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ABSTRACT 
Objective: The aim of this study is to provide an overview of prevalence, 
symptoms, risk factors and prognosis of delirium in primary care and 
institutionalized long-term care. 
Design: The method used in this study is a systematic PubMed search and 
literature review. 
Results: The prevalence of delirium in the population among the elderly aged 
65+ years is 1–2%. Prevalence rises with age: 10% among a “general” 
population aged 85+ years. Prevalence rises up to 22% in populations with 
higher percentages of demented elder. In long-term care, prevalence ranges 
between 1.4% and 70%, depending on diagnostic criteria and on the prevalence 
of dementia. There is a significant increase of the risk of delirium with age and 
cognitive decline in all groups. Concerning prognosis, most studies agree that 
older people who previously experienced delirium have a higher risk of 
dementia and a higher mortality rate. Population and long-term care studies 
show the same tendency. 
Conclusions: Delirium in a non-selected population aged 65+ years is 
uncommon. However, prevalence rises very quickly in selected older groups. 
Primary care doctors should be aware of a relatively high risk of delirium 
among the elderly in long-term care, those older than 85 years and those with 
dementia.  
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INTRODUCTION 
Delirium is quite a common syndrome in hospitals, especially in intensive-care units 
and on post-operative wards. It affects 14–56% of all elderly hospitalized patients 
(Fong et al., 2009). Delirium is also frequently encountered in terminal, palliative 
care. In the general population, delirium is probably uncommon (1–2%) (Fong et al., 
2009). 
Most authors of literature about delirium emphasize the problem of poor 
identification of delirium by hospital doctors. Delirium with hypoactive symptoms 
rather than psychomotor agitation is particularly prone to being missed because of 
the seemingly non-alarming symptoms (Lyons, 2006). Several studies have found a 
strong association between delirium and poor prognosis. Delirium predisposes 
patients for cognitive deterioration, higher mortality, hospitalization and 
institutionalization (Laurila et al., 2004; van der Mast et al., 2004; Lyons, 2006; Fong 
et al., 2009). 
General practitioners (GPs) do not report delirium very often. Data from the 
Australian “BEACH” (Charles et al., 2006) program only show 0.03% organic 
psychosis in older patients aged 65+ years over 3 years. The “Dutch Second National 
Study on Morbidity and Interventions in General Practice”(van der Linden et al., 
2004) reports a respective prevalence of 0.09% (age range 65–74 years) and 0.54% 
(75+ years) GP contacts concerning organic psychosis. A Greek study (Lixouriotis 
and Peritogiannis, 2011) found 1.1% delirium retrospectively in all primary care 
contacts (all ages); this amounts to 0.18% on a population basis. These low 
frequencies could be a result of the extramural rarity of the condition. Considering 
the high chance of missing delirium in a hospital (76% in a hospital emergency 
ward) (Han et al., 2009), the real prevalence in primary care is probably higher than 
the 0.03–0.54% observed. 
The combination of poor prognosis, the high chance of missing delirium symptoms 
and the very low prevalence reported in general practice make it important to learn 
more about the “true” prevalence, presentation and prognosis of delirium in the 
population of elderly at home or in long-term care (LTC). 
We are interested in delirium from a GP's point of view. Recently, there have been 
increasing numbers of studies published on delirium in the hospital. Few has been 
published about delirium in the older population at home or in LTC. In several 
countries, GPs are responsible for the elderly in LTC. We believe that knowing more 
about delirium in the general older population and in LTC is important because of 
the aforementioned high risk of missing a treatable disease and missing a diagnosis 
with a poor prognosis. We carried out a literature review on delirium in the general 
older population, including LTC. The research question was what is known about the 
prevalence, presentation, risk factors and prognosis of delirium in older people in the 
general population and in LTC? 
We expected to find higher prevalences when screening a population than the 
prevalences from GPs' reports. We expected higher prevalences in LTC than in the 
elderly living at home. We expected a less explicit presentation due to the lower 
severity in the somatic illnesses causing delirium and a more protracted and less 
acute course in chronic disease (Lindesay et al., 1990). We expected similar (at home 
or in LTC) risk factors and poor prognosis in terms of cognitive deterioration, 
mortality, risk of hospitalization and institutionalization. 
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METHODS 
Publications on the subject were retrieved from PubMed up to 1 February 2011. We 
collected all the publications matching the following search criteria: [delirium or 
confusion] and [community-dwelling or extramural or GPs or general practice or 
nursing home or LTC facility or housing for the elderly or assisted living facilities or 
homes for the aged or primary health care or family practice or ambulatory care or 
outpatients] and aged (mesh). We found 1089 articles. 
Two of the authors (EL and PV) selected studies from this list after reading their 
titles and summaries. Publications were included when they met the following 
criteria: age 65+ years and concerning delirium in a primary care environment, the 
general population or in LTC. Publications were excluded if the research was carried 
out in a hospital. Publications about oncology and palliative/terminal care were also 
excluded because they concern a very specific group of patients with end-of-life-
related delirium, specific medication-related delirium and specific prognoses. 
Twenty-two articles were selected. After this selection, the first author read all the 
articles and added two articles found by screening the literature lists. Two authors 
(EL and PV) then assessed the quality of the papers, using the “SUMARI” checklist. 
This checklist assesses the validity of descriptive and correlational studies (see 
Appendix 1). Each study was given a “score” on each of the 12 checklist items. The 
authors agreed on the scores by discussion. During this process, three articles were 
excluded because they did not discuss delirium or concerned a highly selected part of 
the population. The results were recorded in tables 1 and 2 describing the number of 
studied patients, aspects of the studied population (percentage demented elderly, 
home/population/LTC), age, prevalence of delirium (point or period prevalence), 
diagnostic instruments and study design (retrospective/prospective and SUMARI 
score). Finally all studies were described in the Section on Results, seeking 
similarities and differences in prevalences of delirium, presentation, risk factors and 
prognosis, taking into account the differences between the aspects of the studied 
population, the age group, the study design, diagnostic instruments used and the 
height of the SUMARI score. 

