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DELIRIUM IN HOSPITALIZED
OLDER PATIENTS
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Delirium, characterized as an acute disorder of attention and cogni-
tion, is a common, serious, and potentially preventable source of mortality
and morbidity for older hospitalized patients. The problem of delirium in
older hospitalized patients has assumed particular importance because
patients aged 65 and older currently account for more than 48% of all
days of hospital care.! Based on extrapolations from US vital health sta-
tistics,”® each year delirium complicates hospital stays for more than 2.3
million older persons, involving more than 17.5 million inpatient days
and accounting for more than $4 billion (1994 dollars) of Medicare expen-
ditures. Moreover, substantial additional costs associated with delirium
accrue after hospital discharge because of the increased need for nursing
home placement, rehabilitation services, and home health care. These fig-
ures highlight the importance of delirium as a clinical and health policy
problem.

This article discusses the epidemiology, risk factors, clinical manifes-
tations, diagnosis and assessment, treatment, outcomes and prognosis,
and potential preventive strategies for delirium.
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EPIDEMIOLOGY

Prospective studies have demonstrated a prevalence of delirium—
that is, cases present at the time of hospital admission—of 14% to 24%.*
The incidence of delirium—that is, new cases arising during hospitaliza-
tion—has been measured from 6% to 56%.23-3362.66 Postoperative delir-
ium has been estimated to occur in 10% to 52% of patients.t Higher rates
of delirium were found in studies that used more frequent and sensitive
surveillance methods and that included older, surgical, and intensive care
populations. These figures document the high occurrence rates of delirium
in hospitalized older populations.

RISK FACTORS

Delirium represents an intrinsically multifactorial syndrome, similar
to other common geriatric syndromes (e.g., falls, incontinence, and pres-
sure sores). The multifactorial model (Fig. 1)* represents the complex in-
terrelationship between a vulnerable patient with pertinent predisposing
factors and noxious insults or precipitating factors. Thus, patients who are
highly vulnerable to delirium at baseline (e.g., cognitively impaired or
severely ill patients) may develop delirium with even relatively benign
precipitating factors, such as a single dose of sleeping medication. Con-
versely, patients who are not vulnerable are relatively resistant, develop-
ing delirium only after exposure to multiple noxious insults. The effects
of these risk factors may be cumulative, as demonstrated in previous stud-
ies.® The clinical importance of this multifactorial cause is that removing
or treating one factor in isolation usually is not sufficient to resolve the
delirium. Rather the full spectrum of vulnerability and precipitating fac-
tors needs to be addressed. Table 1 summarizes prospective risk factor
studies for delirium, which identify both predisposing and precipitating
factors for delirium.

Predisposing Factors

Predisposing factors identified in previous studies include baseline
cognitive impairment or dementia, severe underlying illness and comor-
bidity, functional impairment, advanced age, chronic renal insufficiency,
dehydration, malnutrition, and vision or hearing impairment. Dementia
is an important and consistent risk factor for delirium across most studies,
with demented patients having a two to five-fold increased risk for delir-
ium. Moreover, one third to one half of delirious patients have underlying
dementia. Virtually any underlying chronic medical illness can predispose
to delirium, including primary central nervous system diseases (e.g., Par-
kinson’s disease, cerebrovascular disease, mass lesions, trauma, infection,

*References 6, 11, 12, 16, 21, 27, 28, 37, 45, 62, 65.
+References 6, 7, 11, 15, 25, 26, 28, 37, 60, 67, 74, 79.



DELIRIUM IN HOSPITALIZED OLDER PATIENTS 747

Predisposing Precipitating
Factors/Vulnerability Factors/Insuits
High Vulnerability Noxious Insult
Severc dementia | -—:’— Major surgery
Severe iliness —— ) —— ICL stay

Major depression —=—

4 Psvchoactive
medications

—1— Sleep depnivation

Strong soctal supperts ——

High sclf-efficacy ——

Low Vulinerability Less Noxtous Insult

Figure 1. The development of delirium involves a complex interrelationship between baseline
patient vulnerabifity (Jeft axis) and precipitating factors or noxious insults occurring during
hospitalization (right axis). For example, a patient with high vulnerability (e.q., severe demen-
tia, severe underlying iliness) may develop delirium with relatively benign insults (e.g., one
dose of sleeping medication} (black arrow). Conversely, a patient with low vulnerability would
require multiple noxious insufts to develop delirium {(shaded arrow). (Data from Inouye SK,
Charpentier PA; Precipitating factors for delirium in hospitalized elderly persons: Predictive
model and interrelationship with baseline vuinerability. JAMA 275:852, 1996.)

collagen vascular disease) as well as diseases outside the central nervous
system, including infectious, metabolic, cardiac, pulmonary, endocrine,
and neoplastic diseases. A clinical prediction rule,? developed to establish
delirium risk at the time of hospital admission, identified the following
independent predisposing factors: severe underlying illness, vision im-
pairment, baseline cognitive impairment, and high blood urea nitrogen-
to-creatinine ratio {(an index of dehydration).

