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Delirium — a common condition associated with
negative outcome in the elderly
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ABSTRACT

Delirium (“acute confusional state”), characterized by an acute decline in attention and cognition, is a com-
mon clinical syndrome in elderly patients. The prevalence of delirium increases with age, and is highest
among hospitalized older patients. A systematic literature search of MEDLINE, EMBASE, and the Coch-
rane Library limited to the period 2000-2012 was conducted.

The antecedent of delirium is often multifactorial, the development involving a complex interrelationship
between a vulnerable patient with predisposing factors and exposure to precipitating events. Important pre-
disposing factors include high age, cognitive impairment, comorbidity, sensory impairment, and low Body
Mass Index (BMI). Infections, cardiovascular events, trauma/fracture, surgery, stroke, metabolic abnorma-
lities, and dehydration, are all recognized as precipitating factors.

Delirium is associated with negative outcomes like cognitive decline, increased morbidity and mortality,
and should be prevented. Prevention and treatment of delirium is multifactorial and multidisiplinary,
focusing on the treatment of factors precipitating and maintaining the delirium. No pharmacological
treatment has so far demonstrated significant efficacy. The knowledge of risk factors and the underlying
pathophysiological mechanisms involved remains scarce, and further research is warranted to explore the
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mechanisms and thereby develop targeted prevention and treatment strategies.

INTRODUCTION

Delirium, formerly often called “acute confusional
state”, is characterized by an acute decline in attention
and cognition. It is a common clinical syndrome in el-
derly patients and among the most frequent in-hospital
acquired complications. The prevalence of delirium is
especially high among hip fracture patients, in patients
undergoing cardiac surgery, in patients with acute
medical illness or stroke, and in intensive care units
(ICU). Delirium among home-dwellers and patients in
long term care is less explored.

According to DSM IV-TR, the diagnostic criteria for
delirium comprise impaired consciousness, impaired
cognition, a rapid onset with symptoms tending to
fluctuate, and an identifiable underlying organic patho-
logy (1) (textbox 1). The level of psychomotor activity
can be either increased (agitated/hyperactive delirium)
or decreased (hypoactive delirium), and the diagnostic
criteria for delirium continue to develop as research in
the field progresses (2,3). The diagnosis of delirium is
primarily clinical, and understanding its clinical symp-
toms is essential. The diagnosis is based on bedside
observation, and diagnostic algorithms like the Con-
fusion Assessment Method (CAM) (4) are widely used
(textbox 2).

The aim of this review is to make a brief summary
of the main aspects of delirium; the epidemiology, out-
comes and pathophysiology. A systematic literature

search of MEDLINE, EMBASE, and the Cochrane
Library limited to the period 2000-2012 was conduc-
ted with the search words 1) delirium, 2) delirium
AND elderly, 3) delirium AND risk factors, 4) deli-
rium AND prevention, 5) delirium AND treatment, 6)
delirium AND pathophysiology, 7) deliritum AND
coronary surgery, 8) delirium AND stroke, 9) delirium
AND medical patients, 10) delirium AND hip fracture,
11) delirium AND nursing homes, 12) delirium AND
dementia, and 13) delirium AND mortality. Reviews
and original reports of observational and intervention
studies were considered for inclusion.

Textbox 1. Diagnostic criteria for delirium, DSM IV-TR (1).

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

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

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

D. There is evidence from the history, physical examina-
tion, or laboratory findings that the disturbance is
caused by the direct physiological consequences of a
general medical condition.
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Textbox 2. Confusion Assessment Method (CAM) (4). The
diagnosis of delirium by CAM requires the presence of fea-
tures a and/or b and either ¢ or d.

(a) Acute onset and fluctuating course: evidence of an
acute change in mental status from the patient’s
baseline that changes in severity during the day.

(b) Inattention: patient has difficulty focusing attention —
for example, is easily distractible or has difficulty
keeping track of conversation.

(c) Disorganized thinking: patient’s thinking is disorga-
nized or incoherent, as evidenced by rambling or irrele-
vant conversation and unclear or illogical flow of ideas.

