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D e m e n t i a

Introduction
Delirium in persons with dementia is
common, is associated with poor clinical
and economic outcomes, and occurs
across all settings of care. Delirium is
superimposed on a dementia when an
acute change in mental status (character-
ized by a fluctuating course, inattention,
and either disorganized thinking or an
altered level of consciousness) occurs in
a patient with pre-existing dementia.1
The pathogenesis of delirium is poorly
understood, but is known to share sever-
al common features with dementia.2

The main risk factor for delirium is
dementia. Delirium occurs in over half of
hospitalized older adults with dementia
and substantially worsens outcomes in a
population already burdened with phys-
ical and mental losses.2–4 In this article,
we briefly review outcomes of delirium
superimposed on dementia (DSD) and
present the evidence and mechanisms for
interventions to prevent and manage
DSD. We conclude with implications for
practice and web-based resources for best
practices in the care of persons with DSD.

Outcomes of Delirium 
Superimposed on Dementia 
Delirium often occurs in the hospital set-
ting, but may occur even more frequent-
ly in community-living persons with
dementia (PWD).3 The prevalence of
DSD ranges from 22 to 89% in both hos-
pital and community settings.4 Delirium
superimposed on dementia accelerates
the trajectory of functional decline and
results in prolonged hospitalization,
rehospitalization, premature placement
in long-term care, death, and increased
costs.5–10 A recent US study found that
the 1-year health care costs attributable to
delirium varied from US$16,303 to
US$64,421 per patient, with the national
burden ranging from US$38 billion to
US$152 billion each year.11 

Cognitive Reserve as a 
Mechanism for Preventing
Delirium Superimposed on
Dementia
While it has not yet been fully tested in
delirium trials, one possible mechanism
for delirium prevention in dementia may

be the enhancement of cognitive reserve.
Interventions that have the strongest
links to improving cognitive reserve in
PWD include physical activity, challeng-
ing mental activities, social interaction,
and avoidance of anticholinergic and
inappropriate medications. Most of the
research on cognitive reserve has focused
on its association with risk for demen-
tia.13 Dementia and delirium, however,
share common clinical, metabolic, and
cellular mechanisms that lead to reduced
cognitive reserve, suggesting that they
may represent points along a continu-
um.2

The enhancement of cognitive
reserve is a mechanism that may modify
risk for the clinical expression of brain
disease. Cognitive reserve includes both
passive and active brain processes that
are protective of disease manifestation.
Brain size and synapse density prior to
disease onset12 and life-long engagement
in mentally stimulating activities such as
formal educational and complex occupa-
tional and leisure activities13 may explain
why individuals with the same amount
of disease pathology have different clini-
cal presentations. It is suggested that per-
sons with less cognitive reserve may be
at a greater risk for exhibiting dementia.

Interventions for Prevention 
of Delirium Superimposed on
Dementia
Despite the high prevalence and poor
outcomes associated with DSD, many
intervention studies have excluded
PWD. Delirium in PWD, however, has
been shown to be reversible and prevent-
able.5 For both preventing and managing
DSD, providers first need an instrument
for early screening and detection, and a
systematic plan for assessment and treat-
ment of the potential causes of delirium
(see Table 1). 

Because delirium is often unrecog-
nized, especially among PWD,14 detec-
tion is perhaps the most challenging part
of preventing delirium in this vulnerable
population. The complexity of DSD,
overlap of symptoms with dementia, and
difficulty in determining the baseline sta-
tus make detection of DSD a challenge in
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the clinical setting. The presence of
dementia, the hypoactive form of deliri-
um, and increased age are all risk factors
for poor detection of delirium.14–16 Most
of the current practice models use the
Confusion Assessment Method (CAM)
to screen for delirium. The CAM has
strong reliability and validity, is user
friendly, and takes less than 10 minutes
to administer.17,18 The CAM assesses four
features of delirium: (1) acute onset and
fluctuating course, (2) inattention, (3) dis-
organized thinking, and (4) altered level
of consciousness. For delirium to be pres-
ent, features 1 and 2 must both be pres-
ent, and either 3 or 4. The CAM should
be administered with other cognitive
tests to fully assess the features of deliri-
um (see Table 1). 

