
nant of length of stay sends an important message to
the ICU community that this poorly monitored yet ex-
tremely common complication of ICU stay should
achieve a high priority for future study. In the ICU sett-
ing, as in terminal cancer patients [40], it will be impor-
tant to determine if delirium is merely a marker of ill-
ness and physical frailty, an avoidable iatrogenic compli-
cation, or an independent contributor to poor neurolog-
ical outcomes and survival. The development of deliri-
um in non-ICU patients has an associated in-hospital
mortality of 25-33 % [3, 12, 41, 42]. Francis and Kapoor
[34] found that 2-year mortality in patients having expe-
rienced delirium was 39 % versus 23 % in controls. In
addition, a 3-site epidemiological delirium study
showed that delirium was an important independent
predictor of the combined outcome of death or nursing
home placement [41].

In this investigation, we found that ICU patients had
an inordinately high number of risk factors to develop
delirium. While benzodiazepines and narcotics were
the most prevalent risk factor in this cohort (adminis-
tered to 98 % of patients), numerous other risk factors
must be considered, as we found that their use explained
only 29% (i.e., * = 0.29) of the variation in duration of
delirium. In fact, the mean number of risk factors per
patient was 11. Clinical prediction rules have repeatedly
shown that it is possible to stratify patients into risk
groups depending upon the number of risk factors pre-
sent [2, 14, 25, 43]. Patients with three or more of these
risk factors have been considered “high risk” for deliri-
um [2, 14, 40, 43], and in ICU patients, this magnitude
of risk is nearly universal. In practical terms, the risk fac-
tors for delirium can be divided into three categories [2,
3,14, 15, 23, 24, 25, 26, 27]: 1) the acute illness itself; 2)
host factors including age or chronic health problems;
and 3) iatrogenic or environmental factors. Modifica-
tions of risk factors in the ICU such as the use of psycho-
active drugs, maintenance of sleep/wake cycles, at-
tempts at prevention of malnutrition, optimization of
the use of restraints, and adjustments in care to account
for visual or hearing impairment could help improve
the incidence and/or duration of delirium [1].

This observational investigation did not address
treatment of delirium, but we believe that two impor-
tant concepts warrant mentioning: 1) in delirious pa-
tients, a search for all reversible precipitants is the first
line of action; and 2) symptomatic treatments should
be considered when available and not contraindicated

(e.g., haloperidol). In two important and recently re-
ported clinical trials, dose reductions of narcotics and
benzodiazepines have been shown to improve outcomes
in the ICU for mechanically ventilated patients [44, 45],
but the effects on delirium or long-term cognitive im-
pairment were not measured.

A major limitation of our ability to determine the
best therapy for delirium has been that standard deliri-
um assessment instruments [16, 46, 47] were not validat-
ed for use in intubated, non-verbal patients. Prior to
routine monitoring of delirium in the ICU population,
better instruments need to be developed for nurses or
other ICU personnel to measure delirium as an out-
come for investigations and quality assurance [11, 48].

Delirium remains unrecognized by the clinician in as
many as 66-84 % of patients experiencing this complica-
tion [2, 17], and it may be attributed incorrectly to de-
mentia, depression, or just an “expected” occurrence in
the critically ill, elderly patients [2]. In addition, the
term “delirium” has not been used to categorize the
types and degrees of cognitive impairment found in sep-
tic patients in the ICU, with the default, all-inclusive
term of “septic encephalopathy” (encompassing deliri-
um, stupor, and coma) being used instead [49, 50, 51,
52].

Itis important for the medical community (especially
those who care for critically ill patients in the ICU) not
only to distinguish delirium from other degrees of cogni-
tive impairment, but also to recognize that subtypes of
delirium exist. These subtypes of delirium are classified
by psychomotor activity as either hypoactive, hyperac-
tive, or mixed [53, 54]. When patients are allowed to
emerge from the effects of sedation, they may do so
peacefully or in a combative manner. On one extreme
are the “peaceful” patients, who are often assumed er-
roneously to be thinking clearly. These patients with hy-
poactive or quiet delirium represented 94 % of all epi-
sodes of delirium in our investigation. This subtype is
manifested as decreased mental activity and inattention,
and is frequently overlooked by physicians and nurses
[12, 27, 35]. Many clinicians expect delirium to present
with agitation or hallucinations, features that are not re-
quired for the diagnosis. Failing to recognize deficits in
cognitive function places these fragile patients at risk
for aspiration and reintubation [55, 56, 57]. When pa-
tients are in a combative state, they are usually referred
to as having “intensive care syndrome” or “ICU psycho-
sis,” which is the hyperactive subtype of delirium [4, 5,
53, 58]. These terms may be a potentially dangerous
misnomer, because they imply that increased psychomo-
tor activity and hallucinations are an expected outcome
in the ICU [4, 5, 26, 53, 58, 59]. In this cohort, hyperac-
tive delirium was present in only 6 % of the episodes of
delirium.