(d) Altered consciousness: a rating of a patient’s level of
consciousness as other than alert (normal) — that is,
vigilant or hyperalert, lethargic or drowsy, stuporous or
comatose.

THE EPIDEMIOLOGY OF DELIRIUM

The prevalence of delirium increases with age, and is
highest among hospitalized older patients. Among
elderly in-hospital patients, the occurrence rate of deli-
rium per admission varies from 11 to 42% in different
studies (5). The occurrence of delirium is even higher
among surgical patients, and up to half of all elderly
surgical patients develops delirium postoperatively (6).
The antecedent of delirium is often multifactorial, the
development involving a complex interrelationship be-
tween a vulnerable patient with predisposing factors
and exposure to precipitating events (6,7). Predispos-
ing factors include cognitive impairment, comorbidity,
low Body Mass Index (BMI) and sensory impairments.

Precipitating events are the factors triggering the
pathophysiological mechanisms resulting in delirium.
Some of these factors are modifiable and therefore
potential targets for prevention. In patients with many
or severe predisposing factors, delirium may develop
after exposure to a relatively benign insult like a uri-
nary tract infection or anxiolytic therapy. Delirium
might be the only symptom of serious disease like
myocardial infarction or chest infection in vulnerable,
elderly patients. On the contrary, in patients without
predisposing factors, delirium may develop only after
one or several harmful insults like trauma or sepsis (6).
In medical, surgical, and ICU settings, different types
of infections (pneumonia, sepsis, urinary tract in-
fection) are shown to be independent risk factors for
delirium (8).

Although the knowledge of delirium is increasing,
the syndrome is often overlooked in clinical practice.
Especially in patients with hypoactive delirium the
syndrome is often ignored, explaining why clinicians
might have the impression that the reported prevalence
of delirium in research is overestimated.

Persistent delirium is a term that has come into use
the last years, describing a condition where the deli-
rium symptoms have failed to resolve and the patients
have developed a more chronic cognitive impairment.
Delirium was previously considered as an acute, rever-
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sible confusional state, but recent studies have reported
that delirium may last for months and years.

Several multifactorial and multidisciplinary studies
have indicated that delirium is preventable, and treat-
ment of delirium is focusing on management of the
precipitating factors, as well as avoiding hypoxia, hy-
perthermia and electrolyte disturbances (9,10). Inter-
ventions including staff-education, early mobilization,
reorientation to compensate for cognitive impairment,
maintenance of circadian rhythm, and the use of aids
to compensate for sensory impairment, have been
shown to reduce the development of delirium. In the
few randomized controlled trials carried out on deli-
rium prevention, the reduction rate of delirium range
from 10.1% to 20.4% (11-13). Antipsychotics and an-
xiolytics are widely used in the treatment of delirium,
but except for a couple of studies indicating a pro-
phylactic effect of haloperidol and risperidon on the
incidence, duration and severity of delirium, no study
has so far demonstrated substantial benefit on the
outcome after delirium (14-16). A recently published
study indicates that ondansetron may be an effective
agent with fewer side effects in treating delirium (17).

DELIRIUM IN HIP FRACTURE PATIENTS

An expanding number of studies on delirium in hip
fracture patients have been published in the recent
decades, reporting incidence rates varying from 4% to
54% (18-27). The published studies are heterogeneous
with respect to reported risk factors (28). Small studies
tend to report higher incidence rates than larger studies
(29). The heterogeneity in assessment methods, moni-
toring frequency, inclusion criteria, small sample sizes,
publication bias (small studies with low incidence
rates are not being published), and the limited number
of potential risk factors studied might explain the
variations in incidence rates and risk factors (28-30).

Hip fracture is considered to be a harmful insult,
and delirium may develop as result of a hip fracture
also in patients without predisposing factors (7). Pre-
morbid cognitive impairment is the most common risk
factor for delirium identified across several studies.
Other risk factors, including age, male sex, medica-
tions, comorbidity, and perioperative risk factors, are
inconsistently reported (28-30), and the risk factors may
differ in patients with and without prefracture cognitive
impairment. A recently published study indicate that
malnutrition and delay to surgery are important risk
factors for delirium in hip fracture patients (23).