Delirium in PWD usually has multi-
ple causes. Intervention studies for delir-
ium generally fall into four types of
models: geriatric consultation, nurse-led
and geriatric resource nurse models of
care, interdisciplinary multicomponent
models of care, and delirium rooms or
units.19–22 Most of the intervention stud-
ies in delirium thus far are based on
research that identified causal factors for
delirium. These factors have the potential
to reduce cognitive reserve. Personal fac-
tors include age, dementia stage, vision or
hearing impairment, and existing comor-
bidities and illness. Hospital factors may
include an unfamiliar environment, the
use of restraints, impaired sleep, the addi-
tion of new medications, and infection.19

Other factors that have been implicated in
DSD, but have weaker evidence, include
environmental noise, fecal impaction, the
recent loss of a loved one, and relocation
to another unit or room.4

The core interventions for delirium
have not changed much in the past
decade and are based on a controlled
clinical trial by Inouye et al. involving 852
participants.19 That trial also included 253
individuals with dementia and cognitive
impairment, and utilized an intervention
protocol of orientation strategies and
therapeutic activities targeted toward
these patients. In this study, 32% (40/125)
of PWD developed delirium (i.e., DSD)
in the usual care group compared with

only 17% (22/128) of PWD in the inter-
vention group. Arandomized controlled
trial by Marcantonio et al.set out to deter-
mine whether geriatrics consultation
could reduce delirium in hip fracture
patients. This study, of 126 hospitalized
patients, found a statistically significant
reduction in delirium in the consultation
group versus the usual care group (20/62
versus 32/64).23 Subgroup analyses
found that geriatrics consultation
appeared most effective in reducing
delirium in persons without dementia;
however, this was not statistically signif-
icant. A matched controlled nurse-led
study tested prevention measures that
targeted the risk factors of (1) dementia,
(2) vision impairment, (3) hearing impair-
ment, and (4) mobility impairment. Delir-
ium declined from 37 to 13% in the
pre-and post-intervention analyses.24

These few studies, however, demonstrate
conflicting responses to interventions for
persons with dementia and delirium.

Although there are a few studies that
have addressed delirium prevention in
hospitalized older adults, there are cur-
rently no published intervention studies
we are aware of that are specific to delir-
ium in PWD.3,4,25

The Hospital Elder Life Program
(HELP), developed from Inouye’s deliri-
um prevention trial, is designed to
improve cognitive and physical function-
ing and prevent delirium in hospitalized
older adults. The key features of HELP
have been tested in a controlled trial of
hospitalized older adults and widely dis-
seminated throughout the US and Cana-
da.26 The nonpharmacological sleep
protocol component of the Inouye trial
was most effective in those patients with
DSD. 

Avoiding the use of high-risk drugs is
another important strategy for preventing
delirium in PWD who are vulnerable to
central nervous system–active drugs. Sev-
eral recent studies have effectively used

Strategy Tools/Tips

Obtain baseline and family history Blessed*

IQCODE*

Call prior living place

Talk with family if available

Do not assume this is the individual’s normal or 
baseline mental status

Screen for delirium every shift CAM

Improve shift-to-shift report and Consider integration of CAM into EHR
provider-to-provider communication Make mental status a vital sign 
about mental status changes Call prior living place

Assess for attention deficits— CAM 
a hallmark of delirium Digit span†

Spell word backwards

Be vigilant for altered LOC, CAM
especially hypoactivity and Do not assume this is the individual’s normal or 
apathy in persons with dementia baseline status

CAM = Confusion Assessment Method; EHR = electronic health record; LOC = level of consciousness.
*IQCODE and Blessed survey caregivers about mental status months to years prior to hospitalization—items
such as remembering a short list, recalling recent events, getting lost in familiar places.
†Ability to repeat seven digits forward and five backward.

