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• BACKGROUND As many as one third of elderly hospitalized 
patients become delirious, and most do not fully recover. Delirium 
may impart a higher mortality rate and may be a marker for future 
cognitive decline. 

• OBJECTIVE To review the clinical features, etiology, diagnosis, 
and management of delirium in elderly hospitalized patients. 

• SUMMARY Delirium can be caused by primary intracranial 
disease, systemic diseases, withdrawal from alcohol or sedative 
hypnotic agents, or drug intoxication, the most common cause. 
Because delirium may present with diverse clinical features, 
physicians should suspect it in any elderly patient with a change 
in mental status, personality, or behavior. Bedside screening tools 
may help distinguish delirium from dementia and psychosis. 
Causative factors should be sought and removed or treated. 
Anticholinergic drugs are the worst offenders, but all drugs are 
suspect and should be discontinued or reduced in dosage. If a seda-
tive is needed, haloperidol is the drug of choice. Because of the 
prevalence and seriousness of alcohol withdrawal, all delirious 
patients should receive intravenous thiamine to reduce the risk 
of Wernicke's encephalopathy. 

• CONCLUSIONS An organized, systematic approach with 
early diagnosis and treatment may prove to be life-saving in many 
patients. 
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DELIRIUM, the most com-
mon acute transient or-
ganic brain syndrome 
encountered in the 

hospital, can occur at any age. 
However, delirium is much more 
likely in elderly patients. Depend-
ing on the population, 11% to 
33% of elderly patients become 
delirious during their hospital 
stay.1"6 Delirium in the elderly 
often portends an underlying or 
impending medical disease such as 
congestive heart failure or pneu-
monia.7 Delirious patients stay in 
the hospital longer1 and have a 
higher 2-year mortality rate than 
patients who are not delirious.8 

Despite its prevalence and clinical 
importance, delirium in the eld-
erly is often misdiagnosed and fre-
quently evokes little interest 
among physicians and nurses.9,10 

This review focuses on the 
clinical features, etiology, diagno-
sis, and management of delirium in 
elderly hospitalized patients. 

CLINICAL FEATURES 

Alterations in cognition, atten-
tion, the sleep-wake cycle, and psy-
chomotor behavior characterize 
the delirium syndrome.11"13 Percep-
tion, thinking, and memory, the 
three aspects of cognition, are all 
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abnormal to some extent. As a result, the patient is 
less capable of acquiring, processing, storing, and 
retrieving information about self, body, and the envi-
ronment.14 Delirious patients are always at least 
mildly disoriented in time but rarely lose their sense 
of personal identity. Visual hallucinations are very 
common and tend to be experienced as vivid, color-
ful, three-dimensional objects. 

Disruption in the normal state of consciousness, 
the cardinal feature of delirium, results in attention 
deficits that fluctuate in severity during the course 
of the day. At one moment a patient may be lethar-
gic, responding to questions slowly; the condition is 
easily overlooked or misdiagnosed as depression. 
Several hours later the same patient may be restless 
and agitated, speaking as if under pressure and mov-
ing about frequently. This agitation is usually associ-
ated with overactivity of the sympathetic nervous 
system and typically is seen in patients withdrawing 
from alcohol or sedatives. 

Disordered wakefulness and abnormalities in the 
sleep-wake cycle are also classic features of delir-
ium.11"13 Wakefulness is typically reduced during the 
day—the patient is drowsy and tends to nap. At 
night, wakefulness is increased, and the patient's 
sleep is shortened and fragmented. A typical elderly 
delirious patient is agitated, restless, and bewildered 
at night, oscillating between sleeping and waking 
and between dreaming and hallucinating.13 

Psychomotor activity in a delirious elderly pa-
tient is manifested by shouting, wandering, or pac-
ing. Typical movement disorders may be present. 
Patients with metabolic encephalopathy commonly 
have asterixis; those withdrawing from ethanol or 
sedative-hypnotic agents have a coarse tremor. Be-
cause delirium may present with diverse clinical fea-
tures, physicians should suspect it in any elderly 
individual with a change in mental status, personal-
ity, or behavior. 