Precipitating Factors

Potential precipitating factors for delirium are innumerable and may
include any noxious insult present during hospitalization. Leading factors
identified in previous studies have included medications (see later),
immobilization, use of indwelling bladder catheters, use of physical re-
straints, dehydration, malnutrition, iatrogenic events, medical illnesses,
infections, metabolic derangement, alcohol or drug withdrawal, environ-
mental influences, and psychosocial factors. Immobilization can lead to
delirium and functional decline within just a few days,** yet physicians
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Table 1. PROSPECTIVE STUDIES OF RISK FACTORS FOR DELIRIUM
Population, Age (y),

Study and Sample Size (n) Independent Predictors for Delirium
Inouye, 1996%° Medical patients, Precipitating factors {during hospitalization)
age =70, n = 508 Physical restraints
Malnutrition
>3 medications added in 24 h
Bladder catheter
Any fatrogenic event
Fisher, 1995 Elective orthopedic Clock-drawing score = 6
patients, age =60, Male gender
n =80
Foy, 1995?¢ Medical patients, Benzodiazepine use
age =60, n = 418 Age
Hypoxia
Marcantonio, Elective.noncardiac Age
199448 surgery patients, Alccho! abuse
>50 yrs, n = 1341 Cognitive impairment
ASA class IV

Abnormal sodium, potassium, glucose
(preoperatively)

Aortic aneurysm surgery

Noncardiac thoracic surgery

Pompei, 19945  Medical-surgical Cognitive impairment
patients, age =70, Comorbidity
n = 432 Depression
Alcoholism
Inouye, 1993 Medical patients, Admission risk factors
age =70, n = 281 Vision impairment

Severe illness
Cognitive impairment
High BUN/creatinine ratio

Jitapunkul, Acute geriatric wards, Dementia
199235 age =60, n = 184 Infection
Schor, 1992¢8 Medicat and surgical Age >80y
patients, Chronic cognitive impairment
age =65, n = 291 Fracture on admission
Neurcleptic or narcotic use
Infection
Male gender

ASA = American Society of Anesthesiologists.

routinely order bed rest or no activity in 26% of patient-days or minimal
activity (e.g., bed to chair) in an additional 31% of patient-days.* More-
over, immobilizing devices (e.g., indwelling bladder catheters and
physical restraints) can further contribute to the detrimental effects of im-
mobilization. Indwelling bladder catheters are commonly used in hospi-
talized older patients—a rate of 50 per 196 patients (26%) in one study>-—
often without a clear medical indication, despite the well-documented
association of these catheters with urinary tract infections, urosepsis, and
delirium.*3+¢ Dehydration and volume depletion as well as malnutrition
during hospitalization (e.g., decline in weight, fall in serum albumin) are
well-documented contributing factors to delirium.*¢ latrogenic events
include complications of diagnostic or therapeutic procedures, transfusion
reactions, and bleeding resulting from over anticoagulation. Previous
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Table 1. PROSPECTIVE STUDIES OF RISK FACTORS FOR DELIRIUM

{Continued).

Study

Population, Age (y),
and Sample Size (n)

independent Predictors for Delirium

Williams-Russo,
19928

Francis, 19902

Foreman, 1989

Rockwood,
198952

Rogers, 1989

Gustafson,
198824
Williams, 1985%

Seymour, 19805°

Elective bilateral
knee replacement
patients, mean age
68, n = 51

Medical patients,
age =70.n = 229

Medical patients,
age =60,n = 71

Medical patients,
age = 65,n = 80

Elective hip or knee
surgery patients,
age = 60,n = 46

Hip fracture patients,
age =65n = 111

Hip fracture patients,
age =60,n = 170

Medical patients,
age=70,n= 71

Age
Male gender
Alcohol use

Abnormal soedium level

Severe illness

Chronic cognitive impairment

Fever/hypothermia

Psychoactive drug use

Azotemia

Hypernatremia

Hypokalemia

Hypotension

Hyperglycemia

Azotemia

High number of medications

High confusion rating by nurses

High number of orienting items in environ-
ment

Low number of social interactions

Age

Dementia

Unstable condition on admission

Use of scopolamine, propranolol, or fluraze-
pam

Age

Dementia

Age

Preoperative poor performance on cognitive
testing

Low preinjury activity fevel

Dehydration score

BUN = Blood urea nitrogen.

