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OVERVIEW

Delirium can be a devastating diagnosis for older persons. For health care profes-
sionals, delirium represents one of the most challenging situations in terms of making
an accurate and timely diagnosis, identifying all the underlying causes, trying to
prevent its occurrence, and managing the symptoms that often are associated with it.
Although references to patients with delirium date as far back as the time of Hippo-

crates, delirium has received the clinical, research, and public attention it deserves
only in the past 3 decades. The first textbook dedicated solely to this topic described
delirium as “a ubiquitous and thus clinically important sign of cerebral functional
decompensation caused by physical illness.”1 The diagnostic criteria have continued
to evolve. The Diagnostic and Statistical Manual of Mental Disorders (Fifth edition)
(DSM-V) (due out in 2011–2012) will likely define delirium as a disturbance in level of
awareness or attention (rather than consciousness as in the previous edition), marked
by the acute or subacute onset of cognitive changes attributable to a general medical
condition; and it tends to have a fluctuating course. DSM-V will also likely add
supportive features and subtypes, such as hypoactive, hyperactive, and mixed.2
PATHOPHYSIOLOGY

There are numerous proposed neuropathophysiologic mechanisms of delirium, most
of which are related to imbalances of the release, degradation, and synthesis of
neurotransmitters in the brain. Perhaps the strongest neurotransmitter change occurs
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within the dopaminergic system, but other neurotransmitters such as serotonin,
acetylcholine, g-aminobutyric acid, glutamine, and norepinephrine may also be
involved, whether in combination with the dopaminergic system, or as the primary
system.3 Hypoxia and hypoxic ischemic injury are also proposed mechanisms.4 There
may also be a genetic predisposition for development of delirium.5

The pathophysiology of delirium is not well elucidated, which poses trouble for the
treating clinician. Currently, it is impossible for the clinician to determine which neuro-
transmitter(s) is/are predominately involved in any particular case. By keeping the
complex systems and mechanisms in mind when trying to diagnose or manage
a patient with delirium, clinicians are better able to understand the challenges in
making an accurate diagnosis (especially in the face of dementia) and the significant
limitations that medications have in the treatment of delirium.
PREVALENCE AND INCIDENCE FOR VARIOUS SITES AND SITUATIONS

Delirium is one of the most common illnesses older patients can develop and one that
clinicians should not miss at the reported rate of 32% to 66%.6 The prevalence of
delirium on admission to medical units among well-performed studies (delirium
assessment within 24 hours of admission) ranged from 10% to 31%. (The low of
10% was believed to be an underestimate because this study had strict selection
criteria.) In the same systematic review, the incidence during hospitalization was
3% to 29%.7

In general, surgical patients have been found to have higher rates of delirium than
medical patients. Rates are highest postoperatively among patients with coronary
artery bypass graft, ranging from 17% to 74% (>50% in 5 of the 14 studies reviewed),
rates among orthopedic surgical patients ranged from 28% to 53% (>40% in 5 of the
6 studies), and rates among urological patients (2 studies) ranged from 4.5% to 6.8%.8

Past biases have blamed anesthesia agents for most cases, which have wrongly kept
alive the belief, like that found in the intensive care unit (ICU), that delirium is unprevent-
able. Several studies that have evaluated the association between routes of anesthesia
(general, epidural, spinal, regional) and the risk of postoperative delirium have found
that the route of anesthesia was not associated with the development of delirium.9

One of the sites with the highest rates of delirium is the ICU. Rates as low as 19%
and as high as 80% have been found.10,11 It is more evident from the recent studies
that the higher rates are more accurate.12

Data from postacute care facilities (under such names as subacute care facilities,
skilled nursing facilities, rehabilitation centers, and long-term care facilities) reveal
2 major issues: patients are discharged from acute hospitals with unresolved delirium,
and delirium at these sites persists for an extended period. In 1 study, 72% of
214 patients in nursing homes who were hospitalized for delirium still had delirium
at the time of discharge back to the nursing home. The delirium persisted for 55%
of the patients at 1 month and 25% at 3 months after discharge.13 Another study found
that 39% of 52 patients with hip fractures were discharged with delirium, which per-
sisted for 32% of the patients at 1 month and 6% at 6 months after discharge.14 In
a study of more than 80 postacute care facilities using the Minimum Data Set (MDS)
to identify patients with any symptoms of delirium, a prevalence rate of 23% was
found on admission. Among these patients, 52% still had the symptoms at 1-week
follow-up.15

Two studies found point prevalence within nursing facilities to be 14% using the
MDS16 and 33% using a validated instrument.17 Although neither study could deter-
mine whether the delirium was persistent after a hospital stay, or was an incident
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(new episode of) delirium, it is evident that delirium is common among nursing home
residents.
Home care is an understudied site concerning delirium. However, 2 studies showed

lower rates of delirium among ill, older persons cared for at home compared with simi-
larly ill, older persons cared for in the hospital. It is unclear whether something positive
is being done in the home that prevents delirium or whether something negative is
occurring in the hospital that contributes to the development of delirium.18,19

CONSEQUENCES OF DELIRIUM

Data about the adverse outcomes associated with delirium among older persons have
typically compared patients with delirium with patients without delirium. In the hospital
setting, most studies have found that delirium is associated with hospital complica-
tions, loss of physical function, increased length of stay (LOS) in the hospital,
increased instances of discharge to long-term care facilities, and higher mortality.20–33

Table 1 details some of these differences among medical inpatients.
Associated adverse outcomes among delirious patients in the ICU have shown pro-

longed ICU stay, prolonged hospital stay, and increased mortality compared with
patients in the ICU without delirium.10,11 Data from postacute facilities and nursing
homes have also shown associated adverse outcomes related to loss of physical
function and mortality.13,15,17

