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Abstract Delirium is common, morbid and costly, especially among hospitalised elderly
patients. Nonetheless, it remains under-recognised and often poorly managed.
This article summarises the 5 key steps in the optimal management of delirium.

The first step is to precisely define the syndrome of delirium, using key fea-
tures described in the Diagnostic and Statistical Manual of Mental Disorders
(fourth edition) [DSM-IV] or the Confusion Assessment Method. Key features
include an acute onset of mental status change, fluctuating course, the presence
of inattention, and either disorganised thinking or an altered level of conscious-
ness.

The second step involves the identification of patients at high risk of delirium
before it develops, so that preventive measures can be implemented. Risk factors
for delirium include advanced age, dementia, impaired functional status, chronic
comorbidities and medications, and the severity of the acute illness or surgery.

The third step is improved recognition of delirium. Very often, the presence
of delirium is neither diagnosed nor properly documented in the medical record.
The fourth step is to appropriately evaluate the delirious patient to assess all
important contributors to the syndrome. This evaluation will usually involve a
careful history, medication review, physical examination and selected laboratory
testing.

The fifth, and most important, step is the management of the delirious patient.
The key elements of management are treating the primary condition(s) leading
to delirium, removing all treatable contributing factors, maintaining behavioural
control, and supporting the patient and their family.
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Delirium is a common complication of illness,
particularly in the elderly. Approximately 10% of
elderly patients may be delirious on presentation to
hospital,[1,2] and the prevalence of delirium is esti-
mated to be 15 to 38% of elderly medical inpa-
tients.[3-7] The incidence of delirium following sur-
gery depends on the specific procedure, but it may
exceed 50% in some populations such as those
undergoing hip fracture repair.[8] Delirium has sig-
nificant human and economic burdens; for exam-
ple, increased morbidity, prolonged hospitalisation
and subsequent functional decline.[9]

Delirium may occur in people of any age, al-
though elderly people appear to be at especially
high risk. Furthermore, several aetiologies of delir-
ium with specific pathophysiologies and treat-
ments have been identified. These include alcohol
(ethanol) withdrawal, resulting in delirium tremens
and hepatic encephalopathy. Unfortunately, in
most cases, the neuropathophysiology of delirium
is not clear. This article does not focus on the man-
agement of conditions with a specific pathophysi-
ology and treatment, but instead addresses a gen-
eral approach to the management of elderly patients
with acute delirium from unclear, illness-related or
multifactorial causes.

1. Definition

The terminology surrounding delirium has often
added to the confusion about this syndrome. The
commonly used term ‘acute confusional state’ is
rather apt, but other terms, ranging from ‘organic
brain syndrome’ to ‘subacute befuddlement’, are
not well defined[10] and are at times misleading. To
address this problem, several diagnostic and eval-
uative instruments for delirium have been devel-
oped.[11]

The criteria for delirium attributable to a general
medical condition,[12] as described by the Diagnos-
tic and Statistical Manual of Mental Disorders,
fourth edition (DSM-IV), are listed in table I.
DSM-IV is commonly used and provides a useful
starting point for understanding the diagnosis of
delirium. Several key features of delirium are cited,
including disturbance of consciousness and acute

onset with fluctuation, which typify this syndrome.
Another DSM-IV criterion is a change in cognition
that is not better accounted for by a pre-existing,
established or evolving dementia. DSM-IV de-
scribes other subcategories of delirium, including
substance-induced delirium, substance withdrawal
delirium, delirium attributable to multiple aeti-
ologies, and delirium not otherwise specified.

The DSM-IV definition provides a framework
for research into delirium, but this can be difficult
for the clinician to apply. One reason for this is that
delirium and dementia often coexist, and the DSM-
IV criteria are not particularly helpful in making
the important clinical decision as to whether the
patient’s mental status change is attributable to de-
lirium, dementia or both. In addition, the DSM-IV
diagnostic criteria represent expert opinions that
have not been prospectively tested and validated.
Furthermore, the criteria change every few years;
thus, comparison between studies performed sev-
eral years apart can be difficult, since different ver-
sions of the DSM may identify different popula-
tions as having delirium.[13] Finally, most of the
described delirium subcategories do not alter the
general approach to the care of such patients, and
the diagnostic category to which the patient should
be assigned is often not clear until after complete
or partial resolution of the syndrome.

Many other instruments for the assessment of
delirium have been developed. Instruments mea-
suring the severity of delirium include the Delirium
Rating Scale,[14] the Memorial Delirium Assess-
ment Instrument[15] and the Confusional State

Table I.  DSM-IV diagnostic criteria for delirium[12]

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

A change in cognition (e.g. memory deficit, disorientation,
language disturbance) or the development of a perceptual
disturbance that is not better accounted for by a pre-existing,
established or evolving dementia

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

There is evidence from the history, physical examination or
laboratory findings that the disturbance is caused by the direct
physiological consequences of a general medical condition
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Evaluation.[16] In addition, the Delirium Symptom
Interview[17] assesses the presence of several major
symptoms of delirium, but is neither a diagnostic
instrument nor a severity scale per se.

One of the most useful delirium assessment in-
struments for the general clinician is the Confusion
Assessment Method (CAM) (table II).[18] The CAM
was adapted from the DSM-IIIR[19] criteria for de-
lirium to ‘enable non–psychiatrically trained clini-
cians to identify delirium quickly and accurately in
both clinical and research settings’. The CAM has
been validated against expert psychiatric ratings
and is both sensitive (94 to 100%) and specific (90
to 95%).[18] The CAM has also proven to be useful
for research on delirium.[2,6,20,21]

Five features are assessed using the CAM:
(i) acute onset of symptoms; (ii) fluctuating
course; (iii) inattention; (iv) disorganised thinking;
and (v) altered consciousness. To diagnose delir-
ium, the first 3 symptoms must be present, along
with either of the last two. This method focuses on
the essential features of the syndrome rather than
its cause, and avoids the diagnostic problems in-
herent in the DSM-IV criteria.