studies have demonstrated that iatrogenic complications occur in 29% to
38% of older hospitalized patients.*¢"”! In addition, rates of iatrogenic
events rise strikingly with age, at least a three to five fold increase in older
patients compared with younger patients.”* latrogenic complications are
an important precipitating factor for delirium.*

Insufficiency of any major organ system can precipitate delirium,
particularly renal or hepatic failure, as well as other systemic dis-
eases.'n25.2.%2.67.70 Both hypoxemia and hypercarbia may precipitate delir-
ium. Occult respiratory failure has emerged as an increasing problem in
elderly patients, often lacking the typical signs and symptoms of dyspnea
and tachypnea® and readily missed by measuring oxygen saturation
alone. Acute myocardial infarction or congestive heart failure commonly
present as delirium or failure to thrive in an elderly patient, without the
usual symptoms of chest pain or dyspnea.”* Occult infection is a particu-
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larly notable cause of delirium. Older patients frequently fail to respond
to an infection with fever or leukocytosis, forcing clinicians to search pa-
tients carefully for signs of pneumonia, urinary tract infection, endocar-
ditis, abdominal abscess, or infected joint.!5:255%6570 A variety of metabolic
disorders may contribute to delirium, including hypernatremia or hypo-
natremia, hypercalcemia, acid-base disorder, hypoglycemia and hypergly-
cemia, thyroid disorders, or adrenal disorders.!®253%5*7 Drug and alcohol
withdrawal are important, often unsuspected, causes of delirium in the
elderly.?5%70 Environmental factors, such as unfamiliar environment and
disruption of routines, sleep deprivation and fragmentation, frequent
room changes, sensory overload, and sensory deprivation, may precipi-
tate delirium in a vulnerable patient.*%-° Psychosocial factors, such as
depression, bereavement, pain, psychological stress, loss of independence,
or lack of social supports, may also contribute to delirium.

Drug Use and Delirium

Medications are the most common remediable cause of delirium—
contributing to 40% of cases in previous studies.?*.3¥ Many different med-
ications can lead to delirium; the most common are those with known
psychoactive effects, such as sedative-hypnotics, narcotics, and medica-
tions with anticholinergic effects. Medications commonly associated with
delirium are listed in Table 2. In previous studies, use of any psychoactive
medication was associated with a 3.9-fold increased risk of delirium,*
whereas use of two or more psychoactive medications was associated with
a 4.5-fold risk.* Sedative-hypnotic drugs have been associated with a 3.0
to 11.7 fold increased risk of delirium,20-4¢-¢ narcotics with a 2.5 to 2.7 fold
risk, %5 and anticholinergic drugs with a 4.5 to 11.7 fold risk.?*% In
one study, benzodiazepine use caused 29% of delirium cases,” whereas
85% of patients on anticholinergic drugs in another study developed de-
lirium.?* All of these psychoactive medications are commonly prescribed
during hospitalization. For instance, sedative-hypnotic drugs for sleep are
prescribed for 46% to 66% of medical patients and 85% to 96% of surgical
patients.>36

The total number of medications prescribed as well as drug-drug and
drug-disease interactions, increases with age, resulting in delirium as a
leading untoward consequence.®?? Delirium is related to the number of
medications prescribed.’®*¢ Adding more than three medications during
hospitalization increases the subsequent risk of delirium by at least four-
fold.*® The relative odds of an adverse drug reaction with cognitive im-
pairment increases from 2.7 with two to three drugs prescribed, to 9.3
with four to five drugs, to 13.7 with six or more drugs.*

Although some delirium resulting from required medications is un-
avoidable, evidence indicates that many events may be preventable. A
systematic review of 19 studies documented that 7% to 51% of psycho-
active medications in elderly outpatients were inappropriately overused.'
Owens et al® found that 73 of 215 (37%) of acutely ill hospitalized elderly
patients were receiving one or more inappropriate medications. In a study
of 416 consecutive hospital admissions,* inappropriate drug use was
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Table 2. DRUGS ASSOCIATED WITH DELIRIUM