ETIOLOGY 

Delirium results from widespread cerebral dys-
function caused by factors that can be classified into 
four major categories: primary intracranial disease; 
systemic diseases secondarily affecting the brain; ex-
ogenous toxic agents; and withdrawal from alcohol 
or sedative-hypnotic agents.13 

Intracranial diseases 
Virtually any intracranial process can cause delir-

ium, including meningitis, neoplasm, trauma, epi-
lepsy, or stroke. Delirium may be the presenting fea-
ture of a subdural hematoma in an elderly patient. A 
recently recognized cause of delirium is infarction of 
the right middle cerebral artery,15 which also can 
cause visual neglect, anosognosia, and left-sided mo-
tor, sensory, and visual field deficits. 

Systemic diseases 
A large variety of systemic diseases can produce 

delirium, most commonly congestive heart failure, 
pneumonia, urinary tract infection, cancer, uremia, 
malnutrition, electrolyte disorder, myocardial in-
farction, or hypoglycemia.2,3,11,13 Another cause, 
which may be missed because of its insidious onset, 
is thyroid disease, either hypothyroidism or hyper-
thyroidism. 

Delirium often follows surgery in the elderly.16 

Elderly patients who suffer a fracture of the femoral 
neck are particularly vulnerable: in one study the 
incidence of delirium after hip fracture approached 
50%.17 In this study, confused patients had signifi-
cantly more postoperative complications and stayed 
in the hospital almost four times longer than alert 
and oriented patients. Factors associated with post-
operative delirium included underlying depression 
or dementia, anticholinergic agents, and a bed with-
out a window. 

Medication intoxication 
The most common cause of delirium in the elderly 

is medication intoxication or adverse effects.13 The 
elderly are more likely than younger people to expe-
rience an adverse drug reaction because they are 
more likely to have multiple concurrent diseases re-
quiring multiple medications and because of age-re-
lated changes in drug pharmacokinetics.18 With age, 
hepatic and renal function decline, total body water 
and extracellular fluid decrease, and the proportion 
of body fat increases.18 As a result, drugs metabolized 
or excreted by the liver or kidney are more likely to 
accumulate, resulting in toxic reactions. Water-sol-
uble drugs such as digoxin and cimetidine have a 
smaller volume of distribution in the elderly, result-
ing in increased initial concentrations and greater 
risk for toxic reactions. Increases in total body fat in 
the elderly provide larger volumes of distribution for 
fat-soluble drugs such as diazepam. Such agents tend 
to accumulate, resulting in long half-lives, which 
predispose to toxic reactions. 

Almost any drug can cause delirium in the eld-
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TABLE 1 
DRUGS THAT CAN CAUSE DELIRIUM 
OR COGNITIVE IMPAIRMENT 

Agents with anticholinergic effects 
Antihistamines 
Disopyramide 
Haloperidol 
Opiate analgesics 
Over-the-counter cold remedies 
Phenothiazines 
Propantheline 
Tricyclic antidepressants 

Other agents 
Alcohol 
Amantadine 
Benzodiazepines 
Beta blockers 
Bromocriptine 
Cimetidine 
Clonidine 
Corticosteroids 
Digoxin 
Levodopa 
Lithium 
Nonsteroidal anti-inflammatory drugs 
Penicillin 
Phénobarbital 
Phenytoin 
Quinidine 

erly, but anticholinergic agents are most commonly 
implicated.11 Memory, learning, attention, and 
wakefulness rely on adequate functioning of the 
cholinergic system. Because aging adversely alters 
the central cholinergic system, the elderly are par-
ticularly sensitive to anticholinergic medications.19 

Antihistamines, narcotics, and some antidepres-
sants (tricyclics, doxepin) have anticholinergic 
properties and should be used with great care in the 
elderly. 

Drugs likely to cause confusion in the elderly are 
listed in Table 1. Elderly patients receive a dispro-
portionately large share of all psychotropic medica-
tions prescribed. All classes of psychotropic drugs 
should be used only with well-defined therapeutic 
goals and in their smallest effective doses, and their 
use should be reassessed on a regular basis. In gen-
eral, one should prescribe these medications at doses 
30% to 50% lower than for younger patients. "Start 
low and go slow" is the rule. 