A recently identified consequence of delirium, particularly delirium in the ICU, has
been termed long-term cognitive impairment (LTCI). Although the final term for this
syndrome has not been decided, the relationship seems real based on reviews of
several studies.34,35 The proposed mechanisms include delirium as a marker of an
underlying progressive disease, acute brain damage causing delirium that in turn
causes LTCI, delirium as a cause of LTCI, and drug treatment of delirium as a cause
of LTCI.
Table 1
Studies comparing LOS and mortality among hospitalized medical patients with and without
delirium

References Year

No Delirium Delirium No Delirium Delirium

LOS (days) Mortality (% who died)

Thomas et al20 1988 11 21a — —

Rockwood21 1989 14 20 — —

Francis et al22 1990 7 12a 5 16

Ramsay23 1991 — — 14 62a

Jitapunkul et al24 1992 16 20 — —

Kolbeinsson and Jonsson25 1993 17 20 — —

Rockwood26 1993 28 32 — —

O’Keeffe and Lavan27 1997 11 21a — —

Inouye6,28 1998 6 7 3 9

Zanocchi et al29 1998 — — 9.9 24.6a

Vazquez et al30 2000 7 10a — —

Villalpando-Berumen et al31 2003 10 13a 2.3 6.1

Adamis et al32 2006 14 28a — —

Edlund et al33 2006 10 15a 1.8 8.8a

a Significant difference P<.05
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EVALUATION

For the most comprehensive approach, health care providers need to be able to eval-
uate older people who are at risk of developing delirium and who have already devel-
oped delirium. Another key player in the comprehensive approach is the health care
system, which needs to be set up to allow the best approaches, depending on the
site where older people receive their care.
Components of the evaluation may be considered in a stepwise fashion or along

a spectrum. They include:

� Awareness and screening
� Differentiating delirium from dementia
� Identifying and treating the underlying causes of the delirium.
Awareness and Screening

Awareness of delirium means knowing how commonly it occurs, how frequently it is
missed, that it is often mislabeled (as a normal part of aging or the hospitalization, or
as dementia), where it occurs, and the consequences of having it. Delirium should
become part of the medical jargon for all who care for older persons, and terms such
as mental status change or acute confusional state should be avoided. A search using
Ovid (a medical search engine) from 1996 to 2010 found more than 2000 citations for
delirium, but just more than 200 for both mental status change or acute confusional
state combined.
There are at least 2 approaches to screening for delirium. One method is to identify

predisposing or precipitating factors for developing delirium, and then implement
screening and preventive interventions targeted at those with more risk factors than
others. One example of this graded risk includes the following predisposing factors
among patients: vision impairment, severe illness, cognitive impairment, blood urea
nitrogen/creatinine ratio greater than 18. Patients with the following number of factors
have the following respective risk (rate) of developing delirium: no factor (low risk:
3%–9% rate), 1 to 2 factors (intermediate risk: 16%–23% rate), 3 to 4 factors (high
risk: 32%–83% rate).6

Although this approach is useful to target resources (preventive interventions)
toward those most at risk, a second approach is to use a validated screening instru-
ment on all older patients who interface with the health care system. The frequency of
use of the screening instruments depends on the site. For example, because patients
in the ICU are at particularly high risk, screening could be performed on a daily basis or
every nursing shift change.11 In postacute care or nursing facilities, screening could be
performed on admission from the hospital and then weekly.15 There is even a case to
be made, given the frequency with which delirium is seen and the seriousness of this
diagnosis, that a vital sign for mental status should be instituted across all health care
sites for older people.36

A large number of validated delirium scales exist. When choosing which one to
use, the following should be kept in mind: (1) there is no unanimity about which
scale is best; (2) scales differ according to whether they screen for delirium or
measure the severity of the symptoms of delirium; (3) they differ by length of
time to administer; (4) some scales are designed for health care professionals
with knowledge of the full range of constructs associated with delirium and
some are designed for those without this depth of knowledge; (5) some scales
are better in certain sites compared with others; and (6) some may have better
sensitivity but lower specificity, and vice versa. It is beyond the scope of this
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article to discuss any of the scales in detail, but good reviews and comparison
studies that cover these points are available.37–39

Differentiating Delirium from Dementia

A mislabeling, or lack of differentiation between these 2 diagnoses, is believed to be
the reason why delirium is missed by physicians and nurses. Misdiagnosis or late diag-
nosis may also partly explain why delirium is associated with so many negative
consequences.22,40 Table 2 details some of the differentiating characteristics
between delirium and dementia. Note that one of the criteria not in Table 2 is that
delirium occurs in the context of a medical illness, metabolic derangement, drug
toxicity, or withdrawal.
Altered level of consciousness (LOC) is an excellent clue in differentiating delirium

and dementia because it is not always possible to know the patient’s baseline mental
status. Without ever having seen the patient before, one can determine whether the
patient’s LOC lies toward the agitated or vigilant side of the spectrum of LOC, or
toward the lethargic, drowsy, or stuporous side of the spectrum.
One can ask orientation questions, but because disorientation and problems with

memory are present in both delirium and dementia, the key in determining delirium
from dementia is how the patient answers. The delirious patient often gives disorga-
nized answers, which can be described as rambling or even incoherent.
The classic identifiers of delirium are acute onset and fluctuating course, both of

which are usually obtained by close caregivers (family or nurses). Although acute
implies 24 hours, the term subacute is used to emphasize that subtle mental status
changes can be overlooked by caregivers. Over a period of many days, the patient
may slowly decline mentally, and health care professionals may contribute this to
the underlying dementia. If left unchecked, this subacute delirium may impair other
necessary functions, leading to further medical problems, such as dehydration and
malnutrition. This snowball effect explains in part why the cause of delirium is typically
multifactorial. Thus, if it is unclear how long the change has been occurring, patients
should be put in the category of delirium and an evaluation should be performed.
Attention is also one of the classic identifiers of delirium, which may often be helpful

if the patient’s baselinemental status is not known. It can be tested by having a conver-
sation. Patients may have difficulty maintaining or following the conversation,
Table 2
Differentiating delirium from dementia