Sedative/hypnotics
Benzodiazepines (especially flurazepam, diazepam)
Barbiturates
Sleeping medications (chloral hydrate)
Narcotics (especially meperidine}
Anticholinergic drugs
Antihistamines (diphenhydramine, hydroxyzine)
Antiparkinsonian (benztropine, trihexyphenidyl)
Antispasmodics (belladonna, Lomotil)
Atropine/scopolamine
Heterocyclic antidepressants (amitriptyling, imipramine, doxepin)
Neureleptics (chlorpromazine, haloperidol, thioridazine)
Cardiac
Antiarrhythmics (quinidine, procainamide, lidocaine)
Antithypertensives (8-blockers, methyldopa)
Digitalis glycosides
Gastrointestinal
H,-antagonists (cimetidine, ranitidine, famotidine, nizatidine)
Metoclopramide (Reglan)
Miscellaneous
Anticonvulsants
Corticosteroids
Levodopa
Lithium
Nonsteroidal anti-inflammatory drugs
Nonprescription drugs
Cold/sinus preparations {antihistamines, pseudoephedrine)
Sleep aids (diphenhydramine, alcohol-containing elixirs)
Stay-awake preparations (caifeine)
Nausea/gastrointestinal {Donnagel, meclizine, H,-antagonists, loperamide)

found in 161 {39%) of patients, including 48 patients with absolute con-
traindications to the drugs and 113 patients in whom the drugs were
deemed unnecessary. Notably, 50% of all adverse drug events occurred in
the group receiving inappropriate drugs. In a subsequent study of 4031
hospital admissions,® psychoactive medications accounted for 46% of pre-
ventable adverse drug events. Although appropriateness of prescribing was
not assessed, this study documented that these patients were receiving an
average of at least three psychoactive medications, that the use of these
agents was discretionary, and that inappropriately high initial doses were
often chosen. These studies provide strong evidence that inappropnate
use and overuse of psychoactive medications are common in older pa-
tients and that delirium and other related adverse drug events may be
preventable.

CLINICAL MANIFESTATIONS

The definition and diagnostic criteria for delirium continue to evolve.
Standardized criteria for delirium appear in the Diagnostic and Statistical
Manual of Mental Disorders, fourth edition (DSM-IV) (Table 3).2 These criteria
are now being applied as a diagnostic standard. These criteria were c?e—
veloped based on consensus of experts, and their diagnostic sensitivity
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Table 3. DIAGNOSTIC CRITERIA FOR DELIRIUM

DSM-IV Diagnostic Criteria®

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

Change in cognition (such as memory deficit, disorientation, language disturbance) or the
development of a perceptual disturbance that is not better accounted for by a preexisting,
established, or evolving dementia '

Disturbance develops over a short period of time (usually hours to days) and tends to fiuc-
tuate during the course of the day

Evidence from the history, physical examination, or laboratory findings that the disturbance
is caused by the direct physiclogic consequences of a general medical condition

Confusion Assessment Method (CAM)* Diagnostic Algorithm*
Feature 1. Acute onset and fluctuating course
This feature is usually obtained from a family member or nurse and is shown by positive
responses to the following questions: Is there evidence of an acute change in mental
status from the patient's baseline? Did the (abnormal) behavior fluctuate during the
day, that is, tend to come and go, or increase and decrease in severity?
Feature 2. Inattention
This feature is shown by a positive response to the foliowing question: Did the patient
have difficulty focusing attention, for example, being easily distractible, or having diffi-
culty keeping track of what was being said?
Feature 3. Disorganized thinking
This feature is shown by a positive response to the following question: Was the patient's
thinking disorganized or incoherent, such as rambling or irrelevant conversation, un-
clear or illogical flow of ideas, or unpredictable switching from subject to subject?
Feature 4. Altered level of consciousness
This feature is shown by any answer other than afert to the following question: OQverall,
how would you rate this patient's level of consciousness? (alert [normal], vigilant [hy-
peralert], lethargic [drowsy, easily aroused], stupor [difficult to arouse}, or coma fun-
arousable])

*The diagnosis of delirium by CAM requires the presence of features 1 and 2 and either 3or4.

and specificity have not been established. The Confusion Assessment
Method (CAM)? provides a simple, operationalized diagnostic algorithm
(see Table 3), which is currently in widespread use as a delirium screening
instrument. The sensitivity (94% to 100%) and specificity (90% to 95%) of
the CAM algorithm as well as of each of its individual features have been
assessed previously.”