Alcohol withdrawal 
Withdrawal from substances of abuse is another 

common cause of delirium in the elderly. Alcohol-
ism, though common, often goes unrecognized in 
the hospitalized elderly because clinicians do not 

TABLE 2 
DIFFERENTIAL DIAGNOSIS 
OF DELIRIUM AND DEMENTIA 

Feature Delirium Dementia 

Onset Acute Chronic 
Course Fluctuating Stable 
Duration Hours to weeks Months to years 
Alertness Low or high Usually normal 
Thinking Disorganized Impoverished 
Speech Incoherent, 

slow or rapid 
Difficulty 

with words 
Physical illness 

or drug toxicity 
Usually present Usually absent 

suspect it. Anxiety, insomnia, nausea, tremors, and 
even seizures may be mistakenly ascribed to other 
disorders that appear more frequently among the 
elderly than does alcoholism. 

Delirium in the elderly is typically multifactorial: 
several causative factors are often implicated, and 
their potential to cause delirium is frequently en-
hanced by psychosocial stresses such as bereave-
ment, transfer to an unfamiliar environment, or ex-
cessive or deficient sensory inputs. Sleep loss and 
fatigue may play a contributory role. 

DIAGNOSIS AND DIFFERENTIAL DIAGNOSIS 

In diagnosing delirium, one must distinguish it 
from dementia (Table 2) and from pseudodelirium 
(psychosis) (Table 3). The physician must recognize 
the clinical characteristics of the delirium syndrome 
and identify its causes. This process begins with a 
history and physical examination that includes a 
thorough neurologic examination. Rapid bedside 
screening tools such as the Folstein Mini Mental 
Test20 or the Confusion Assessment Method21 can be 
used to measure a patient's neurologic impairment. 
This is especially helpful in patients with mild, early 
delirium whose ability to compensate minimizes 
their apparent deficiencies. Additional laboratory 
and diagnostic tests are then ordered as directed by 
the history and the physical findings (Table 4). 

It is important to distinguish delirium from de-
mentia because the two syndromes carry different 
prognostic implications. Making this distinction, 
however, may be very difficult because delirium in 
the elderly is often superimposed on dementia. As a 
general rule, a patient who has been functioning 
well intellectually and then suddenly acquires a cog-
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TABLE 3 
DIFFERENTIAL DIAGNOSIS OF DELIRIUM 
AND ACUTE FUNCTIONAL PSYCHOSIS 

Feature Delirium 
Acute functional 

psychosis 

Onset Sudden Sudden 
Course Fluctuating Stable 
Consciousness Reduced Clear 
Cognition Globally disordered May be 

selectively 
impaired 

Hallucinations Visual or visual 
and auditory 

Auditory 

Involuntary 
movements 

Asterixis or tremor Usually absent 

Physical illness 
or drug toxicity 

Usually present Usually absent 

nitive-attention disorder that fluctuates in character 
and severity during the day and becomes most 
marked at night is suffering from delirium unless 
proven otherwise. 

Functional psychosis or pseudodelirium may be 
mistaken for delirium. This term describes a delir-
ium-like transient state for which there is no de-
monstrable organic cause. A patient with pseudode-
lirium is likely to have inconsistent results on 
cognitive testing, a history of psychiatric illness, 
markedly depressive or manic behavior, systema-
tized rather than fleeting delusions, and no charac-
teristic fluctuation and nocturnal worsening of 
symptoms. Auditory hallucinations are more typical 
of psychosis than of delirium. In patients with func-
tional psychosis, the electroencephalogram is usu-
ally normal, whereas in delirium it reveals diffuse 
slow-wave activity. 

TREATMENT 

If a patient has become delirious, causative factors 
must be sought in order to treat or remove them. All 
drugs taken are suspect and should be discontinued 
or reduced in dosage. Adequate fluid, electrolyte, and 
nutritional support must lie maintained. A sensory 
environment that protects the patient from both 
extremes of sensory inputs is essential. A quiet, well-
lit room with several familiar objects and photo-
graphs both orients and calms patients. 