Several studies on delirium have excluded patients
with prefracture dementia or severe dementia. Because
patients with dementia have been shown to be most
prone to develop delirium, it is likely that a large pro-
portion of patients with delirium have been excluded
from these studies (31). Patients with dementia are
often frail, and knowledge of risk factors is necessary
to develop appropriate strategies to prevent delirium
and any associated further decline of their cognitive
and physical health.



DELIRIUM

Moreover, only a few studies have made a distinc-
tion between preoperative and postoperative delirium
(20,23). In a hip fracture study, we found that 21% of
the patients developed delirium preoperatively, while
35% of the patients who were lucid at admission deve-
loped delirium after the operation. Pre-fracture cogni-
tive impairment or dementia and acquiring the fracture
indoors were identified as independent risk factors for
both preoperative and postoperative delirium. Hip
fracture patients with moderate to severe cognitive im-
pairment are more prone to develop delirium already
before surgery compared to patients with no or mild
cognitive impairment (23). The risk factor profile
seems to differ between preoperative and postoperative
delirium, as also found by others (20). Time from ad-
mission to operation has been identified as an indepen-
dent risk factor for preoperative delirium, increasing
the risk of delirium by 5% per hour, whereas BMI
below 20 seems to be an important predictor of
postoperative delirium (23). Delay of surgery may be
caused by administrative problems, delay of evaluation
of medical comorbidities, and time required for
stabilization of medical conditions (32). Previous
studies have emphasized the fact that medical comor-
bidities rarely require delayed operation (33), on the
contrary, frail elderly patients suffering from dementia
and multiple comorbidities should be prioritized for
operation to avoid complications. These findings sup-
ports the hypothesis of surgical delay as a cause of com-
plications rather than a result of medical conditions,
but one cannot rule out the possibility that the surgical
delay is caused by a delay in medical evaluation and
stabilization.

DELIRIUM AFTER CARDIAC SURGERY

Delirium is also a common complication after cardiac
surgery, incidence reports ranging from 14% to 42%
(34). The most established risk factors for delirium
after cardiac surgery, identified across several studies,
are atrial fibrillation, preoperative cognitive impair-
ment, higher age, higher burden of comorbidity, de-
pression, a history of stroke, and peripheral vascular
disease (35,36). Other important risk factors are a low
cardiac output and the use of Intra Aortic Balloon
Pump or inotropic medication.

Delirium after cardiac procedures has been shown
to be associated with increased mortality (14% in pa-
tients with delirium vs. 2% in those without), more
hospital readmissions (46% vs. 27%), and reduced
quality of life (37). It is also associated with reduced
cognitive functioning, including failures in attention,
memory, perception, and motor function, and with
functional dysfunction such as dependency in activities
of daily living and mobility.

In a retrospective study including 8,474 patients
undergoing coronary artery bypass grafting (CABQG),
496 (6%) developed postoperative delirium (36). Pa-
tients developing delirium appeared to have an increa-
sed long-term risk of death and stroke. Weaknesses of
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this study are the retrospective design and the fact that
the authors did not systematically screen for delirium,
explaining the low prevalence.

The increasing number of elderly patients going
through cardiac procedures and the high rates of de-
lirum in these groups emphasizes the demand of
targeted prevention and management strategies of
delirium in this population (36).

DELIRIUM IN HOSPITALIZED MEDICAL
PATIENTS

In a systematic literature review, the prevalence of
delirium in medical in-patients ranged between 10 and
31% at admission, and the incidence of new delirium
per admission ranged from 3 to 29% (5). The preva-
lence of delirium in patients with dementia is even
higher, up to 50% in medical wards (38). For intensive
care units, the incidence of delirium among elderly
patients is as high as between 70 and 87% (39).