To elaborate, delirium always involves an acute
change in mental status. This is in contrast to the
insidious deterioration of mental status that is seen
in progressive dementia (e.g. Alzheimer’s disease).
Thus, knowledge of the patient’s baseline mental
status is a key element in the diagnosis of delirium.
Ideally, a baseline mental status test will be docu-
mented using a short, validated instrument such as
the Mini-Mental State Exam.[22] Unfortunately,
this rarely occurs in clinical practice. The clinician
usually has to rely on the reports of family mem-
bers or other caregivers regarding recent mental
and physical functional changes. Statements such
as the patient ‘is not him/herself’, ‘has lost his/her
memory’, or ‘is acting strangely’ should be heeded
as potentially important clues. In addition, since
pre-existing dementia does not rule out superim-
posed delirium, the severity of the underlying de-
mentia and changes from baseline should be ascer-
tained from those who know the patient well.

Delirium always fluctuates. The fluctuations
can occur over minutes to hours, and although the
patient may at times appear ‘normal’, subtle abnor-
malities can usually be detected. Again, the astute
clinician heeds clues from caregivers and family
members such as ‘he was fine a few minutes ago’
or ‘sometimes we can’t wake him, other times he’s
a wild man’.

A very important diagnostic feature of delirium
is the presence of abnormal attention. Inattention
in this sense does not refer to a focal neurological
finding such as hemispatial neglect, but rather a
global failure to focus motivation and perform co-
gent and sustained tasks. Attention can be tested
formally by forward digit span (normally up to 7
digits forward can be repeated) or trail-making
tests. Backward digit span and reciting the months
of the year backwards also require attention, but
these tasks require more complicated mental ma-
nipulation. Less formally, inattention is often ob-
vious after trying to take the patient’s history,
either because of an inability to shift attention
(leading to perseveration), an inability to focus at-
tention (leading the examiner to repeat questions)
or hyperattentiveness (leading to response to dis-
tracting stimuli such as questions posed to a room-

Table II.  The Confusion Assessment Method (CAM).[18] The diag-
nosis of delirium requires the presence of features 1, 2 and 3, and
either 4 or 5

1. Acute change in mental status
Is there evidence of an acute change in cognition from the
patient’s baseline?

2. Fluctuating symptoms
Does the abnormal behaviour fluctuate during the day (i.e. tends
to come and go, or increase and decrease in severity)?

3. Inattention
Does the patient have difficulty focusing attention (e.g. the
patient is easily distracted, or is having difficulty keeping track of
what is being said)?

4. Disorganised thinking
Is the patient’s thinking disorganised or incoherent (e.g. the
patient is rambling or has irrelevant conversation, unclear or
illogical flow of ideas, or unpredictable switching from subject to
subject)?

5. Altered level of consciousness
Is the patient’s mental status anything besides alert [i.e. vigilant
(hyperalert), lethargic (drowsy, easily aroused), stuporous
(difficult to arouse) or comatose (impossible to arouse)]?
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mate). Often, the ‘poor historian’ is actually delir-
ious, especially if a normal baseline mental status
has been documented.

An altered level of consciousness may mean that
delirium is present. Delirium has been categorised
into four variants according to the level of con-
sciousness:
• hyperactive
• hypoactive
• mixed
• normal.

In one study of 125 delirious hospitalised el-
derly patients,[23] the hyperactive variant was pres-
ent in 15%. Hyperactive delirium tends to be the
easiest to recognise because patients are usually
loud, rambunctious and disruptive, and if this be-
haviour is not noted by the physician it will usually
be noticed by the nurse.

Hypoactive delirium, which was present in 19%
of patients in the aforementioned study,[23] is more
subtle and is often missed. People with hypoactive
delirium may be considered ‘good patients’. They
will sit quietly in their bed, often not eating or
drinking, until someone takes note of the mental
status abnormality.

The largest group of patients is those with ‘mixed
delirium’ (i.e. having features of both hyperactive
and hypoactive delirium), who comprised 52% of
the population in the study by Liptzin and Lev-
koff.[23]

Because the symptoms of delirium fluctuate, it
is possible to have an apparently normal level of
consciousness and still be delirious. This was the
case in 14% of those in the study cited above.[23]

Such patients meet CAM criteria for delirium be-
cause they display disorganised thinking. Dis-
organised thinking is characterised by rambling
and illogical conversation. Such patients may jump
unpredictably from one subject to another and are
unable to focus their attention despite appearing,
superficially, to be alert. Most patients with delir-
ium will exhibit both disorganised thinking and an
altered level of consciousness.

Some commonly observed behaviours are not
included in the CAM because their presence is not

diagnostic for delirium. These include abnormal
psychomotor activity, sleep-wake cycle alterations,
hallucinations, delusions, abnormal speech pat-
terns, tremor and emotional lability. Any or all of
these behaviours may be found in delirious individ-
uals, and their onset should prompt evaluation.

2. Prevention

The optimal approach to the management of de-
lirium is to prevent its occurrence in the first place.
An important initial step is to identify those most
at risk. It is generally believed that the risk of de-
lirium is a composite of the patient’s pre-existing
vulnerabilities and the severity of the precipitating
insult or illness. That is, the less vulnerable the pa-
tient, the worse the insult must be to produce delir-
ium. The corollary is also true: very vulnerable pa-
tients may become delirious after seemingly minor
insults.

One recent study[24] graphically demonstrated
the validity of this model. In this study, vulnerabil-
ity was defined by a previously validated model
that included visual impairment, illness severity,
cognitive impairment and a serum urea nitrogen :
creatinine ratio of ≥18. The severity of insult was
measured by the presence of malnutrition, use
of physical restraints, greater than 3 medications
added, use of a bladder catheter or any iatrogenic
event. In 125 patients with low vulnerability scores
and few insults, the incidence of delirium was 0%
per day; in 69 individuals with the highest vulner-
ability and the most insults, the delirium incidence
was 11.6% per day.