Delirium Dementia

Consciousness Decreased alertness or hyperalert,
clouded

Alert

Orientation Disorganized Disoriented

Course Fluctuating Steady slow decline

Onset Acute or subacute Chronic

Attention Impaired Usually normal

Psychomotor Agitated or lethargic Usually normal

Hallucinations Perceptual disturbances
May have hallucinations

Usually not present

Sleep-wake cycle Abnormal Usually normal

Speech Slow, incoherent Aphasic, anomic
Difficulty finding words
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perseverate on the previous question, or become easily distracted. Attention can also
be tested with cognitive tasks such as days of the week backward or months of the
year backward.
Psychomotor agitation or lethargy, hallucinations, sleep-wake cycle abnormalities,

and slow or incoherent speech can all be seen in patients with delirium, but these
features are not necessary for the diagnosis.

Identifying and Treating the Underlying Causes of the Delirium

General guidelines are to consider all possible causes, proceed cautiously with appro-
priate testing, and keep in mind that delirium is usually caused by a combination of
underlying causes. The mnemonic D-E-L-I-R-I-U-M-S can be used as a checklist to
cover most causes of delirium (Box 1).
Drugs are one of the most common causes of delirium. According to most investi-

gators in this area, “virtually any” and “practically every” drug can be considered
deliriogenic.41,42 Several drugs have been found in vitro to have varying amounts of
anticholinergic properties. However, because the pathophysiologic and neurotrans-
mitter mechanisms of delirium go beyond anticholinergic mechanisms, a more prac-
tical approach is to remember certain medications and categories of medications that
have been reported to cause or are associated with delirium.43 Some are more
common offenders than others, and thus considered high risk, as opposed to
moderate to low risk. However, determining risk depends on the vulnerability (frailty)
of the person taking the medications as much as it depends on the medication itself
(Table 3). Also, many older reports did not use delirium criteria, but described psychi-
atric side effects that might indicate the presence of delirium, such as hallucinosis,
paranoia, delusions, psychosis, general confusion, aggressiveness, restlessness,
and drowsiness.44

A few caveats are worth noting. Tricyclic antidepressants (TCAs) can cause
delirium, with an overall incidence ranging from 1.5% to 20%. The highest rates
seem to be among older, previously cognitively impaired, and medically ill patients.
Serotonin selective reuptake inhibitor (SSRI) antidepressants have a safer side effect
profile compared with the TCAs as far as delirium is concerned. However, one of the
main side effects of SSRIs, hyponatremia, can present as delirium in older persons.43

This finding has been reported with fluoxetine, fluvoxamine, paroxetine, and sertraline.
Although frank delirium caused by SSRIs is rare, most reported cases seem to point
toward drug interactions as a plausible cause. However, to emphasize that no
Box 1

Causes of delirium

D Drugs

E Eyes, ears

L Low oxygen states or insults (myocardial infarction, stroke, pulmonary embolus)

I Infection

R Retention (of urine or stool)

I Ictal (ie, postictal states)

U Uncontrolled pain

M Metabolic

(S) Subdural



Table 3
Medications or categories of medications that can cause or be associated with deliriuma

High Risk Moderate to Low Risk

Benzodiazepines Acetylcholinesterase inhibitors

Diphenhydramine Anticonvulsants

Dopamine agonists Antidepressants

Meperidine Antispasmodics

Muscle relaxants b-Blockers

Neuroleptics Clonidine

Scopolamine Corticosteroids

Digoxin

H2 blockers

Meclizine

Memantine

Metoclopramide

Narcotics, other than meperidine

Nonsteroidal antiinflammatory agents

Sedative-hypnotics

Some antibiotics

Some antivirals

a Diphenhydramine is the most common agent found in over-the-counter sleeping pills. Meperi-
dine is a narcotic, but because of its high risk for delirium, it is listed separately. Neuroleptics are
also known as antipsychotics. Antispasmodics refer to drugs used for overactive bladder or urinary
incontinence. Long-acting agents are less deliriogenic than short-acting ones. H2 blockers are most
risky in patients with chronic kidney disease because they are renally excreted. Some of the re-
ported antiviral and antibiotics reported to cause delirium include acyclovir, antimalarials, fluoro-
quinolones, isoniazid, linezolid, macrolides, and interferon.
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centrally acting drug is completely safe, in a study of 10 healthy volunteers, paroxetine
increased ratings of confusion and fatigue.45 There are also case reports of confusion
caused by antidepressants such as mirtazapine and venlafaxine.46,47

Narcotics can be used safely in older persons with little risk of developing delirium,
but a few important details need to be remembered. Meperidine is particularly risky in
older persons, likely because of the anticholinergic activity of its active metabolite
normeperidine. The main problems associated with the use of narcotics are probably
related to toxicity, overuse, or overdosage in patients with impaired hepatic or renal
function.42