Table 1: Strategies for Early Detection of Delirium Superimposed on Dementia
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computerized decision support and a sleep
protocol to decrease the use of these med-
ications,27 but have not targeted PWD or
examined DSD as an outcome measure. A
few studies have tested the use of medica-
tions such as haloperidol to prevent deliri-
um and decrease the duration of
delirium.28 These studies suffer from small
sample sizes and have reported nonsignif-

icant results.29 Only a few randomized clin-
ical trials have been conducted to prevent
delirium, and none have been specific to
DSD. Despite the paucity of data, demen-
tia is the strongest risk factor for delirium,
and a recent Cochrane review concluded
that there is strong empirical evidence to
target this group.2–4,29

Implications for Practice and 
Research
Tables 2 and 3 include a summary of the
interventions for DSD and current web-
based resources for its prevention and
management. Although they share simi-
lar intervention strategies, many of the
intervention studies for delirium used dif-
ferent models to deliver the intervention,

Intervention Component Rationale

Standardized screening Delirium is difficult to detect in persons with dementia

Assessment and treatment of causes of delirium Delirium often has multiple causes

Providing sensory aids Vision and hearing impairment are independent risk factors in multiple studies

Enhancing hydration and nutrition Dehydration and low albumin are risk factors for delirium

Early mobilization and physical exercise Found to be protective of both delirium and dementia and may decrease delirium 
complications

Treatment of infection Cause of delirium, risk factor for DSD 

Avoiding fecal impaction and urinary retention May be both a complication of delirium and a cause of DSD

Pain assessment and treatment Risk factor for delirium

Sleep hygiene Sleep-wake cycle often reversed in DSD, and medications to treat insomnia may 
cause delirium

Noise reduction and environmental adjustments Studies have been conflicting, but environment has been associated with delirium 
such as using clocks, calendars and DSD

Communication and orientation using a Core intervention in the Inouye delirium trial and HELP* 
white board in room

Falls prevention May be a complication of delirium

Use of medications such as haloperidol, Little empirical evidence for use, but increasing studies and used in clinical practice
donepezil prophylactically

Cognitive stimulation recreational therapy: Core intervention in the Inouye delirium trial* and HELP; cognitive stimulation is 
leisure activities such as reading books and protective for dementia and may increase cognitive reserve in DSD
newspapers, writing for pleasure, doing 
crosswords and puzzles, playing board games
and cards, playing musical instruments

Avoiding potentially inappropriate medication CNS-active medications can both cause DSD and worsen existing delirium
use (Beers Criteria), CNS-active and 
anticholinergic medications

Delirium discharge teaching/planning Since DSD often presents at admission to hospital, this is a natural target for 
prevention, but has not been tested alone

CNS = central nervous system; DSD = delirium superimposed on dementia; HELP = Hospital Elder Life Program.
*See Inouye SK et al., 199919 and Inouye SK et al., 2006.26 

Table 2: Interventions for Delirium Superimposed on Dementia
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targeted specialized populations (ortho-
pedic or hip fracture patients), and had
varying levels of compliance to the proto-
cols. All the models took place in hospitals
or postacute care facilities. In health care
facilities, these strategies can be imple-
mented by nursing assistants or trained
volunteers, as in the Inouye HELP model.
Family members or paid caregivers may
also be recruited to assist with delirium
prevention. A major challenge is translat-
ing these interventions into community
settings. Although only a few models
have addressed discharge teaching, this
may be the most effective strategy to pre-
vent delirium in persons with dementia as
many of these patients present to the hos-
pital with prevalent delirium.