According to the above reasoning, a fairly clear
portrait of the person at greatest risk for delirium
can be drawn. Older individuals with dementia and
multiple chronic illnesses, particularly those un-
dergoing surgery, may require only a mild infection
and/or change of environment (such as the hos-
pital or subacute care unit) to precipitate delirium.
Younger, cognitively intact patients typically re-
quire much more severe stressors, such as a post-
surgical state, sleep deprivation, hypoxia and psycho-
active medications, to precipitate delirium.
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A comprehensive list of all the proposed risk
factors and precipitants of delirium would be un-
manageably long. Rather, the important point is
that minimising the physiological and psychologi-
cal stressors on patients also minimises the risk of
delirium. Such stressors may be premorbid patient
characteristics (e.g. dementia, depression, alcohol
use) or illness-related factors (electrolyte imbal-
ance, anaemia, hypoxia, constipation). As a gen-
eral rule, anything that can be corrected should be
corrected, unless the risks and burdens of such
treatments outweigh their potential benefits.

Furthermore, medical care should be proactive,
and potential problems should be anticipated be-
fore they occur. For example, gentle overnight hy-
dration of an elderly person undergoing an over-
night bowel cleansing preparation may prevent
subsequent delirium caused by dehydration.

Medication use is one of the most important
modifiable factors that can cause delirium. A list of
the medications that are most commonly associ-
ated with delirium are listed in table III. Antipsy-
chotic medications such as haloperidol block do-
pamine receptors in the brain, and their use has
been associated with delirium in medical inpa-
tients.[25] Whether the antipsychotic drug was a
cause or consequence of delirium is unclear be-
cause of the cross-sectional nature of this study. In
a similar fashion, both opioid analgesics and ben-

zodiazepines have been associated with delirium in
some[5] but not all[7,25] epidemiological studies.

Other common medications that have been re-
ported to precipitate delirium include histamine H2

receptor antagonists,[26] digoxin,[27] ciprofloxacin[28]

and fluoxetine.[29]

Anticholinergic medications deserve special
attention. Ample evidence exists implicating anti-
cholinergic drugs and toxins as a cause of delir-
ium.[30,31] Furthermore, an animal model of de-
lirium can be created by treating rats with the
anticholinergic agent atropine.[32] Curiously, ‘anti-
cholinergic medications’ have not been consis-
tently associated with delirium in epidemiological
studies of medical inpatients,[5,24] perhaps because
of insufficient statistical power or because individ-
ual susceptibilities to the effects of such medica-
tions vary greatly. However, most opioid analge-
sics [particularly pethidine (meperidine)] are
known to produce delirium,[33] and many other
medications not generally thought of as anticholin-
ergics block central muscarinic receptors in
vitro.[34] Thus, the lack of association between de-
lirium and anticholinergic medications in epidemi-
ological studies is probably one of misclassifica-
tion of drug effects rather than the inability of the
anticholinergic effects of drugs to produce delir-
ium. In fact, the level of measured anticholinergic
substances in the blood (using a radionuclide dis-

Table III.  Drugs associated with delirium

Hypnosedatives Benzodiazepines, especially long-acting drugs (e.g. diazepam, flurazepam, chlordiazepoxide)
Short-acting drugs are less problematic, except triazolam and alprazolam
Delirium may occur either with initiation or withdrawal
Barbiturates (severe withdrawal syndrome)
Chloral hydrate and others
Alcohol (ethanol)

Antidepressants Especially tertiary amines (e.g. amitriptyline, imipramine, doxepin), which are highly anticholinergic
Selective serotonin (5-hydroxytryptamine; 5-HT) reuptake inhibitors (less commonly)

Anticholinergics Diphenhydramine, oxybutynin, benzatropine (benztropine)

Opioid analgesics Any, but especially pethidine (meperidine), which is highly anticholinergic

Antipsychotics Uncommon, but low potency, highly anticholinergic agents more likely
Atypical antipsychotics (including clozapine)

Anticonvulsants Especially phenytoin at high serum concentrations

Histamine H2 receptor antagonists

Antiparkinsonian agents Amantadine
Levodopa-carbidopa
Dopamine agonists (e.g. pergolide, bromocriptine)
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placement assay) is a strong independent predictor
of delirium in elderly medical patients.[21,35]

In surgical patients, the situation is similar. The
use of opioids or benzodiazepines is associated
with the occurrence of delirium.[36] Anticholiner-
gic drug use has been associated with delirium in
orthopaedic patients,[37,38] but another study of pa-
tients undergoing general, orthopaedic or gynaeco-
logical surgery[36] found no such association. In
surgical patients, serum anticholinergic activity
has been associated with delirium in small uncon-
trolled studies.[39,40] Significantly, the type of an-
aesthesia does not seem to be important, with sim-
ilar rates of postoperative delirium among those
treated with spinal epidural and general anaesthe-
sia.[41,42] However, one randomised study of 57 el-
derly patients with femoral neck fracture[43] found
that common complications of the type of anaes-
thesia chosen, such as hypoxaemia with general
anaesthesia and hypotension with spinal anaesthe-
sia, may play an important role in the development
of delirium.

It is important to note that the withdrawal of
medications and drugs of abuse, such as alcohol,
may cause delirium. Alcoholism and chronic
benzodiazepine use are unfortunately quite com-
mon in older persons. If these dependencies are
unrecognised, hospitalisation may lead to inadver-
tent withdrawal and delirium. Such withdrawal
syndromes may be especially important in elderly
individuals whose mortality from delirium tremens
may be up to 27%.[44] Delirium following clozap-
ine withdrawal has been reported, possibly caused
by central cholinergic rebound following discon-
tinuation of the medication.[45] Obtaining a thor-
ough history from the patient and their caregivers
is crucial to the prevention of withdrawal delirium.