Muscle relaxant is a misnomer because these medications act centrally in the brain,
not locally at the muscles. Some of the commonly used muscle relaxants include
cyclobenzaprine, methocarbamol, and carisoprodol, and have been reported to cause
delirium.
Seizure medications have been reported to cause varying types of cognitive impair-

ment, including drowsiness, agitation, depression, psychosis, and delirium. The
cognitive impairment is believed to be related to serum levels, but clinicians should
keep in mind that most anticonvulsants are protein bound and if the patient’s nutri-
tional status is poor then there is potential that the amount of free drug is higher
than what is measured by the serum level.
The E in the D-E-L-I-R-I-U-M mnemonic stands for emotions and reminds the clini-

cian that depression can have psychotic features and may present similar to patients
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with delirium. Depression can also affect attention and thought process. Although
depression has classically been considered the masquerader of dementia, given
some of the criteria for delirium such as disorganized thinking, psychomotor lethargy
and inattention, depression should be considered a reversible cause of delirium.
Low oxygen states or insults in the mnemonic should highlight to the clinician that

older patients with acute cardiovascular or pulmonary illnesses can present with
delirium. It could be said that delirium is as serious as a heart attack because older
delirious patients can have myocardial infarctions that are commonly missed or
present atypically. It is unclear whether patients, because of the delirium, cannot either
describe or tell clinicians about chest pain, or whether there exists a cardiocerebral
syndrome in which the stress of the myocardial infarction affects the adrenergic
system, causing a stress on the balance in the central nervous system, that is, in
cognition.48 Not only are patients with stroke at risk of developing delirium as a compli-
cation of the stroke or the underlying comorbidities associated with the stroke but also
delirium may be the presenting feature of some patients with stroke.49

Infections are one of the most common underlying causes of delirium among older
people. The most common types of infections that cause delirium are urinary tract
infections and respiratory infections. However, with the recent increase in
antibiotic-associated diarrhea caused by Clostridium difficile bacteria, some clini-
cians have urged caution not to overdiagnose urinary tract infections that may be
asymptomatic bacteriuria. Subtle infections such as cholecystitis and diverticulitis
should be in the differential diagnosis.50 Although meningitis is on the differential,
cerebrospinal fluid analysis is probably not warranted in the initial workup of delirious
patients without other symptoms that point toward a central nervous system
infection.51

Retention of urine and feces can both cause delirium, although typically the presen-
tations differ. Urinary retention causing delirium has been well reported in the literature
under the term cystocerebral syndrome. The original report was of 3 cases, all
were older men who became acutely agitated and nearly mute. All 3 patients had large
volumes of urine in their bladder and in all 3 patients, the agitated delirium resolved
within a short time after emptying the bladder.52 A proposed explanation is that the
adrenergic tension related to the urinary retention might increase in the central
nervous system and the consequent increase in catecholamines might produce
delirium.53 Although this pathophysiologic explanation has not been proved, clinicians
should be aware of this syndrome. One of the best ways to quickly evaluate for urinary
retention is with a hand-held bladder ultrasound scanner. Although these scanners
have a high initial cost, cost savings from the reduction in use of straight catheteriza-
tions may help balance this issue.54

Fecal retention as a cause of delirium has not been reported in the literature.
However, because older patients for multiple reasons are at risk for fecal impactions,
clinicians should be suspicious of this problem when the delirium is of the hypoactive
type.
Ictal states are a rare cause of delirium and are not difficult to diagnose clinically for

patients with tonic clonic seizures. However, patients who experience absence
seizures or partial seizures may go unnoticed by caregivers and may seem to have
only fluctuating mental status changes. Although an electroencephalogram is not indi-
cated in the initial medical evaluation of delirium, it should be considered when perti-
nent history is obtained.
Uncontrolled pain can be a cause of delirium. The patient may present with agitation

presumably attributed to an underlying dementia, especially if there is a significant
aphasia associated with the dementia. Empiric treatment with at least routine
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acetaminophen and possibly a low-dose narcotic is justified in some circumstances.55

Postoperative pain has been found to be associated with delirium risk.56

Metabolic abnormalities that cause delirium are not difficult to identify because of
the availability of commonly used laboratory tests. A complete metabolic panel usually
identifies hyponatremia, hypernatremia, hypocalcemia, hypercalcemia, and abnor-
malities of liver function or renal function. Thyroid function tests and vitamin B12 are
typically put in this category, but mild changes, if present, are not likely to be the
main cause.
Although delirium is not spelled with an “s” at the end, using the mnemonic

DELIRIUMS emphasizes to the clinician that delirium usually has more than 1
cause. The “s” also reminds the clinician that a subdural hematoma can cause
a mental status change. Although the mortality of subdural hematomas among
younger people is high, the prognosis for older people is good as long as the
diagnosis is not missed.57 The other difference between older and younger
patients with subdural hematomas is that older patients may develop the subdural
hematoma over a period of a few hours or days. Although there could be some
debate as to whether or not all older patients presenting to a hospital with delirium
should have some sort of brain imaging, most agree that because this is a revers-
ible problem that may cease to be reversible if the diagnosis is delayed, imaging
should be considered if there has been a history of head trauma or falls or any
suspicion of an unwitnessed fall.
Management of Delirium

Similar to the comprehensive approach for evaluation, comprehensive management
interventions need to be targeted toward patients at risk of developing delirium (and
thus prevention of delirium) and patients who have already developed delirium.
Table 4 describes several studies, some of which do both (prevention and
management),14,58–60 and some of which focus on just one.61–67

Some of the key components in these studies include: (1) staff education; (2)
systematic screening for delirium; (3) use of multiple disciplines; (4) use of multiple
components; (5) use of geriatric principles (primarily avoidance of iatrogenic causes
of delirium); and (6) a focus on nonpharmacologic interventions.
Based on these studies, it is evident that prevention of delirium, and decrease in the

severity of delirium, is possible. Improving function among delirious patients is also
possible, but may be more difficult to achieve.
Other outcomes such as LOS and mortality seem difficult to affect, but not impos-

sible. The study by Lundstrom and colleagues60 was able to show this finding. One of
the explanations for the negative studies in this area is the low implementation rates of
all the components of an intervention or the consult recommendations.63,65