Age and cognitive decline are the most important
predisposing factors for delirium in medical in-patients
(8). Previous episodes of delirium, neurological dis-
ease, stroke, falls and gait disorders are other non-
modifiable risk factors. In general, the risk of develop-
ing delirium increases progressively with the number
of risk factors present (7). Sensory (vision and hea-
ring) impairment is a risk factor for incident delirium
as well as for its persistence. The evidence is strongest
for visual impairment (40). In general, the evidence for
precipitating factors is based on one or very few stu-
dies of different quality (8). Medication may contri-
bute to the development of delirium, and may even be
the solo precipitant in some cases. One systematic
review has indicated medications to avoid in people at
risk of delirium. Medications with deleterious effects
on dopaminergic and cholinergic pathways, as well as
benzodiazepines and opioids were studied. Opioids,
benzodiazepines, dihydropyridines and antihistamines
appear to be associated with increased risk of delirium
(41). It is also plausible that polypharmacy per se
increases the risk of developing delirium, but the
evidence is scarce.

Stroke is a recognized predisposing factor for deli-
rium, but until recently few prospective studies have
been exploring delirium in the acute stroke setting
(42,43). The prevalence of delirium in acute stroke
patients is reported to be in the range of 10% to 28%,
and independent risk factors include cognitive impair-
ment, higher age, metabolic disturbances, intracerebral
hemorrhage, and larger ischemic hemispheric strokes
(42-44).

Few studies on delirium in medical patients use
validated scales for severity of illness (like Acute
Physiology and Chronic Health Evaluation (APACHE)
II score). One study conducted in a medical ward found
that 44% of the patients in the delirium group and 10%
of the patients in the no-delirium group had severe
illness, defined as an APACHE II score above 16. A
study in ICU-patients has identified an approximately
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linear association between delirium and the severity of
illness (OR 1.25 [95% CI 1.23 to 1.27] per 5 point in-
crease in APACHE II score) (45). A widely accepted
laboratory measure of dehydration is the disproportio-
nate rise in blood urea nitrogen (BUN) relative to
creatinine. However, the cut-off ratio (e.g. BUN/creati-
nine > 18, as in one study (46)) is difficult to interpret,
depends on the units used, and a high urea level is not
specific for dehydration. There are only a few studies
addressing this issue, and the results are not consistent.
There is also low quality evidence suggesting that
electrolyte disturbance is an independent risk factor for
delirium (8), while immobilization, physical restraints
and bladder catheters are shown to increase the risk for
delirium (47). Moreover, low albumin, a sign of poor
nutritional status, has been proposed as a risk factor for
delirium (48), and one study has identified anemia as
an independent risk factor for delirium in male patients
(49).

DELIRIUM IN LONG-TERM CARE

The prevalence of delirium in nursing homes and resi-
dential homes are poorly documented, and the number
of studies on delirium in these settings is low. The stu-
dies are heterogencous with respect to the subjects'
cognition, as well as to the instruments used to identify
delirium. The reported prevalence range from <0.5%
to 58% (50-53).

The patients living in long term care facilities are
often frail and possess a high number of predisposing
factors. Therefore, few precipitating factors are needed
to increase the probability of these residents to become
delirious. A newly published study on delirium in
long-term care, found that most episodes of delirium
were preceded by a state of subsyndromal delirium,
defined by one or more symptoms of delirium, but not
meeting the full diagnostic criteria. Episodes of deli-
rium were also followed by a state of subsyndromal
delirium (54,55). The observation supports the view
that among frail nursing home residents, there might
be a long period with prodromal symptoms of delirium
and periods of exacerbations (54), explaining some of
the diversity in the reported prevalences.

DELIRIUM AND DEMENTIA

Whereas delirium is an acute state, dementia is a
chronic disorder with progressive decline in cognitive
functions. According to the DSM IV-TR criteria,
dementia is defined as the development of multiple
cognitive deficits manifested by both memory impair-
ment, and one or more of the following cognitive
impairments: apraxia, aphasia, agnosia, disturbances in
executive functioning. The cognitive deficits should
cause significant impairment in social or occupational
functioning, and the deficits should not occur exclu-
sively during the course of a delirium (1).