The cardinal features of delirium include its acute onset and inatten-
tion. Establishing the acuity of onset requires accurate knowledge of the
patient’s baseline cognitive functioning. Acquiring this information can
sometimes require the additional effort of finding a reliable informant,
such as a family member, caregiver, or nurse. Moreover, the course of
delirium usually fluctuates, with symptoms tending to come and go or
increase and decrease in severity over a 24-hour period. Lucid intervals
are characteristic and can be misleading to the clinician. Inattention is
defined as difficulty focusing, maintaining, and shifting attention. Delir-
ious patients appear easily distracted by extraneous stimuli, have diffi-
culty maintaining conversation and following commands, and may per-
severate with an answer to a previous question. On objective testing, they
may have difficulty with simple repetition tasks, digit spans, and recit-
ing months backwards. Other key features include a disorganization of
thought, which is usually a manifestation of underlying cognitive or per-



DELIRIUM IN HOSPITALIZED OLDER PATIENTS 753

ceptual disturbances, and altered level of consciousness (typically leth-
argy, with reduced clarity of awareness of the environment). Although
not cardinal elements, other features frequently associated with delirium
include disorientation, cognitive deficits (e.g., memory impairment, apha-
sia), psychomotor agitation or retardation, perceptual disturbances (e.g.,
hallucinations, illusions, or misinterpretations), paranoid delusions, emo-
tional lability, and sleep-wake cycle reversal.

Clinically, delirium can present in either a hypoactive or hyperactive
form. The hypoactive form of delirium, characterized by lethargy and
reduced psychomotor activity level, is the most common form in older
persons. This form of delirium often is unrecognized and is associated
with a poorer overall prognosis. The hyperactive form of delirium, in
which the patient is agitated, often vigilant, and hallucinating, is rarely
missed. Patients can fluctuate between the hypoactive and hyperactive
forms.

DIAGNOSIS AND ASSESSMENT

Delirium remains a clinical diagnosis, based on careful bedside ob-
servation and history taking from reliable informants. A high degree of
clinical astuteness is required for evaluation of delirium in hospitalized
older patients. Identifying the underlying multifactorial contributors to
the delirium is of critical imporwance because many of these factors are
treatable and if untreated may result in substantial morbidity and mor-
tality. Because the potential contributors are innumerable, the search re-
quires clinical judgment combined with a thorough medical evaluation.
The process is made more challenging by the frequently nonspecific, atyp-
ical, or muted presentation of the underlying illness in older persons.*> In
fact, delirium is commonly the only presenting sign of underlying life-
threatening illness, such as pneumonia, urosepsis, or myocardial infarc-
tion, in the geriatric population.

The first step in evaluation should be establishing the diagnosis of
delirium through cognitive assessinent and determining any acute change
from the patient’s baseline level of cognitive functioning. Because cogni-
tive impairment is often inapparent during routine conversation, brief
cognitive screening tests, such as the Mini-Mental State Examination, is
recommended. Attention should be further assessed with simple tests,
such as a forward digit span (inattention indicated by inability to repeat
five digits forward) or reciting the months backwards. The cornerstone of
the evaluation of delirium is a comprehensive history and physical ex-
amination. The history should be targeted toward establishing the pa-
tient’s baseline cognitive functioning and the course of any mental status
change as well as obtaining clues about poteniial precipitating factors,
such as recent medication changes, intercurrent infections, or medical ill-
nesses. The physical examination must include a detailed neurologic ex-
amination for focal deficits and a careful to search for signs of head
trauma, occult infection, or other acute medical process.

A difficult challenge in the differential diagnosis of delirium is dis-
tinguishing dementia, a long-standing confusional state, from delirium
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alone or delirium superimposed on dementia. The differential diagnosis
is crucial, however, because delirium may represent an acute medical
emergency. These two conditions are differentiated by the acute onset of
symptoms in a delirium (dementia is much more insidious) and impaired
attention and altered level of consciousness associated with delirium. Dis-
orientation and memory impairment may be present with both conditions
and may be absent in delirium. Thus, these features are not useful in
differentiating delirium and dementia. Other differential diagnoses in-
clude depression and nonorganic psychotic disorders. Although paranoia,
hallucinations, and affective changes can occur with delirium, the key
features of acute onset, inattention, altered level of consciousness, and
global cognitive impairment assist with the recognition of delirium. At
times, the differential diagnosis can be quite difficult—particularly with
an uncooperative patient or when an accurate history is unavailable. Be-
cause of the potentially life-threatening nature of delirium and its high
occurrence rate in the hospitalized population, it is prudent to manage
the patient in these cases as having delirium and to search for underlying
precipitants (e.g., intercurrent illness, metabolic derangements, drug tox-
icity) until further information can be obtained.