Several studies suggest that prevention of delir-
ium is possible, at least for some surgical pa-
tients.[46] Although these studies have had im-
portant methodological limitations, including the
failure to adequately blind investigators or ran-
domise patients, they have demonstrated that pre-
vention measures are modestly effective. The best
of such studies include 2 carried out in elderly or-

thopaedic patients. The first, by Williams et al.,[47]

used a broad range of interventions to treat pain,
sensory impairment, immobility, disorientation at-
tributable to a new environment, loss of inde-
pendence, evening confusion and pain. In the sec-
ond study (n = 214), Gustafson et al.[48] found a
14% absolute risk reduction in the occurrence of
delirium by providing geriatric consultation, sub-
cutaneous low dose heparin, supplemental oxygen,
morphine for pain control, and treatment of hypo-
tension and heart failure. The impact of other inter-
ventions, such as providing calendars and clocks to
all patients for orientation purposes, assuring that
eye-glasses and hearing aids are provided when
needed, calm reorientation, touch and reassurance,
is not known. However, these measures are low-
cost, nontoxic and seem eminently worthwhile.

In summary, we suggest the following princi-
ples to prevent delirium. First, it is possible to iden-
tify high risk individuals who, in general, are the
more frail elderly. Secondly, many of the important
precipitants can be prevented by good medical care
with attention to nutrition, hydration, medication
use, bowel and bladder function, and the avoidance
of iatrogenic complications. Thirdly, a brief screen
to determine the patient’s baseline mental status
should be routinely performed in older persons, so
that changes can be more easily recognised.

3. Recognition

Unfortunately, even when all preventive meas-
ures are taken, delirium may still occur. Many pa-
tients will already be delirious by the time they are
evaluated by a healthcare provider. Unexplained
delirium is a medical emergency and requires im-
mediate investigation. Delirium may be the first
sign of acute illness in some patients, preceding the
development of more common disease indicators
such as fever. In some cases, delirium may be the
only clinical indication that something is wrong. It
is therefore imperative to recognise the presence of
delirium.

Unfortunately, several studies demonstrate that
this does not always occur. A study of 250 elderly
emergency room patients[49] found that 10% met
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CAM criteria for delirium. A note reflecting the
recognition of a change in mental status was made
in only 13% of the delirious individuals. Further-
more, 29% of those with delirium were discharged
home, about half of whom experienced subsequent
problems following discharge. This finding was
replicated in another study[2] where 17% of the pa-
tients who were screened and found to have delir-
ium were subsequently discharged.

The recognition of delirium in medical and sur-
gical inpatients is no better. In one prospective
study of 111 patients with femoral neck frac-
ture,[50] 68 (61.3%) were found by the investigators
to have a postoperative acute confusional state
(DSM-III criteria). However, the presence of acute
confusional state was documented in the medical
record by a nurse in 42 (37.8%) cases, and by a
physician in only 9 (8.1%) cases. In a separate pro-
spective analysis of 57 patients without dementia,
acute confusional state was found in 25 (43.9%)
patients postoperatively, but only documented in
the medical record by a nurse in 17 (29.8%) cases,
and by a physician in 4 (7.0%) cases. In another
study of 133 consecutive patients admitted to the
medical service of a tertiary care hospital,[51] delir-
ium (DSM-III criteria) was found in 20 (15%) pa-
tients, yet only 1 case of delirium was diagnosed
by the primary physician. Thus, it seems clear that
the failure to diagnose delirium is an important bar-
rier to the proper management of this syndrome.

4. Evaluation

Making the diagnosis of delirium is only the end
of the beginning. The most important part of the
delirium workup is not its diagnosis, but rather the
search for and correction of potentially contribut-
ing aetiological factors. Several important princi-
ples guide this search. Although delirium is a neu-
rological condition, the major factors responsible
are typically found outside the CNS. In addition,
the search for precipitants should not stop once one
factor has been identified; most hospitalised el-
derly patients have several important contributors
to delirium, and optimal management requires
attention to each. Therefore, a thorough history,

physical examination and medication review is im-
perative.

Medications are perhaps the most common mod-
ifiable causes of delirium. All delirious patients de-
serve a careful review of their medications with
particular attention to recent additions, changes in
dosage and discontinuations (for withdrawal delir-
ium). Medications used on an ‘as required’ basis
must not be overlooked, and a history of alcohol
use should be actively sought. For the individual
patient, if the circumstances and time course are
right, any drug (including nonprescription) may be
the culprit. In particular, benzodiazepines and an-
ticholinergic medications should be suspected as
one of the causes for delirium.

The physical examination should pay special at-
tention to the evidence of infection, cardiac abnor-
malities, stroke, urinary retention and faecal im-
paction. Initial laboratory testing should include a
complete blood count, electrolytes, blood urea ni-
trogen and creatinine levels. A urinalysis and chest
x-ray may be helpful to evaluate for infection, even
in the absence of fever. Toxicology screens, ox-
imetry (or blood gas), calcium levels, thyroid hor-
mone levels, blood cultures and an ECG may be
useful if clinically indicated, or if the aetiology of
the delirium remains obscure.

Although delirium is a ‘brain’ problem, strokes
are a relatively rare cause, and can be excluded by
physical examination. In a review of 127 neurol-
ogy consultations for acute mental status change in
one tertiary care hospital[52] the value of a thorough
neurological examination for ruling out stroke was
demonstrated. Of 109 patients with no focal neuro-
logical findings, only 3 (2.7%) were found to have
had a stroke. Among the remaining 18 patients with
focal neurological findings, 6 (33%) were believed
to have an acute stroke. Overall, only 3 (2.4%) of
127 cases of delirium were believed to result from
a non-obvious stroke.

Another study of 661 patients with acute
stroke[53] reported that only 19 (3%) patients had
delirium associated with a stroke that had no obvi-
ous focal neurological findings. Thus, while some
strokes result in delirium, they typically do not do
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so in the absence of other clinical findings. Inter-
estingly, strokes without focal findings that are re-
sponsible for delirium are typically nondominant
parietal lobe or bilateral occipital lobe infarcts.[53]

Thus, because it is very uncommon for a stroke to
cause delirium in the absence of other findings, a
computerised tomography (CT) scan of the brain is
generally not required for the initial evaluation of
delirium in the absence of recent head trauma, anti-
coagulant therapy or abnormal neurological exam-
ination. Similarly, an electroencephalogram and
lumbar puncture are usually not necessary unless a
cause of the delirium cannot be found after initial
testing, or focal findings such as seizure activity or
meningismus are present.