This investigation has several limitations. Most im-
portantly, the size and the duration of follow-up should
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be extended in future cohorts to better determine the
role of delirium on mortality. In addition, future studies
of larger cohorts including more elderly ICU patients
with diverse causes of respiratory failure should assess
neuropsychological function beyond the ICU stay in or-
der to determine the prevalence of and risk factors for
persistent deficits. Recent data on long-term outcomes
after the acute respiratory distress syndrome (ARDS)
demonstrated impaired neuropsychological function in
78 % of patients at one-year follow-up [60]. We did not
find an association between delirium and impaired qual-
ity of life in our study, yet this may represent another
limitation of either the size of the study or the quality
of life instruments chosen. For example, the MRF-28
has not been used previously in an ICU cohort (it was
chosen because it has both disease-specific questions
for respiratory patients as well as those related to cogni-
tive impairment). Recently, data has begun to emerge
regarding quality of life measures following ICU care
[61, 62, 63], including the role of sedatives and neuro-
muscular blocking agents in psychiatric disorders after
ICU care [64], but no data are available for delirium.
Our risk factor analysis, while thorough in comparison
to previous ICU delirium studies, lacked sleep monitor-
ing and employed simple methods to track psychoactive
drug use. Future studies should track both of these risk
factors in a more detail. While this investigation did
not find a striking correlation between age and delirium,
the cohort contained a relatively young population and
the study was not powered to evaluate this relationship.
Lastly, sepsis itself should be tracked as an independent
risk factor for delirium in ICU cohorts, considering the
aforementioned entity of septic “encephalopathy,”
which often includes delirium.

In conclusion, we have shown that delirium develop-
ing in the ICU was a strong predictor of length of stay
in the hospital. This investigation should raise aware-
ness of delirium as a complication of stay in the ICU
for critically ill patients. This complication may be mod-
ifiable and deserves further study. Monitoring delirium
in the ICU in patients receiving mechanical ventilation
may be a future priority in the ICU, especially as the
age of ICU patients continues to increase, thereby intro-
ducing older patients who are vulnerable to this compli-
cation.

Appendix
DSM 1V Criteria for delirium

Reference standard evaluations were performed by the
Geriatric or Psychiatric experts using all available infor-
mation including patient examinations and interactions,
nurse and family interviews, physicians’ and nurses’
notes, laboratory values, and any other chart data pre-
sent.

A. Disturbance of consciousness (i.e., reduced clarity of
awareness of the environment) with reduced ability
to focus, sustain, or shift attention.

B. A change in cognition (such as memory deficit, dis-
orientation, language disturbance) or the develop-
ment of a perceptual disturbance that is not better ac-
counted for by a preexisting, established, or evolving
dementia.

C. The disturbance develops over a short period of time
(usually hours to days) and tends to fluctuate during
the course of the day.

D. There is evidence from the history, physical examina-
tion, or laboratory findings that the disturbance is
caused by one of the following:

i. The direct physiological consequences of a gener-
al medical condition.

ii. The direct result of medication use or substance
intoxication (Substance Intoxication Delirium).
iii. The direct result of a withdrawal syndrome (Sub-

stance Withdrawal Delirium).
iv. The direct result of more than one of the above
etiologies (Delirium Due to Multiple Etiologies).

The diagnosis of cognitive impairment involves careful
observations of the abilities of the patient and knowl-
edge of the patient’s former level of functioning. In or-
der to identify all cases cognitive impairment, we have
adopted the following measures: 1) the above DSM cri-
teria and mental status definitions will be consistently
employed; 2) a geriatric psychiatrist’s evaluation will
be conducted to determine which of these criteria are
met by the patient. This will involve a bedside evalua-
tion and screening for cognitive and attention deficits;
3) lastly, interviewing the family and nurse who provide
the majority of patient care will establish baseline func-
tioning and identify fluctuations [33].
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