Review of the medication list, including over-the-counter medica-
tions, is a high-yield procedure and should be carried out in every case.
Medications with psychoactive effects should be removed or minimized
whenever possible. In the elderly, these medications may cause psycho-
active effects even at dosages and measured drug levels that are within
the therapeutic range. When these medications cannot be removed, dosage
reductions or substitution of less toxic alternatives should be considered.
The side effects and potential interactions of all current drugs should be
reviewed. Finally, chronic medication and alcohol use should be carefully
reviewed to evaluate for any potential withdrawal effects.

For the laboratory assessment, there is no standard approach, and the
evaluation must be tailored to the individual situation, requiring substan-
tial clinical judgment. An astute history and physical examination, review
of medications, targeted laboratory testing, and search for occult infection
should be adequate to identify the majority of potential contributors to
the delirium. Further testing should be tailored to the situation. In patients
with preexisting cardiac or respiratory diseases,or with related symptoms,
an electrocardiogram or arterial blood gas détermination may be indi-
cated. The need for cerebrospinal fluid examination, brain imaging, or
electroencephalography remains controversial. Overall, these tests are
probably indicated in fewer than 10% of delirium cases, and the clinical
yield for these procedures is low.'*5' Clearly, cerebrospinal fluid exami-
nation is needed for the febrile delirious patient when meningitis or en-
cephalitis is suspected. Brain imaging should be reserved for patients with
new focal neurologic signs, with history or signs of head trauma, or with-
out another identifiable cause of the delirium. The electroencephalogram,
with its false-negative rate of 17% and false-positive rate of 22% for dis-
tinguishing delirious and nondelirious patients, has a limited role and is
most useful to detect occult seizure disorder and to differentiate delirium
from nonorganic psychiatric disorders.**7
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TREATMENT
Nonpharmacologic Approaches

In general, nonpharmacologic approaches to treatment should be
used whenever possible and are successful for symptom management in
most patients. Nonpharmacologic management of symptoms is indicated
for every delirious patient,® including presence of family members, ori-
enting influences, use of sitters, transferring a disruptive patient to a pri-
vate room or closer to the nurse’s station (for increased supervision). In-
terpersonal contact and communication are of vital importance, using
reorientation strategies, simple instructions and explanations, and fre-
quent eye contact. Patients should be involved in their care and allowed
to participate in decision making as much as possible. Eyeglasses and
hearing aids should be worn to reduce sensory deficits. Mobility, self-care,
and independence should be encouraged as much as possible; physical
restraints should be avoided because of their well-established adverse ef-
fects of immobility and increased agitation, their questionable efficacy,
and their potential to cause injury. Attention must be paid to minimize
the disruptive influences of the hospital environment. Clocks and calen-
dars should be provided to assist with orientation. Room and staff
changes should be kept to a minimum. A quiet environment with low-
level lighting is optimal for the delirious patient. Perhaps the most im-
portant intervention is to allow an uninterrupted period for sleep at night.
This requires coordination of nursing and medical procedures, such as
medications, vital signs, intravenous fluids, and treatments. Unit-wide
changes may be needed to ensure a decreased noise level at night, includ-
ing hallway noise and conversations. Nonpharmacologic approaches for
relaxation, including music, relaxation tapes, and massage, can be highly
effective for management of agitation in delirious patients.