5. Management

The successful management of delirium, as out-
lined in table IV, consists of:
• avoiding complications of hospitalisation
• treating the primary condition leading to delir-

ium
• removing contributing factors
• maintaining behavioural control
• supporting the patient and their family.

Delirious patients are particularly vulnerable
and must be given special care. This requires an
interdisciplinary effort by physicians, nurses, fam-
ily members and anyone who comes in contact with
the patient. Proper care of the delirious patient is
very labour-intensive. However, failure to invest
the time and effort in caring for the patient may
result in additional costly and potentially life-
threatening complications, and long term loss of
function. A multifactorial approach to delirium, ad-
dressing a wide range of issues, is often successful
because many factors typically lead to delirium;
thus, multiple interventions, even if individually
small, may lead to marked clinical improvement.

Delirious patients are susceptible to a wide
range of iatrogenic complications, and careful sur-
veillance to avoid potential problems is critical.
Bowel and bladder function should be monitored
closely, but urinary catheters, which can lead to
urinary tract infection, should be avoided unless
absolutely required for monitoring fluids or treat-
ing urinary retention. Bulk laxatives can be used to
prevent constipation, particularly in patients who
are concomitantly using opioid analgesics. Com-
plete bedrest should be avoided as it may lead to
increasing disability through the disuse of muscles,
the development of pressure ulcers and atelectasis
in the lungs. Exercise and ambulation prevent the
deconditioning often associated with hospitalisa-
tion. Malnutrition can be avoided through the use
of nutritional supplements and careful attention to
the intake of food and fluids. Some delirious pa-
tients may need assistance with feeding.

Treating the primary illness may lead to a reso-
lution of delirium, and should be attempted when-
ever possible. In addition, some causes of delirium
have specific treatments. For example, in severe
delirium attributable to anticholinergic agents, the
central acetylcholinesterase inhibitor physostig-
mine may be tried, provided that careful attention
is paid to peripheral cholinergic toxicities such as
arrhythmias, salivation, diarrhoea and nausea.[54]

The efficacy of other, less toxic, central cholines-
terase inhibitors (e.g. donepezil and tacrine) in the
setting of anticholinergic delirium, has not been

Table IV.  What to do about delirium

Goal Action

Treat the primary
disease process

Counsel and support the
patient and their family

Remind everyone that delirium is
usually reversible

Avoid iatrogenic
complications

Minimise medications
Remove indwelling urinary catheters
as soon as possible
Mobilise the patient as soon as
possible
Ensure nutrition and fluids
Treat constipation

Remove contributing
factors

Metabolic (e.g. anaemia, electrolyte
abnormalities)
Physiological (e.g. hypoxaemia, heart
failure, pain)
Pharmacological (e.g. opioid
analgesics, benzodiazepines,
antipsychotics)

Maintain behavioural
control

Provide orientation
Social restraint, not mechanical or
pharmacological
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studied, but cholinergic delirium from tacrine has
been reported.[55]

In alcohol withdrawal, a recent meta-analysis
suggested that benzodiazepines are more effective
than antipsychotics in reducing delirium.[56] Al-
though not in use in the US, clomethiazole (chlor-
methiazole), a hynosedative with a similar struc-
ture to thiamine (vitamin B1), is commonly used to
treat alcohol withdrawal.[57]

Pimozide, a diphenylbutylpiperidine antipsy-
chotic that is often used to control the motor and
phonic tics associated with Tourette’s disorder, is
also a potent calcium antagonist and has been re-
ported to alleviate delirium secondary to hyper-
calcaemia.[58] The progesterone receptor antagonist
mifepristone has been reported to reverse the psy-
chosis associated with Cushing syndrome.[59]

Unfortunately, with the exception of alcohol
withdrawal, well-designed randomised trials of
drug treatments for delirium do not exist. More-
over, a great deal of delirium is not attributable to
a specific treatable aetiology, especially in the el-
derly. Although the neuropathophysiology of delir-
ium is an area of intense interest,[60] studies in this
area have not yet led to specific treatment recom-
mendations for most patients with delirium.

While removing all of the factors that could po-
tentially contribute to delirium may seem a daunt-
ing task, it is as important as treating the primary
condition that is causing the delirium. Some fac-
tors, such as age and prior cognitive impairment,
are not modifiable. In practice, the major reversible
contributors to delirium are generally metabolic,
physiological or pharmacological in nature. Com-
mon metabolic abnormalities, such as hyponatrae-
mia, hypernatraemia and anaemia, should be cor-
rected whenever possible. Common physiological
derangements, such as hypoxaemia, dehydration
and uncontrolled pain, must also be addressed.
Drugs that contribute to delirium (table III) should
be replaced with drugs that have no central adverse
effects. For example, histamine H2 receptor antag-
onists may be replaced by sucralfate in some pa-
tients, and the regular use of paracetamol (acet-

aminophen) 3 to 4 times daily may reduce or elim-
inate the need for opioids in many patients.

Maintaining behavioural control while ensuring
both the comfort and safety of the patient can be
challenging. The patient should be placed in a
room near the nursing station so that close obser-
vation can be provided. Nonpharmacological be-
havioural control measures provide orientation and
a feeling of safety. Orienting items such as clocks,
calendars and even a window view should be visi-
ble. Patients should be encouraged to wear their
glasses and hearing aids.

Although the use of physical restraint has not
been well studied in the inpatient setting, evidence
from long term care suggests that restraints proba-
bly do not decrease the rate of falls in confused
ambulatory individuals,[61] and may actually in-
crease the risk of fall-related injury.[62] Restraints,
while objectionable, may be required because of
violent behaviour, or to prevent the removal of im-
portant devices such as endotracheal tubes, intra-
arterial devices and catheters. In such cases it is
important to continually reassess the indication for
the restraints, and remove such devices (and thus
the indication for the restraints) as soon as possi-
ble. Even in individuals with these devices, the
calm reassurance provided by a sitter or family
member may be much more effective than re-
straints or drugs.