When sedation is required, haloperidol is the 
drug of choice for most patients.16'21,22 It is effective, 
has limited anticholinergic side effects, and usually 
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TABLE 4 
DIAGNOSIS OF DELIRIUM 

History and physical examination 
Laboratory tests 

Serum electrolyte concentrations 
Blood and urinary glucose concentrations 
Blood urea nitrogen and serum creatinine 

concentrations, urinalysis 
Hepatic enzyme concentrations 
Arterial blood gases 
Complete blood count 
Calcium, phosphorus, magnesium 
Thyroid function tests 
Vitamin B12 
Drug and alcohol screen 

Other 
Electrocardiography 
Electroencephalography 
Computed tomography 
Lumbar puncture 
Blood culture 

does not cause severe orthostatic hypotension. 
Dose-related, reversible extrapyramidal symptoms 
are the most frequent side effects. Rarer but more 
troublesome side effects include tardive dyskinesia 
(a potentially irreversible syndrome of involuntary 
dyskinetic movements) and the neuroleptic malig-
nant syndrome (a potentially lethal condition with 
hyperpyrexia, muscle rigidity, mental status changes, 
and autonomic instability). The initial dosage 
should be low (0.5 mg twice daily orally or intrave-
nously) and titrated upward as needed. 

Because of the prevalence and seriousness of alco-
hol withdrawal, all delirious patients should receive 
intravenous thiamine to reduce the risk of 
Wernicke's encephalopathy. When alcohol, ben-
zodiazepine, or barbiturate withdrawal is suspected, 
benzodiazepines are the drugs of choice for agita-
tion. Because of age-associated changes in hepatic 
metabolism, short-acting agents such as oxazepam 
and lorazepam should be used. 

OUTCOME AND PROGNOSIS 

Delirium traditionally has been considered a 
transitory state that subsides with appropriate treat-
ment. Recent evidence, however, shows that com-
plete resolution of symptoms may actually occur in 
only a minority of patients. Levkoff et al4 prospec-
tively studied 125 elderly hospitalized patients who 
had delirium. Only five patients (4%) experienced 
resolution of all new symptoms before hospital dis-
charge, 20.8% did by 3 months, and 17.7% did by 6 
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months. Although several studies failed to show 
that delirious patients had a higher mortality rate at 
6 months than controls,2,4 a higher mortality rate 
appears to emerge with longer follow-up. Francis 
and Kapoor8 studied elderly patients for 2 years after 
an episode of delirium and found they had a higher 
mortality rate and a higher risk for loss of inde-
pendence than similar patients without delirium. 
This study also suggested that delirium may serve as 
a marker for future cognitive decline. 

A likely explanation for these findings is that 
patients who become delirious tend to be frail and 
elderly and have multiple concomitant medical 
problems. Interestingly, simple historical screening 
upon admission can identify patients at high risk for 
becoming delirious. Schor et al5 showed that delir-
ium in hospitalized elderly patients is most closely 
associated with certain factors present on admission, 
including previous cognitive impairment, age over 
80, symptomatic infection, male sex, and neurolep-

REFERENCES 

1. Thomas R, Cameron D, Fahs M. A prospective study of delir-
ium and prolonged hospital stay. Arch Gen Psychiatry 1988; 
45 :937-940. 

2. Francis J, Martin D, Kapoor W. A prospective study of delirium 
in hospitalized elderly. JAMA 1990; 263:1097-1101. 

3. Rockwood K. Acute confusion in elderly medical patients. J Am 
GeriatrSoc 1989; 37:150-154. 

4- Levkoff SE, Evans D, Liptzin B, et al. Delirium—the occur-
rence and persistence of symptoms among elderly hospitalized 
patients. Arch Intern Med 1992; 152:334-340. 

5. Schor J, Levkoff S, Lipsitz L, et al. Risk factors for delirium in 
hospitalized elderly. JAMA 1992; 267 :827-831. 

6. Jitapunkul S, Pillay I, Ebrahim S. Delirium in newly admitted 
elderly patients: a prospective study. Q J Med 1992; 300:307-314. 