Although a review of studies from other sites (home care, nursing homes, postacute
care, ICU) are beyond the scope of this article, it is worth noting that interventions in
the ICU such as wake-up-and-breathe protocols, less sedation, early mobilization
even while patients are intubated, and use of mental exercises have shown positive
results.68–71

Prevention of delirium through pharmacologic means has been studied, but no
strong evidence exists to support it. One study of an acetylcholinesterase inhibitor
among patients in the ICU was stopped early because of increased mortality in the
drug group compared with the placebo.72 Another study among patients undergoing
hip surgery (most elective) found that haloperidol compared with placebo did not
reduce the incidence of delirium but did decrease the severity when it occurred.73



Table 4
Delirium prevention and management studies

References Focus; Type of Patients Type of Study (N) Intervention Outcome

Wanich et al,58 1992 Prevention and
management; medical

Nonrandomized:
intervention unit vs 2
standard care units (235)

Multidisciplinary nursing,
especially geriatric clinical
specialist (educate nursing
staff, mobilize patients,
monitor medications,
environmental and sensory
modifications)

More likely to improve function
if on the intervention unit
(adjusted odds ratio, 3.29
[95% confidence interval,
1.26–8.17]). No difference in
delirium incidence, LOS,
discharge location, mortality

Milisen et al,59 2001 Prevention and
management; hip fracture

Randomized (120) Education of nurses, systematic
screening, consult by nurse
specialist, scheduled pain
protocol

Mortality inconclusive, no
difference in LOS or function.
Decrease in delirium duration
and severity, but not incidence

Marcantonio et al,14 2001 Prevention and
management; hip fracture

Randomized (126) Geriatrician consultation (61%
done pre-operatively, the rest
within 24 hours)

No difference in mortality, LOS.
Decreased incidence of
delirium (32% vs 50%) and
incidence of severe delirium
(12% vs 29%).

Lundstrom et al,60 2005 Prevention and
management; medical

Randomized (400) Multicomponent staff
education, assessment,
prevention and treatment of
delirium and caregiver
intervention

Decrease in mortality (2 deaths
vs 9 deaths, P 5 .03), decrease
in LOS (10.8 days vs 20.5 days),
decrease in percent with
delirium at day 7 (30% vs
60%).

Inouye et al,61 1999 Prevention; medical Randomized (426) Multicomponent intervention
targeted at patients with
certain risk factors to develop
delirium

No change in mortality and LOS
of patients with delirium.
Decreased incidence of
delirium (9.9% vs 15%; odds
ratio, 0.6; 95% confidence
interval, 0.39–0.92), and
number of days with delirium
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Naughton et al,62 2005 Prevention; medical Observational;
preintervention/
postintervention (374)

Education in the emergency
department and admission to
an acute geriatric unit

Preintervention vs 4-month
postintervention vs 9-month
postintervention: delirium
incidence decreased from 41%
to 22.7% to 19.1%

Cole et al,63 1994 Management; medical Randomized (88) Systematic detection of
delirium, geriatrician consult,
geriatric nurse specialist does
follow-up

No difference in mortality, LOS,
function. Minor difference in
delirium severity

Lundstrom,64 1999 Management; hip fracture Randomized (49) Multicomponent recognition,
staff education, cooperation
between orthopedics and
geriatrics, treat delirium and
complications

Improved function, decrease in
duration and incidence of
delirium

Cole et al,65 2002 Management; medical Randomized (227) Systematic detection of
delirium, geriatrician consult,
geriatric nurse specialist does
follow- up

No difference in mortality, LOS,
function, discharge location,
delirium duration

Pitkala et al,66 2006 Management; medical Randomized (174) Intensified multicomponent
geriatric directed
management

No difference in mortality, LOS,
or rate of institutionalization.
Delirium was alleviated better
in the intervention group

Flaherty et al,67 2010 Management; medical Observational (148) Use of a delirium room
(specialized restraint-free
room with 24-hour nursing)
within an Acute Care for the
Elderly Unit

Delirious patients compared
with nondelirious patients had
improved function; equal LOS
and mortality
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PHYSICAL RESTRAINTS

Physical restraints should not be used for patients who are at risk of developing
delirium or who have already developed delirium. Physical restraints are associated
with developing delirium and are significantly related to severity of delirium. The
proposed reason for their use, to prevent injury primarily related to falls, is miscon-
ceived. Of 3 studies of restraint reduction programs in long-term care institutions,
2 showed no change in fall rate and 1 showed an increase in fall rate. However, all
3 studies showed a decrease in fall injury rates.74–76

Of 2 studies in the hospital setting, restraint reduction was not associated with an
increase in falls.77,78 The rate of restraint use in the study by Powell and colleagues77

went from 52 per 1000 patient-days to just 0.3 per 1000 patient-days. Although neither
study reported injury rates before and after restraint reduction, the study by Mion and
colleagues reported that injury rates after the restraint reduction program were low.
Restraint reduction programs were modestly successful (�20% reduction) in 2 of
6 ICUs and no deaths were reported to have occurred as a result of a fall or disruption
in therapy, including in patients in the ICU on mechanical ventilators.77,78 Furthermore,
the fact that restraint-free environments can be achieved, as in some geriatric depart-
ments in European hospitals,79 Acute Care of the Elderly Units in United States
hospitals,80 and some nursing facilities,81,82 adds to the evidence that restraint-free
care should be the standard of care.