Pharmacological restraints are also often used
as ‘time-savers’, but they extract a particularly
costly toll in terms of physical accidents, adverse
effects and loss of mobility, and should be avoided
if possible. Chemical intervention may be neces-
sary for symptoms such as delusions or hallucina-
tions that are frightening to the patient when verbal
comfort and reassurance are not successful. Some
delirious patients display behaviour that is danger-
ous to themselves or others, and providing a sitter
or family companionship is ineffective or impossi-
ble. However, the mere presence of delirium is not
an indication for pharmacological intervention. In-
dications for such interventions should be clearly
identified, documented and constantly reassessed.
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In such situations, high potency antipsychotics
are preferred because of their low anticholinergic
activity and minimal hypotensive effects. How-
ever, these medications must be used cautiously as
they may actually prolong delirium, and may in-
crease the risk of complications by converting a
hyperactive, confused patient into a stuporous one
whose risk of falling or aspiration may be in-
creased. In elderly patients with mild delirium, low
doses of haloperidol (0.25 to 0.5mg orally or 0.125
to 0.25mg parenterally) should be used initially,
with careful reassessment before giving additional
doses. In more severe delirium, somewhat higher
initial doses may be used (0.5 to 2mg parenterally),
with additional doses every 30 to 60 min as re-
quired.

Care must be taken to assess the patient for
akathisia (motor restlessness), which may be an ad-
verse effect of high potency antipsychotics and can
be confused with worsening delirium. The treat-
ment for akathisia is less, not more, antipsychotic
medication. Because of its extrapyramidal adverse
effects, haloperidol should be avoided in elderly
persons with parkinsonism, and a benzodiazepine
such as lorazepam may be substituted. One recent
report[63] suggested that low doses of the atypical
antipsychotic agent risperidone may also be effec-
tive in delirium.

High dose intravenous haloperidol may be the
treatment of choice in critically ill intensive care
unit patients.[64] In such patients, the risk : benefit
ratio of adverse drug reactions versus the removal
of lines and devices often favours pharmacological
treatment. Such therapy must be used with special
caution in older individuals. In addition to extra-
pyramidal effects, the potential for QT interval
prolongation and torsades de pointes,[65] neuro-
leptic malignant syndrome[66] and withdrawal dys-
kinesias[67] remain important concerns. As with
mechanical restraints, in all cases where pharma-
cological restraints are used the healthcare team
must clearly identify the target symptoms necessi-
tating their use, frequently review the efficacy of
the sedative or antipsychotic agent in controlling

the target symptoms, and assess the patient for ad-
verse effects and complications.

Sleep-wake cycle alterations during delirium
may be of concern to patients, their families and
the medical team. Overaggressive pharmacologi-
cal treatment of sleep disturbance should be
avoided. Some patients may have diagnosed or un-
diagnosed sleep apnoea, and sedatives would more
likely worsen than improve the sleep disturbance.
Furthermore, one study of 27 post-cardiotomy pa-
tients[68] found that insomnia in the immediate
postoperative period correlated best with confu-
sion during the prior day, suggesting that the sleep
disturbance resulted from the delirium, and not
vice versa.

Finally, it is important to stress to family mem-
bers that delirium is usually not a permanent con-
dition, but rather improves over time. Unfortu-
nately, the persistence of delirium is common. One
study of 110 delirious patients at a tertiary care
hospital[1] found that only 4% experienced resolu-
tion of all new symptoms of delirium by the time
they were discharged from hospital. Six months
after discharge, resolution of all new symptoms of
delirium was not complete in 57.5% of the patients.
The persistence of delirium symptoms was con-
firmed by another study of 173 patients in a geriat-
ric assessment unit in the Canadian province of
Nova Scotia.[69] Of the 43 (25%) patients with de-
lirium, complete symptom recovery occurred in
only one-half of the surviving patients at hospital
discharge (mean length of stay 32 days). Thus,
when counselling families it is important to point
out that many cognitive deficits associated with the
delirium syndrome can continue to abate even
weeks and months following the illness.

6. Conclusion

We propose that the best way to manage delir-
ium is to prevent it before it happens. This may be
impossible in some cases, but many cases of delir-
ium may be preventable. As in all prevention, the
clinician must first think about delirium before it
happens. The clinician must also know their pa-
tient’s baseline cognitive and physical functioning,
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medications and vulnerabilities. Very old patients
(>80 years), patients with sensory, cognitive and
functional impairments, and those with multiple
chronic medical problems who are taking medica-
tions are at highest risk. These high risk patients
are also more likely to be exposed to the precipi-
tants of delirium, and the clinician must attempt to
prevent this by recognising and treating illnesses
early, minimising exposure to medicines, provid-
ing appropriate treatment environments, and at-
tending to nutrition and mobility.

Management should focus on improving the
condition(s) precipitating the delirium, providing
support to the patient and their family, avoiding
complications of hospitalisation, removing con-
tributing factors and maintaining behavioural con-
trol. Sedation and restraints should be avoided, if
possible. In short, the clinician should treat the de-
lirium before it begins. Paradoxically, it is only by
understanding delirium, its definition, recognition,
predisposing factors, contributing factors and
management, that the clinician can hope to prevent
it. This may indeed be the best way of avoiding
its adverse clinical, functional and economic se-
quelae.

References
1. Levkoff SE, Evans DA, Liptzin B, et al. Delirium: the occur-

rence and persistence of symptoms among elderly hospital-
ized patients. Arch Intern Med 1992; 152: 334-40

2. Naughton B, Moran MB, Kadah H, et al. Delirium and other
cognitive impairments in older adults in an emergency depart-
ment. Ann Emerg Med 1995; 25 (6): 751-5

3. Foreman MD. Confusion in hospitalized elderly: incidence, on-
set, and associated factors. Res Nurs Health 1989; 12: 21-9

4. Rockwood K. Acute confusion in elderly medical patients. J Am
Geriatr Soc 1989; 37: 150-4

5. Francis J, Martin M, Kapoor W. A prospective study of delirium
in hospitalized elderly. JAMA 1990; 263: 1097-101

6. Inouye SK, Viscoli CM, Horwitz RI, et al. A predictive model
for delirium in hospitalized elderly based on admission char-
acteristics. Ann Intern Med 1993; 119: 474-81