Elderly people and people suffering from dementia
are more prone to develop delirium (31). Brain imaging
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studies have indicated that vascular dysfunction may
precede cognitive decline and neurodegenerative
changes in Alzheimer's disease (AD) and AD models
(56). Both delirium and dementia are associated with
increased level of CRP and IL-6, and there is growing
evidence that a low-grade inflammation is present in
dementia, especially in Alzheimer's disease, but also in
vascular dementia (57-60). Amyloid B-peptide, con-
sidered central in the pathogenesis of Alzheimer's
disease, has also pronounced neuroinflammatory pro-
perties (61).

Moreover, there is increasing evidence that patients
suffering from delirium have increased risk of deve-
loping dementia (62,63). Until about a hundred years
ago, delirium and dementia were considered as mani-
festations of the same disorder (64). Nowadays, most
researchers and clinicians consider dementia and
delirium to be separate clinical entities, though there
are obvious links between them with respect to
epidemiology and clinical presentation. Despite these
links, patients with chronic cognitive impairment are
often excluded from studies of delirium (31), and most
of the studies of delirium and mortality lack infor-
mation on the severity of cognitive impairment prior to
the delirious episode (65,66).

In order to better understand the association be-
tween delirium and dementia, the effect of delirium in
patients without dementia were explored in a study
also taking pre-morbid cognitive function into account.
The study identified delirium as the most important
risk factor for developing dementia after hip fracture
(67). The effect of delirium upon incident dementia
was stronger when adjusting for degree of pre-fracture
cognitive decline (as assessed by the Informant
Questionnaire on Cognitive Decline in the Elderly
(IQCODE)) in the multivariate analysis, indicating that
the risk of developing dementia after delirium is higher
in patients with mild pre-fracture cognitive impairment
(not fulfilling the diagnostic criteria for dementia). The
results support the view that delirium may contribute
to a chronic cognitive decline. It still remains to be
explored whether delirium is a result of an acute brain
damage which is also responsible for triggering active
processes causing chronic cognitive impairment, or if
delirium itself is neurotoxic (63).

DELIRIUM AND MORTALITY

Delirium has been associated with greater morbidity,
longer length of hospital stay, and greater risk of insti-
tutionalization (9,19,68). The association between deli-
rium and mortality are inconsistently reported, and the
reports are divergent regarding which subgroups are
most sensible to the possible decreased survival (66,
69,70). One study reported delirium to be associated
with increased mortality in surgical patients suffering
from dementia (65), while a study of medical patients
identified patients with delirium but without dementia
to be at increased risk of death (71). Patients suffering
from dementia are frailer and hence more prone to de-
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velop delirium. Medical patients without dementia de-
veloping delirium are more likely to be suffering from
severe illness and therefore at higher risk of death.

A recent study demonstrated that delirium after car-
diac procedures is associated with increased mortality,
hospital readmission, and reduced quality of life (34).
Persistent delirium has also been reported to be
associated with increased mortality in patients with as
well as without dementia (72). The divergent reports
illustrate the fact that when assessing the association
between delirium and mortality, one has to take into
account the predisposing (cognitive impairment, co-
morbidity) as well as the precipitating factors. The
relationship between delirium and chronic cognitive
impairment remains to be explored.

Previous reports on the effect of delirium on mor-
tality often lack important information on severity of
cognitive impairment prior to the delirious episode. To
better understand the effect of delirium upon mortality,
the association between delirium and the severity of
cognitive impairment prior to the delirious episode has
been explored in a Norwegian study (73). We found
that the severity of cognitive impairment, assessed by
IQCODE, was an important predictor of mortality in
elderly hip fracture patients. Delirium did not affect
mortality in patients with normal cognition, whereas in
those suffering from pre-fracture dementia there was a
statistically non-significant increase in risk of death
after delirium. Delirium superimposed upon dementia
was associated with increased risk of death from
dementia and stroke.