USE OF PHARMACOLOGIC AGENTS

No antipsychotic or other pharmacologic agent is approved by the US Food and Drug
Administration (FDA) for the treatment of delirium. Table 5 describes several studies
that focus on use of antipsychotics among medical/surgical patients or psychiatric
consults of medical/surgical patients, and have at least 10 patients in the study.83–100

A discussion of antipsychotics in the ICU is beyond the scope of this article, but this
area is receiving more attention.101

Most of the studies in Table 5 used a prospective open-label method, and most of
these evaluated a single drug. Eight studies compared 2 drugs. One study used
a prospective double-blind, randomized method,91 1 study used a prospective
blinded-rater method,99 and 1 study had a nonplacebo control group.94 Only 1 study
used a placebo group.100

This placebo-controlled trial, performed among non-ICU medical-surgical patients,
was a well-designed study with a goal of enrolling 34 patients in each group. However,
according to the investigators, the trial was stopped early at the request of the manu-
facturer because of the FDA’s concern about the use of antipsychotic medication in
elderly patients. There was no difference in adverse events between the 2 groups,
but this study should be considered a pilot study. On subscale analyses, there was
a suggestion that the quetiapine group’s severity scores improved significantly
more quickly than the placebo group’s.100

Of the 5 studies reporting time-to-peak responses, 3 studies found the average
time was more than 6 days, 1 study 5.1 days, and 1 study 3.8 days. The average
time for resolution ranged from 4.2 to 7.4 days. Of 4 studies reporting resolution
rates, 3 reported high rates (76%–100%). Nine of 10 studies showed that more
than 70% of patients had a 50% or more reduction in one of the delirium rating
scales (see Table 5).
In analyzing these studies, it seems that these medications led to improvement or

resolution in delirium. However, without a placebo group, one cannot say for sure if
the drug is causing the intended effect or if some of the cases of delirium are improving



Table 5
Review of studies of antipsychotics in delirium among medical/surgical patients or psychiatric consults of medical/surgical patients

References Methods

N Mean age ±
Standard Deviation
(Age Range)a Type of Patients Drugs (n) Placebo?

Assessment
Methodb

Outcome and Time
Frame (If Reported)

Nakamura et al,83

1997
Prospective,
open-label,
randomized

66
68 � 15 vs 64 � 13
(40–92 vs 23–86)

Medical and surgical
patients

Haloperidol (17)
Mianserin (49)

No DRS >50% reduction in DRS: 71%
haloperidol,

69% mianserin

Sipahimalani and
Masand,84 1998

Retrospective 22
65 � 18 vs 64�23
(19–89)

Psychiatric consults
on mostly medical,
some surgical
patients

Haloperidol (11)
Olanzapine (11)

No DRS Peak responsec: 6.8 days
haloperidol,

7.2 days olanzapine
>50% reduction in DRS: 45%

haloperidol group
55% olanzapine group

Schwartz and
Masand,85 2000

Retrospective 22
54 � 19 vs 58 � 21
(21–74 vs 19–91)

Psychiatric consults
on medical patients

Haloperidol (11)
Quetiapine (11)

No DRS Peak response: 6.5 days
haloperidol,

7.6 days quetiapine
>50% reduction in DRS: 91%

in both groups

Kim et al,86 2001 Prospective,
open-label

20
46 � 18
(19–74)

Psychiatry consults
on neurosurgical,
neurologic and
oncology patients

Olanzapine No DRS Peak response: 3.8 �
1.7 days

>50% decrease in DRS: 70%

Breitbart et al,87

2002
Prospective,
open-label

79
61 � 17
(range 19–89)

Oncology patients Olanzapine No MDAS Resolution rates
(MDAS <10):
45% by time 2 (day 2–3)
76% by time 3 (day 4–7)

Sasaki et al,88

2003
Prospective,
open-label

12
67 � 15
(37–84)

Psychiatric consults
on medical and
surgical patients

Quetiapine No DRS-J
(Japanese

version)

Average time to resolution
(DRS-J <12):
4.8 � 3.5 days
Resolution rate: 100%

(continued on next page)
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Table 5
(continued )

References Methods

N Mean age ±
Standard Deviation
(Age Range)a Type of Patients Drugs (n) Placebo?

Assessment
Methodb

Outcome and Time
Frame (If Reported)

Kim et al,89 2003 Prospective,
open-label

12
74 � 4
(64–88)

Psychiatry consults
on medical patients

Quetiapine No Attending
psychiatrist

Average time to stabilization
(determined by attending
psychiatrist):

5.9 � 2 days

Parellada et al,90

2004
Prospective,

open-label
64
67 � 11

Medical patients Risperidone No DRS Resolution rate
(DRS <13 by day 3): 91%

Han and Kim,91

2004
Prospective,

double-blind,
randomized

24
66 � 8 vs 67 � 16

Psychiatry consults
on mostly medical,
some fractures

Risperidone (12)
Haloperidol (12)

No MDAS Average time to resolution
(MDAS <13):

4.2 � 2.1 days risperidone
4.2 � 2.5 days haloperidol
Resolution rates: 42%

risperidone. 75%
haloperidol (P 5 .11)

Liu et al,92 2004 Retrospective 77
68 � 10 vs 50 � 15
(40–85 vs 15–77)

Psychiatric consults
on mostly medical,
some surgical

Risperidone (41)
Haloperidol (36)

No DSM-IV by
psychiatrist

Average time to recovery
(did not meet DSM-IV
delirium criteria for 2
consecutive days according
to a psychiatrist):

7 � 4 days risperidone
8 � 5 days haloperidol

Pae et al,93 2004 Retrospective 22
69 � 10
(48–85)