The main goals and strategies for the
management of DSD overlap with those
for prevention of DSD and include early
detection, treatment of the causes of delir-
ium (often multiple), and prevention and

management of the complications of
delirium. Lastly, attempts should be

made to restore physical and mental
functioning to baseline status.

Resource Web Address Description

How To Try This http://www.hartfordign.org/trythis A John A. Hartford Foundation-funded project with New York 
University’s College of Nursing and American Journal of Nursing; offers 
evidence-based geriatric assessment tools including a special series on
dementia and delirium

Hospital Elder http://elderlife.med.yale.edu/public/ Site for the core interventions to 
Life Program interventions.php?pageid=01.03.04 prevent delirium in hospitalized older adults

American Geriatric http://www.healthinaging.org/ Created by AGS for consumers on health and aging
Society Aging in the agingintheknow/default.asp
Know

Healthy Brain Canada http://www.alzheimer.ca/english/ Official site for the Canadian Alzheimer Society; this website includes 
brain/brain_intro.htm practical protection measures for brain health from evidence-based 

literature

Vancouver Island http://www.viha.ca/mhas/ This site has consumer and professional tips on delirium including 
Health Authority resources/delirium/ discharge teaching for delirium and videos
delirium site

Posit Science http://www.positscience.com/ This corporate site has computer brain fitness programs for sale

Neurobic Exercises http://www.neurobics.com/index.html This site has 83 different brain exercises

Beers Criteria for http://archinte.ama-assn.org/cgi/ A list of medications to avoid in older 
inappropriate reprint/163/22/2716.pdf adults because the risks outweigh the benefits, and safer alternatives exist
medication use 

*All Internet sites accessed on January 9, 2009.

Table 3: Web Resources for Delirium* 

Delirium in persons with dementia is common, is associated with poor clinical and 
economic outcomes, and occurs across all settings of care.

Delirium is superimposed on a dementia when an acute change in mental status 
occurs in a patient with pre-existing dementia.

The complexity of delirium superimposed on dementia (DSD), overlap of symptoms 
with dementia, and difficulty in determining the baseline status, make detection of DSD
a challenge in the clinical setting; thus, while patients are hospitalized, delirium should
be screened for on every shift with a validated instrument.

While it has not yet been fully tested in delirium trials, one possible mechanism for 
delirium prevention in dementia is the enhancement of cognitive reserve.

Strategies for the prevention of DSD include sensory aids, proper hydration, sleep 
enhancement with nonpharmacological treatments, early mobilization, avoidance of
central nervous system–active medications, environmental modifications, and cognitive
stimulation.

Key Points
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One resource that focuses on best
practices for DSD is the How To Try This
(HTTT) series (see Table 3), which pro-
vides an algorithm for assessing both
delirium and dementia. The HTTT series
is free to the public and includes articles
with companion videos involving real
patients and staff demonstrating assess-
ments and interventions. A 2008 HTTT
focus on DSD uses a case study and algo-
rithm for DSD.30

Conclusion
Much of what is currently known about
preventing and managing DSD is
derived from studies on delirium alone,
as many of these studies have excluded
PWD. These strategies include simple
and multicomponent interventions such
as providing sensory aids, ensuring
proper hydration, enhancing sleep with
nonpharmacological treatments, using
early mobilization, avoiding central nerv-
ous system–active medications, making
environmental modifications, and pro-
viding cognitive stimulation. These inter-
ventions are thought to enhance
cognitive reserve. Future studies should
test delirium interventions specific to
PWD and methods to prevent DSD in the
home and community setting before the
older adult presents to the emergency
room or acute hospital setting.

No competing financial interests declared.
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Use an objective tool to assess for delirium every shift.

Carefully review all medications (old and new) and other possible causes for delirium 
(infection, dehydration, etc.) when an older adult with dementia has an acute change
in mental status or altered level of consciousness.

Consider the diagnosis of hypoactive delirium in an older adult with dementia who is 
suddenly more quiet than usual, eating less, or sleeping more.
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