Pharmacologic Approaches

Pharmacologic approaches to treatment should be reserved for pa-
tients with severe delirium, when the delirium symptoms may result in
the interruption of needed medical therapies (e.g., intubation, intravenous
lines) or may endanger the safety of the patient or other persons. The
clinician must be aware, that there is no ideal drug for treatment of delir-
ium symptoms; any choice may further cloud mental status and obscure
efforts to follow the course of the mental status change. Thus, any drug
chosen should be given in the lowest dose for the shortest time possible.
In the absence of any comparative efficacy data, the drug choice is usually
dictated by the required route of administration and adverse effects pro-
file. Neuroleptics are the preferred agents of treatment, with haloperidol
and thioridazine representing the most widely used agents in this class.
Haloperidol has less risk of orthostatic hypotension and anticholinergic
side effects than thioridazine and is available in parenteral form; however,
it has a higher rate of extrapyramidal side effects and acute dystonias. If
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parenteral administration is required, intravenous use results in rapid on-
set of action with short duration of effect, whereas intramuscular use has
a more optimal duration of action. The increased sedative properties of
thioridazine are often beneficial in agitated patients. The elixir form of
thioridazine can assist with oral or nasogastric routes of administration.
The recommended starting dose is haloperidol 0.5 to 1.0 mg orally or
parenterally or thioridazine 10 to 20 mg orally, then repeating the dose
every 20 to 30 minutes after vital signs have been rechecked until sedation
has been achieved. The end point should be an awake but manageable
patient. The average older patient who has not previously been treated
with neuroleptics should require a total loading dose of no more than 3
to 5 mg of haloperidol or 50 to 100 mg of thioridazine. Subsequently a
maintenance dose of one half of the loading dose should be administered
in divided doses over the next 24 hours, with tapering doses over the next
few days.

Benzodiazepines are not recommended for the first-line treatment of
delirium because of their tendency to cause oversedation, exacerbation of
the confusional state, and brief duration of peak effects. They remain the
drugs of choice for treatment of withdrawal syndromes from alcohol and
sedative drugs. Lorazepam is the preferred agent of this class, with its
favorable half-life (10 to 15 hours), lack of active metabelites, and avail-
ability of parenteral form.

OUTCOMES AND PROGNOSIS

Studies of delirium outcomes published since 1970 are summarized
in Table 4. Delirium is consistently associated with poor outcomes at hos-
pital discharge and longer-term follow-up ranging from 1 month to 2
years, including increased mortality, prolonged length of hospital stay,
increased rates of nursing home placement, and functional and cognitive
decline. Although delirium is clearly associated with poor prognostic out-
comes, it remains unclear whether the delirium itself independently con-
tributes to the poor prognosis or whether the delirium simply serves as a
marker identifying patients with poor baseline prognostic features, such
as severe illness and comorbidity, dementia, functional impairment, or
advanced age. Many of the previous studies did not adequately control
for these potential confounders.

A large-scale epidemiologic study® involving 727 patients across
three sites addressed this issue by examining the independent contribu-
tion of delirium to hospital outcomes, after controlling for age, gender,
dementia, illness severity, and baseline functional status. This study doc-
umented that delirium was an important independent prognostic deter-
minant of hospital outcomes at discharge after controlling for potential
confounders, including new nursing home placement (adjusted odds ratio
{OR] for delirium = 3.0; 95% confidence interval [CI] = 1.4 to 6.2), death
or new nursing home placement (OR = 2.1; 95% CI = 1.1 to 4.0), and
functional decline (OR 3.0; 95% CI = 1.6 to 5.8). Similarly, at 3-month
follow-up, delirium remained an important independent prognostic
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determinant after controlling for confounders, including new nursing
home placement (OR = 3.0; 95% CI = 1.5 to 6.0), death or new nurs-
ing home placement (OR = 2.6; 95% Cl = 14 to 4.5), and functional
decline (OR = 2.7;95% CI = 1.4 to 5.2). Although delirium was associated
with increased mortality, a relatively infrequent outcome event, the results
were not statistically significant (OR = 1.6; 95% CI = 0.8 to 3.2).

Although delirium has long been considered a transient, reversible
condition, studies on the duration and persistence of delirium symptoms
provide evidence that delirium may be much more persistent than pre-
viously believed. This long persistence of delirium, greater than 30 days
in many cases, undoubtedly contributes to poor long-term outcomes. In
one study, only 20% of patients—many of whom had baseline cognitive
impairment—resolved all delirium symptoms at 6-month follow-up.* A
prolonged transitional phase after delirium, including abnormalities of
cognition, affect, or behavior, appears to be quite typical.** Moreover, re-
current episodes of delirium are common.

Taken together, these studies provide substantial evidence that delir-
ium does contribute to detrimental outcomes in the long-term and that
these effects persist far beyond the identified acute episode. In addition,
delirium appears to have greater adverse effects in patients with under-
lying cognitive impairment. The long-term deleterious effects are most
likely related to the duration, severity, and underlying cause(s) of the de-
lirium as well as the vulnerability of the host. Not all of the etiologic
contributors to delirium are reversible (e.g., prolonged hypoxemia or hy-
poglycemia, structural neurologic lesions), and it may not be possible to
alter the patient’s baseline vulnerability or to remove the noxious insults.
Future studies are greatly needed to establish better the independent long-
term effects of delirium in larger samples and to determine whether de-
lirtum itself leads to permanent neurologic damage.