7. Pompei P, Foreman M, Rudberg M, et al. Delirium in hospital-
ized older persons: outcomes and predictors. J Am Geriatr
Soc 1994; 42: 809-15

8. Gustafson Y, Brannstrom B, Norberg A, et al. Underdiagnosis
and poor documentation of acute confusional states in elderly
hip fracture patients. J Am Geriatr Soc 1991; 39: 760-5

9. Thomas R, Cameron D, Fahs M. A prospective study of delir-
ium and prolonged hospital stay. Arch Gen Psychiatry 1988;
45: 937-40

10. Francis J. Delirium in older patients. J Am Geriatr Soc 1992;
40 (8): 929-38

11. Trzepacz PT. A review of delirium assessment instruments. Gen
Hosp Psychiatry 1994; 16: 397-405

12. Delirium, dementia, and amnestic and other cognitive disor-
ders. In: Diagnostic and statistical manual of mental dis-
orders. 4th ed. Washington, DC: American Psychiatric
Association, 1994: 123-33

13. Liptzin B, Levkoff SE, Clear PD, et al. An empirical study of
diagnostic criteria for delirium. Am J Psychiatry 1991; 148
(4): 454-7

14. Trzepacz PT, Baker RW, Greenhouse J. A symptom rating scale
for delirium. Psychiatry Res 1988; 23: 89-97

15. Brietbart W, Rosenfeld B, Roth A, et al. The memorial delirium
assessment scale. J Pain Symptom Manage 1997; 13 (3):
128-37

16. Robertsson B, Karlsson I, Styrud E, et al. Confusional state
evaluation (CSE): an instrument for measuring severity of
delirium in the elderly. Br J Psychiatry 1997; 170: 565-70

17. Albert MS, Levkoff SE, Reilly C, et al. The delirium symptom
interview, an interview for the detection of delirium symp-
toms in hospitalized patients. J Geriatr Psychiatry Neurol
1992; 5 (1): 14-21

18. Inouye SK, van Dyck CH, Allesi CA, et al. Clarifying confu-
sion: the confusion assessment method. Ann Intern Med
1990; 113: 941-8

19. Diagnostic and statistical manual of mental disorders. 3rd ed
rev. Washington, DC: American Psychiatric Association,
1987

20. Marcantonio ER, Goldman L, Mangione CM, et al. A clinical
prediction rule for delirium after elective non-cardiac surgery.
JAMA 1994; 271: 134-9

21. Flacker JM, Cummings V, Mach JR, et al. The association of
serum anticholinergic activity with delirium in elderly medi-
cal patients. Am J Geriatr Psychiatry 1998; 6 (1): 31-41

22. Folstein MF, Folstein SE, McHugh PR. The Folstein mini-men-
tal state examination: a practical method for grading the cog-
nitive state of patients for the clinician. J Psychiatr Res 1975;
12: 189-98

23. Liptzin B, Levkoff SE. An empirical study of delirium subtypes.
Br J Psychiatry 1992; 161: 843-5

24. Inouye SK, Charpentier PA. Precipitating factors for delirium
in hospitalized elderly persons: predictive model and interre-
lationship with baseline vulnerability. JAMA 1996; 275 (11):
852-7

25. Schor JD, Levkoff SE, Lipsitz LA, et al. Risk factors for delir-
ium in hospitalized elderly. JAMA 1992; 267 (6): 827-31

26. Picotte-Prillmayer P, DiMaggio JR, Baile WF. H2 blocker de-
lirium. Psychosomatics 1995; 36 (1): 74-7

27. Eisendrath SJ, Sweeney MA. Toxic neuropsychiatric effects of
digoxin at therapeutic serum concentrations. Am J Psychiatry
1987; 144 (4): 506-7

28. Farrington J, Stoudemire A, Tierney J. The role of ciprofloxacin
in a patient with delirium due to multiple etiologies. Gen
Hosp Psychiatry 1995; 17: 47-53

29. Singh RK, Gupta AK, Singh B. Acute organic brain syndrome
after fluoxetine treatment. Am J Psychiatry 1995; 152 (2):
295-6

30. Tune LE, Bylsma FW. Benzodiazepine-induced and anticholin-
ergic-induced delirium in the elderly. Int Psychogeriatr 1991;
3 (2): 397-408

31. Brizer D, Manning D. Delirium induced by poisoning with an-
ticholinergic agents. Am J Psychiatry 1982; 139 (10): 312-4

32. Trzepacz P, Levitt M, Ciongoli K. An animal model for delir-
ium. Psychosomatics 1992; 3 (2): 397-408

Management of Delirium 129

 Adis International Limited. All rights reserved. Drugs & Aging 1998 Aug; 13 (2)



33. Eisendrath SJ, Goldman B, Douglas J, et al. Meperidine-
induced delirium. Am J Psychiatry 1987; 144 (8): 1062-5

34. Tune L, Carr S, Hoag E, et al. Anticholinergic effects of drugs
commonly prescribed for the elderly: potential means for as-
sessing risk of delirium. Am J Psychiatry 1992; 149 (10):
1393-4

35. Mach JR, Dysken MW, Kuskowski M, et al. Serum anticholin-
ergic activity in hospitalized older persons with delirium: a
preliminary study. J Am Geriatr Soc 1995; 43: 491-5

36. Marcantonio ER, Juarez G, Goldman L, et al. The relationship
of postoperative delirium with psychoactive medications.
JAMA 1994; 272 (19): 1518-22

37. Gustafson Y, Berggren D, Brannstrom B, et al. Acute confu-
sional states in elderly patients treated for femoral neck frac-
ture. J Am Geriatr Soc 1988; 36: 525-30

38. Rogers MP, Liang MH, Daltroy LH. Delirium after elective
orthopedic surgery: risk factors and natural history. Int J Psy-
chiatry Med 1989; 19 (2): 109-21

39. Tune L, Holland A, Folstein MF, et al. Association of postoper-
ative delirium with raised serum levels of anticholinergic
drugs. Lancet 1981; II: 651-2