PATHOPHYSIOLOGICAL MECHANISMS OF
DELIRIUM

Despite increasing focus on the clinical aspects of
delirium during the last decade, the pathophysiological
mechanism remains inadequately understood. Whereas
the pathophysiological mechanisms in Alzheimer's dis-
ease are increasingly being elucidated, this knowledge
has only to a very limited degree been transferred to
the field of delirium. As previously mentioned, the
factors precipitating delirium are heterogeneous, and
many physiological and molecular mechanisms have
been proposed. The leading hypotheses for the patho-
genesis focus on neurotransmission, inflammation and
chronic stress (6,63,74,75). Even though there exists a
considerably diversity in the precipitating factors of
delirium, the clinical features are relatively homogene-
ous indicating one or several final common pathways.
A recently published report proposes to classify the
etiologies of delirium into two major categories; 1) the
direct brain insults and 2) the aberrant stress responses
(75). Direct brain insults includes acute processes that
affect brain function like energy deprivation, metabo-
lic disturbances, trauma, hemorrhage or direct effects
on the neurotransmitters by drugs. Drug induced deli-
rium may be considered as a pharmacological direct
brain insult, and drugs inducing delirium have given
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an indication regarding which neurotransmitters that
might contribute (75). Anticholinergic drugs impairing
central cholinergic transmission as well as drugs
increasing dopaminergic tone have been reported to
precipitate delirium (75-77).

The hypothesis of aberrant stress response focuses
on inadequate responses to stressors like infections,
surgical trauma and anxiety (75). There are, among
others, two major aberrant stress responses; exagge-
rated inflammation-induced sickness behavior and
Limbic-Hypothalamo-Pituitary-Adrenocortical (LHPA)
axis dysfunction. In exaggerated inflammation-induced
sickness behavior, systemic inflammatory signals are
transmitted into the CNS and stimulate the synthesis of
pro-inflammatory mediators, activating microglia cells
and damaging neurons (75,78).

The blood-brain barrier changes with increasing age
and dementia, and a compromised blood-brain barrier
will increase the central sensibility to systemic inflam-
mation mediators. Extra-cerebral inflammation itself
might also cause a blood-brain barrier disruption.
Moreover, Alzheimer’s disease and cerebrovascular
pathology may affect the cholinergic, dopaminergic
and noradrenergic systems, making them more prone
to the influence of stress and inflammation (79-81).

Assuming an intact blood-brain-barrier, inflammato-
ry signals in the periphery might be transmitted to the
central nervous system (CNS) through a) direct com-
munication in the circumventricular organs, b) activa-
ting endothelial cells in the cerebral vessels to secrete
soluble prostaglandins into the brain parenchyma, and
¢) activating efferents of the vagus nerve (75).

Cortisol is the central hormone in the human stress
response, and its level increases with stressors like acute
illness, trauma, surgery, systemic inflammation, and
pain. There is some evidence that persistent high levels
of cortisol are associated with delirium, and treatment
with corticosteroids may induce delirium in vulnerable
patients (75,82).

The role of inflammation and LPHA dysfunction
needs to be further explored in future studies.

CONCLUSION

Delirium, characterized by an acute decline in attention
and cognition, is a common and life-changing event.
The prevalence of delirium increases with age, and is
highest among hospitalized older people. Elderly pati-
ents suffering from acute illness, fractures or under-
going cardiac surgery are at high risk of developing
delirium during the acute phase, and of subsequently
developing dementia. The antecedent of delirium is
often multifactorial, the development involving a
complex interrelationship between a vulnerable patient
with predisposing factors and exposure to precipitating
factors (6,7).

Delirium is associated with negative outcomes and
should be prevented. The prevention and treatment of
delirium is mulifactorial, and no pharmacological
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treatment has so far demonstrated significant efficacy. scarce, and further research is warranted to explore the
The knowledge of risk factors and the underlying  mechanisms and thereby develop targeted prevention
pathophysiological mechanisms involved remains  and treatment strategies.
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