PREVENTION

Primary prevention, that is, preventing delirium before it occurs, is
the most effective strategy to reduce delirium and its attendant compli-
cations. Controlled trials of delirium prevention are currently underway,
but the results are not yet available. The risk factors for delirtum have
been well defined, as described earlier. Preventive strategies should ad-
dress these important delirium risk factors (both predisposing and pre-
cipitating factors). Table 5 indicates well-documented delirium risk factors
and potential preventive interventions for each risk factor. These risk fac-
tors were selected because current evidence supports both the clinical rele-
vance and the potentially remediable nature of each risk factor with prac-
tical interventions.

On a larger scale, preventive efforts for delirium also require system-
wide changes to educate physicians and nurses to improve recognition
and heighten awareness of the clinical implications; encourage cognitive
assessment of all elderly hospitalized patients; provide incentives to
change practice patterns that lead to delirium (e.g., immobilization, use
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Table 5. DELIRIUM RISK FACTORS AND POTENTIAL INTERVENTIONS

Risk Factor Interventions Examples
Cognitive Therapeutic activities pro-  Cognitive-stimulating activities, includ-
impairment gram ing current events, reminiscence,

word games, crafis.
Reality orientation program  Orientation board, providing day’s
schedule, reorienting communication
Sleep deprivation Noise reduction strategies  Silent pill crushers, vibrating beepers,
eliminating hallway conversations at
night -
Adjusting patient's schedule Rescheduling medications, tests, pro-
to allow uninterrupted pe-  cedures, vital signs and nursing ac-

riod of sleep tivities
Immabilization Early mobilization Ambulation or active range-of-motion
exercises 3-times/d
Minimizing immobilizing Reducing indwelling bladder catheters,
equipment physical restraints. Use of iong oxy-
gen tubing, portable oxygen tanks for
mobility :
Psychoactive Restricted use of as-needed Sedative-hypnotics, narcotics, anticha-
medications sleep and psychoactive linergic medications. Reduce dosage,
medications substitute less toxic alternatives

Nonpharmacologic protocols Provision of glass of warm mitk or
for management of sleep herbal tea, refaxation tapes, music

and anxiety and massage
Vision impairment Provision of vision aids Eyeglasses, magnifiers, special lighting
Provision of adaptive equip- Large illuminated phone dials, large-
ment print books
Hearing impairment  Provision of amplifying de- Bedside portable ampiifiers (Radio
vices Shack listenator)
Repair of hearing aids Provide batteries; instruct in proper
use. Wax disimpaction
Dehydration Early recognition and vol-  Encourage oral or intravenous fluids

ume repletion

of sleep medications, bladder catheters, and physical restraints); and cre-
ate systems that enhance high-quality geriatric care {(e.g., geriatric exper-
tise, case management, clinical pathways, and quality monitoring for de-
lirium). Because incident deliritum—occurring during hospitalization—
often results from hospital-related complications or inadequate care, its
rate can be used as a quality marker for hospital care. With its common
occurrence, its frequently iatrogenic nature, and its close linkage to the
processes of care, delirium serves as an invaluable means to examine qual-
ity of hospital care and provides an opportunity for overall improvement.

CONCLUSIONS

Delirium is a common, serious problem for hospitalized older pa-
tients. Moreover, it is a problem that will likely continue to increase with
the aging of the US population. Recognition of delirium may be difficult
and requires cognitive assessment and knowledge of the clinical course
of mental status changes. Delirium is usually of complex, multifactorial



DELIRIUM IN HOSPITALIZED OLDER PATIENTS 761

etiology, involving an interrelationship of baseline vulnerability and pre-
cipitating factors. Adequate treatment of delirium often involves address-
ing these multiple, cumulative factors simultaneously. Delirium is asso-
ciated with poor outcomes and long-term prognosis, including prolonged
length of hospital stay, nursing home placement, functional and cognitive
decline, and death. Nonpharmacologic approaches for delirium manage-
ment are recommended. Pharmacologic management (i.e., with major
tranquilizers) should be reserved for patients who pose a danger to them-
selves or others. Many cases of delirium may be preventable through a
targeted risk factor approach, with avoidance of factors contributing to
delirium, such as disorienting influences, sleep deprivation, immobiliza-
tion, psychoactive medications, dehydration, and sensory impairment.
With appropriate preventive measures, the substantial morbidity and
mortality associated with delirium may be reduced.
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