7. Shepard M, Walsh JR, Cassel CK. Clinical evaluation of the 
patient. In: Cassel CK, Walsh JR, editors. Geriatric medicine. Vol 
II. Fundamentals of geriatric care. New York: Springer-Verlag, 
1984:107-117. 

8. Francis J, Kapoor W. Prognosis after hospital discharge of older 
medical patients with delirium. J Am Geriatr Soc 1992; 40 : 601 -
606. 

9. McCartney JR, Palmateer LM. Assessment of cognitive deficit 
in geriatric patients: a study of physician behavior. J Am Geriatr 
Soc 1985; 33:467-471. 

10. Perez E, Silvermen M. Delirium: the often overlooked diagno-
sis. Int J Psychiatry Med 1984; 14 :181-188. 

11. Lipowski ZJ. Transient cognitive disorders (delirium, acute con-
fusional states) in the elderly. Am J Psychiatry 1983; 140 :1426-
1436. 

12. American Psychiatric Association Committee on Nomencla-
ture and Statistics. Diagnostic and Statistical Manual of Mental 

tic or narcotic use. Although these investigators 
used a standardized instrument to identify risk fac-
tors for delirium, they did not validate those risk 
factors in an independent sample. To date, only the 
predictive model of Inouge et al21,23 (impaired vision, 
severe illness, cognitive impairment, and a high ra-
tio of blood urea nitrogen to creatinine) has been 
validated in an independent sample. 

SUMMARY 

The hallmark of aged individuals is a reduced 
capacity for homeostatic regulation and reduced re-
sistance to stress. When such a person becomes ill, 
delirium may result. Even with early recognition of 
the delirium syndrome and prompt initiation of 
therapy, elderly delirious patients may succumb to 
the underlying disorder. An organized systematic 
approach with early diagnosis and treatment may 
prove life-saving in many individuals. 

Disorders. Revised 3rd ed. Washington, DC: American Psychiat-
ric Association, 1987:100-103. 

13. Lipowski ZJ. Delirium in the elderly patient. N Engl J Med 
1989; 320 :578-582. 

14- Lipowski ZJ. Delirium updated. Compr Psychiatry 1980; 
21 :190-196. 

15. Mori E, Yamadori A. Acute confusional state and acute agitated 
delirium—occurrence after infarction in the right middle cerebral 
artery territory. Arch Neurol 1987; 44:1139-1143. 

16. Medalie JH, Paseun MR, Calkins E. Confusion (Delirium). In: 
Calkins E, Davis PJ, Ford AB, editors. The practice of geriatrics. 
Philadelphia, PA: WB Saunders Company, 1986:210-213. 

17. Berggren D, Gustafson Y, Eriksson B. Postoperative confusion 
after anesthesia in elderly patients with femoral neck fractures. 
Anesth Analg 1987; 66:497-504. 

18. Carruthers SG. Principles of drug treatment in the aged. In: 
Rossman I, editor. Clinical geriatrics. 3rd ed. Philadelphia, PA: JB 
Lippincott Company, 1986:114-124. 

19. Gibson GE, Peterson C, Jenden DJ. Brain acetylcholine syn-
thesis declines with senescence. Science 1981; 213:674-676. 

20. Folstein MF, Folstein SE, McHugh PR. "Mini Mental State" a 
practical method for grading the cognitive state of patients for the 
clinician. J Psychiatr Res 1975; 12 :189-198. 

21. Inouge SK, van Dyck CH, Alessi CA, Balkin S, Siegal AP, 
Horwitz RI. Clarifying confusion: the confusion assessment 
method. A new method for detection of delirium. Ann Intern 
Med 1990; 113:941-948. 

22. Tesar GE, Stern TA. Evaluation and treatment of agitation in 
the intensive care unit. J Intensive Care Med 1986; 1 :137-148. 

23. Inouge SK, Viscoli CM, Horwitz RI, Hurst LD, Tinetti ME. 
A predictive model for delirium in hospitalized elderly medical 
patients based on admission characteristics. Ann Intern Med 
1193; 119:474-481. 

2 6 2 CLEVELAND CLINIC JOURNAL OF MEDICINE VOLUME 61 . NUMBER 4 

 on May 9, 2025. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/