Psychiatry consults
on medical,
neurosurgical,
orthopedic,
oncology patients

Quetiapine No DRS-R-98 Average time to resolution:
(DRS-R-98 <15): 7 � 4 days

>50% reduction in DRS-R-98:
86%

Hu et al,94 2004 Prospective,
open-label
controlled
study

175
74 � 8
(65–99)

Mostly medical, some
surgical

Olanzapine (74)
Haloperidol (72)
Control (29)

No DRS Reduced DRS scores: 72%
olanzapine,

70% haloperidol,
25% control
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Lee et al,95 2005 Prospective,
open-label,
randomized

31
61 � 18 vs 63 � 15

Psychiatry consults
on medical,
neurosurgical,
orthopedic,
oncology patients

Amisulpride (16)
Quetiapine (15)

No DRS-R-98 Average time to stabilization
(not well defined): 6.3 days
amisulpride,

7.4 days quetiapine,
>50% reduction in DRS-R-98:

81% vs 80%

Straker et al,96

2006
Prospective,

open-label
14
70 � 11
(18–85)

Psychiatric consults
on medical and
surgical patients

Aripiprazole No DRS-R-98 Peak response: 6.2 � 3.8 days
>50% reduction in DRS-R-98:

50% by day 5
86% by day 7

Takeuchi et al,97

2007
Prospective,

open-label
38
69 � 10

Psychiatric consults
on medical and
surgical patients

Perisperone No DRS-R-98 Peak response: 5.1 � 4.9 days
>50% reduction in DRS-R-98:

71%

Maneeton et al,98

2007
Prospective,

open-label
17
56 � 19

Psychiatric consults
on mostly medical
and some
orthopedic patients

Quetiapine No DRS-R-98 Average time to >50%
reduction in DRS-R-98:
3.9 � 2.1 days

>50% reduction in DRS-R-98:
88.2%

Kim et al,99 2010 Prospective
randomized,
rater-blinded
(1 of the
investigators)

32
67 � 12 vs 68 � 11
(36–82)

Psychiatric consults
on mostly oncology,
some medical and
some orthopedic
patients

Risperidone (17)
Olanzapine (15)

No DRS-R-98 Median number of days to
achieve >50% reduction in
DRS-R-98: 5 days risperidone,

3 days olanzapine
(P 5 .298)
>50% reduction in DRS-R-98:

65% risperidone,
73% olanzapine

Tahir et al,100

2010
Prospective

randomized,
placebo-
controlled

84 � 9 vs 84 � 7
(58–95 vs 71–98)

Medical and surgical Quetiapine (21)
Placebo (20)

Yes DRS-R-98 No difference in total
DRS-R-98 scores at all time
points (days 2, 3, 4, 7, 10)

a Age ranges not always available.
b Assessment methods: DRS, Delirium Rating Scale. A 10-item scale integrating DSM-III criteria for delirium. Maximum score is 32. Score of more than 13 consistent
with delirium105; MDAS, Memorial Delirium Rating Scale. A 10-item scale integrating DSM-III criteria for delirium. Maximum score 5 30. Score of more than 13
consistent with delirium (more stringent score of <10 was used in Breitbart study for resolution)106; DRS-R-98, Delirium Rating Scale-Revised-98 is a 16-item scale
with maximum score of 39. It is a revision of the original DRS by Trzepacz and colleagues.107 Cutoff score of 15.25 had best sensitivity for diagnosis of delirium in
original study.
c Peak response: number of days receiving antipsychotic before achieving maximum response.
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or resolving because of other reasons (eg, the natural course of the syndrome or iden-
tifying the underlying causes).
Furthermore, it is not clear how long a typical case of delirium should last.102 Indirect

evidence can be found from nonpharmacologic intervention studies. One study of
general medical patients focusing on staff education and system reorganization found
that for delirious patients in the intervention group, 70% of delirium resolved by day 7.
Only 10% received an antipsychotic drug.60 Another study of a nurse-led interdisci-
plinary intervention focusing on older patients with hip fractures found that of the
patients with delirium in the intervention group, 92% had resolution of delirium by
day 3, and 100% by day 6. Even in the control group, 71% had resolution by day 5.59

One of the overlooked problems with using antipsychotic medications is that the
mechanisms of action of these agents are not pure.103 Each of these medications
binds to 4 or 5 different parent neurotransmitter systems (dopaminergic, serotonergic,
adrenergic, histaminic, and muscarinic) in varying degrees. All of the antipsychotics
act as antagonists at their respective neurotransmitter receptor. For example,
although risperidone binds tightly to the serotonergic (5-HT2A) receptors, it also binds
to the dopaminergic, a1, and histaminergic receptors. Haloperidol has a high binding
affinity to the dopamine-2 (D2) receptor. This is in contrast to quetiapine, which has
a relatively low binding affinity for the D2 receptor. Olanzapine has strong binding to
the muscarinic receptors and, similar to risperidone, binds to the 5-HT2A receptors.
However, the sedation properties of olanzapine are probably because of its binding
affinity for the histaminic receptors.
The exception to this issue of nonselectivity is for older patients who are

experiencing hallucinations. The cause of hallucinations is believed to be through
the dopaminergic neurotransmitter system. Dopamine antagonists (as used in schizo-
phrenia) can reduce this symptom. Based on positron emission tomography studies,
binding to 60% to 80% of the D2 receptors correlates with antipsychotic efficacy.
However, higher binding to a greater percentage of the D2 receptors may be associ-
ated with increased adverse drug reactions (extrapyramidal symptoms and
hyperprolactinemia).104