40. Golinger RC, Peet T, Tune LE. Association of elevated plasma
anticholinergic activity with delirium in surgical patients. Am
J Psychiatry 1987; 144: 1218-20

41. Ghoneim MM, Hinrichs JV, O’Hara MW, et al. Comparison of
psychologic and cognitive functions after general and re-
gional anesthesia. Anesthesiology 1988; 69: 507-15

42. Chung F, Chung A, Meier RH, et al. Comparison of periopera-
tive mental function after general anesthesia and spinal anes-
thesia with intravenous sedation. Can J Anaesth 1989; 36:
382-7

43. Berggren D, Gustafson Y, Eriksson B, et al. Postoperative con-
fusion after anesthesia in elderly patients with femoral neck
fracture. Anesth Analg 1987; 66: 497-504

44. Feuerlein W, Reiser E. Parameters affecting the course and re-
sults of delirium tremens treatment. Acta Psychiatr Scand
1986; 329: 120-3

45. Stanilla JK, de Leon J, Simpson GM. Clozapine withdrawal
resulting in delirium with psychosis: a report of three cases. J
Clin Psychiatry 1997; 58 (6): 252-5

46. Cole MG, Primeau F, McCusker J. Effectiveness of interven-
tions to prevent delirium: a systematic review. Can Med Assoc
J 1996; 155 (9): 1263-8

47. Williams MA, Campbell EB, Raynor VJ, et al. Reducing acute
confusional states in elderly patients with hip fractures. Res
Nurs Health 1985; 8: 329-37

48. Gustafson G, Brannstrom B, Berggren D, et al. A geriatric-an-
esthesiologic program to reduce acute confusional states in
elderly patients treated for femoral neck fractures. J Am
Geriatr Soc 1991; 39: 655-62

49. Lewis LM, Miller DK, Morley JE, et al. Unrecognized delirium
in ED geriatric patients. Am J Emerg Med 1995; 13: 142-5

50. Gustafson Y, Brannstrom B, Norberg A, et al. Underdiagnosis
and poor documentation of acute confusional states in elderly
hip fracture patients. J Am Geriatr Soc 1991; 39: 760-5

51. Cameron DJ, Thomas RI, Mulvihill M, et al. Delirium: a test of
the Diagnostic and Statistical Manual III criteria on medical
inpatients. J Am Geriatr Soc 1987; 35: 1007-10

52. Benbadis SR, Sila CA, Cristea RL. Mental status changes and
stroke. J Gen Intern Med 1994; 9: 485-7

53. Dunne JW, Leedman PJ, Edis RH. Inobvious stroke: a cause of
delirium and dementia. Aust N Z J Med 1986; 16: 771-8

54. Granacher RP, Baldessarini RJ, Messner E. Physostigmine
treatment of delirium induced by anticholinergics. Am J Fam
Pract 1976; 13 (5): 99-103

55. Trzepacz PT, Ho V, Mallavarapu H. Cholinergic delirium and
neurotoxicity associated with tacrine for Alzheimer’s demen-
tia. Psychosomatics 1996; 37 (3): 299-301

56. Mayo-Smith MF. Pharmacological management of alcohol
withdrawal: a meta-analysis and evidence-based practice
guideline. JAMA 1997; 278: 144-51

57. Morgan MY. The management of alcohol withdrawal using
chlormethiazole. Alcohol Alcohol 1995; 30 (6): 771-4

58. Mark BZ, Kunkel EJS, Fabi MB, et al. Pimozide is effective in
delirium secondary to hypercalcemia when other neuroleptics
fail. Psychosomatics 1993; 34 (5): 446-50

59. Van der Lely AJ, Foeken K, van der Mast RC, et al. Rapid
reversal of acute psychosis in the Cushing syndrome with the
cortisol-receptor antagonist mifepristone (RU 486). Ann In-
tern Med 1991; 114 (2): 143-4

60. Trzepacz P. The neuropathogenesis of delirium. Psychosomat-
ics 1994; 4: 374-91

61. Capezuti E, Evans L, Strumpf N, et al. Physical restraint use
and falls in nursing home residents. J Am Geriatr Soc 1996;
44: 627-33

62. Tinetti ME, Liu WI, Ginter SF. Mechanical restraint use and
fall-related injuries among residents of skilled nursing facili-
ties. Ann Intern Med 1992; 116: 369-74

63. Siphahimalani A, Masand PS. Use of risperidone in delirium:
case reports. Ann Clin Psychiatry 1997; 9 (2): 105-7

64. Fish DN. Treatment of delirium in the critically ill patient. Clin
Pharm 1991; 10: 456-66

65. Metzger E, Friedman R. Prolongation of the corrected QT and
torsades de pointes cardiac arrhythmia associated with
intravenous haloperidol in the medically ill. J Clin Psy-
chopharmacol 1993; 13: 128-32

66. Shalev A, Hermesh H, Munitz H. Mortality from neuroleptic
malignant syndrome. J Clin Psychiatry 1989; 50: 18-25

67. Riker RR, Fraser GL, Richen P. Movement disorders associated
with withdrawal from high-dose intravenous haloperidol ther-
apy in delirious ICU patients. Chest 1997; 111 (6): 1778-81

68. Harrell RG, Othmeir E. Postcardiotomy confusion and sleep
loss. J Clin Psychiatry 1987; 48 (11): 445-6

69. Rockwood K. The occurrence and duration of symptoms in el-
derly patients with delirium. J Gerontol 1993; 48 (4): M162-6

Correspondence and reprints: Dr Edward R. Marcantonio,
Research and Training Institute, Hebrew Rehabilitation
Center for Aged, 1200 Centre Street, Boston, MA 02131,
USA.
E-mail: marcantonio@mail.hrca.harvard.edu

130 Flacker & Marcantonio

 Adis International Limited. All rights reserved. Drugs & Aging 1998 Aug; 13 (2)


	Contents 119
	Abstract 119
	1. Definition 120
	2. Prevention 122
	3. Recognition 124
	4. Evaluation 125
	5. Management 126
	6. Conclusion 128
	References 129
	Correspondence and reprints 130
	E-mail 130