Based on this discussion, 2 conclusions can be made: (1) because of the complex-
ities of the pathophysiology, the nonselective nature of antipsychotics and the lack of
placebo-controlled trials, there is no role for general use of antipsychotics in the treat-
ment of delirium; and (2) there may be a limited role for use among a targeted group of
patients with delirium who experience hallucinations or delusions associated with the
delirium.
If antipsychotics are used, the goal should be an awake patient who is manageable,

not a sedated patient, and the drug should be tapered and discontinued as soon as
possible.
NONPHARMACOLOGIC METHODS

Having a philosophy of a restraint-free environment and nonuse of antipsychotics is
not possible without a wide array of practical options and educational interventions.
The TADA approach, which stands for tolerate, anticipate, and don’t agitate, can be
used for patients at risk of developing delirium (eg, patients with dementia, one of
the highest risk factors) and for patients who have already developed delirium. Two
videos depicting scenarios of health care providers using the TADA approach (called
Managing Agitated Behaviors in the Nursing Home and Managing Agitated Behaviors
in the Hospital) can be found at the following Web site: http://www.stlouis.va.gov/
GRECC/Education.asp.

http://www.stlouis.va.gov/GRECC/Education.asp
http://www.stlouis.va.gov/GRECC/Education.asp
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Tolerating behaviors that may seem to be potentially dangerous is contrary to our
nature as health care providers. For example, when patients try to get out of bed by
themselves or pull on oxygen tubing or telemetry monitoring systems, a health care
provider’s first response is to prevent them from doing these things either because
we believe that patients are about to harm themselves or the oxygen/telemetry is
a necessary part of their care. However, allowing patients to respond naturally to their
situation while under close observation (which often means standing or sitting close
by), gives the patient some semblance of control in their confused state. Tolerating
behaviors also allows the health care provider to get clues about what might be both-
ering the patient. For example, with a patient who is so delirious that he cannot
communicate his need to empty his bladder, his getting out of bed might be the first
signal to the nurse that he needs to be toileted right now, not at the 2-hour mark.
Anticipating behaviors, so that the health care provider can either prepare for what

the patient might do or avoid the inciting agent, is an important part of the approach.
Certain behaviors, actions, and reactions of patients with delirium seem logical once
they are described and seen on a regular basis. A few of the most common ones with
some options for management include: (1) pulling on anything that is not normally
present; hiding these unnatural attachments can help, as can using a decoy (eg, taping
a false intravenous [IV] attachment on [not in] the patient’s nondominant arm); (2) when
an attachment is needed, try to use it briefly, then get rid of it or hide it (eg, give IV fluids
as boluses, instead of a continuous rate; cover up the precious IV attachment in
between the boluses); (3) getting rid of attachments that are not completely necessary
and being flexible with attachments that do seem necessary; the seemingly standard
telemetry monitor and oxygen tubing that most patients receive are 2 overused attach-
ments; in today’s hospital environment of multiple physicians per patient and fear of
not doing enough for a patient, it is not easy for nurses to encourage physicians to dis-
continue certain attachments; (4) when attachments are necessary, staying flexible in
their use can help (eg, it might seem imperative that we have minute-by-minute
recordings of heart rate and rhythm for a patient with uncontrolled atrial fibrillation,
but having the patient wear the monitor an average of 30 minutes per hour might be
better than agitating the patient); (5) getting out of bed is as natural as eating and toilet-
ing; this action is so anticipated and encouraged that standby observation is more the
culture than standby assistance.
Don’t agitate is one of the golden rules of this approach. There are numerous agita-

tors in the hospital environment, some of which agitate certain delirious patients and
calm others. Some agitators are predictable; many are not. Reorientation is one of the
unpredictable ones. One option is to attempt reorientation, but not to use it if it does
not seem to help. When reorientation does not work, use distraction techniques
(change the subject) or go along with the disorientation, as long as it is safe.
SUMMARY

Delirium is defined as a disturbance in level of awareness or attention, marked by an
acute or subacute onset of cognitive changes attributable to a general medical condi-
tion, and it tends to have a fluctuating course. The proposed pathophysiology of
delirium involves imbalances in several neurotransmitters systems in the brain.
However, it is not well elucidated, making it is impossible for the clinician to determine
which neurotransmitter(s) is/are predominately involved in any particular case. Delirium
among older persons is near ubiquitous in health care (10%–31% among hospitalized
medical patients, as high as 74% among patients with coronary artery bypass graft,
and 80% in the ICU). It is also found among patients receiving postacute care and
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nursing home residents receiving long-term care, and to a lesser extent, home care
patients. Delirium is associated with hospital complications, loss of physical function,
increased LOS in the hospital and within the ICU, increased risk of discharge to long-
term care facilities, and higher mortality. Delirium among some patients, particularly
from the ICU, may be associated with long-term cognitive impairment. Evaluation
includes awareness and screening, differentiating delirium from dementia, and identi-
fying and treating the underlying causes of the delirium. Models of care in the preven-
tion of patients at risk of delirium and management of patients for whom delirium is not
preventable exist and typically include (1) staff education; (2) systematic screening for
delirium; (3) use of multiple disciplines; (4) use of multiple components; (5) use of geri-
atric principles (primarily avoidance of iatrogenic causes of delirium); and (6) a focus on
nonpharmacologic interventions. The evidence for use of physical restraints is nega-
tive and thus they should not be used for patients at risk of developing delirium or
who have already developed delirium. Because of the complexities of the pathophys-
iology, the nonselective nature of antipsychotics and the lack of placebo-controlled
trials, there is no role for general use of antipsychotics in the treatment of delirium.
An example of a restraint-free, nonpharmacologic management intervention is the
TADA approach: tolerate, anticipate, and don’t agitate.
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