RESULTS 
Eight studies were selected which were on population or non-institutionalized 
groups. Some of those studies compared people at home with those in LTC and in 
hospital care. One of these studies is also listed in the LTC table. Fourteen LTC 
studies were selected. 

[TABLE 1 -2] 

RESULTS REGARDING PREVALENCE, PRESENTATION, RISK FACTORS AND PROGNOSIS 

Prevalence in population 
The prevalence reported in studies of the general population aged 65+ years varied 
from 0.5% to 34.5%. Low prevalences were found in studies that excluded those 
suffering from dementia. Higher age (75+ and 85+ years) corresponds with higher 
risk of delirium. A longer observation period expectedly produced higher 
prevalences. Nevertheless, Fick et al. (2005) searched the database of a large 
insurance company during 3 years and found only 2.3% delirium, probably because 
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these were retrospectively traced diagnoses. They found most delirium diagnosed at 
hospitals (36%) and emergency room (30%). Approximately 15% was diagnosed 
during office visits, only 1% at home and 2.2% at skilled nursing homes. 

Prevalence in long-term care 
Prevalence in LTC ranged between 1.4% and 70.3%. On average, the prevalences 
were much higher in an institutionalized population compared with the “at home” or 
partly institutionalized general population. Lower percentages were found when 
stricter delirium criteria were used (full delirium) or strict exclusion criteria were 
applied (such as severe dementia, not able to write). Very high percentages were 
found in populations with dementia. 
Laurila et al. (2003) compared different diagnostic criteria (ICD-10, DSM-II, DSM-
III-R and DSM-IV) and found a wide range of prevalence, from 10.1% to 24.9%. 
McCusker et al. (2011) measured an initial prevalence of 3.4% among moderately 
demented older patients, but at 6 months follow up after doing a confusion 
assessment method (CAM) every week, they found a 33.3% incidence of delirium. 
None of the studies investigated the relationship between delirium subtypes and the 
prevalence. 

Presentation in population 
None of the studies mentioned specific presentation of delirium in primary care or 
population settings. 

Presentation in LTC 
No study specifically considered the presentation of delirium in LTC, although some 
mentioned a few aspects. Cacchione et al. (2003a) found in their cross-sectional 
study of 29 acutely confused LTC patients, 31% hyperactive-type confusion, 28% 
hypoactive type and the others mixed or no specific type. Arinzon et al. (2011) 
found34% hypoactive delirium, 24% hyperactive delirium and 42% mixed-type 
delirium. Those types are also described in hospital studies. 
Mentes et al. (1999) found the following symptoms in nursing home patients: less 
alert/easily distracted, changing awareness of the environment, episodes of 
incoherent speech, periods of motor restlessness/lethargy and variable cognitive 
ability. Perhaps “rejection of care” is a presentation of delirium that has not yet been 
recognized. Ishii found 34.5% delirium in a group of patients who presented 
“rejection of care”. 

Risk factors in population 
Von Gunten and Mosimann (2010) found a relationship between a higher NHCAM 
score (a validated nursing home CAM) among newly admitted Swiss nursing home 
patients and baseline characteristics such as greater dependency, lower cognitive 
functioning, depression, urine incontinence and recently added medication. This 
study was cross-sectional, so no cause-and-effect relation can be established. Andrew 
et al. (2006) found relatively more cases of urine incontinence among delirious 
patients, Mentes et al. (1999) observed a significant relationship with dementia, 
inadequate fluid intake in the preceding 3 days and falls in the preceding 30 days. 
Rahkonen et al. (2001) found a relationship between two baseline parameters—
MMSE score <24 and systolic blood pressure >160—and the development of 
delirium over 3 years among older people aged 85+ years in a Finnish population. 
Living in an institution was of no influence. 
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Fick et al. (2005) observed a higher incidence of treatment for cardiovascular 
disease, urinary tract infection, dehydration and pneumonia in the month preceding 
the delirium diagnosis. These factors seem to be possible causes, not risk factors for 
delirium. The reliability and validity of this study is not clear. 
Eriksson et al. (2010) found in a multivariate regression model that delirium was 
significantly associated with Alzheimer's disease, multi-infarct dementia, depression 
and heart failure as predisposing factors and with urinary tract infection as 
precipitating factor. White et al. (2004) compared patients aged 75+ years presenting 
at an emergency ward: those who presented with delirium (“community acquired”) 
were more often demented and living in a care institution than those who developed 
delirium after 48 h in the hospital. This suggests that there is a group of relatively 
healthy patients who develop delirium as a result of hospitalization and that those 
who develop delirium at home are a more vulnerable group. Lerner et al. (1997) put 
forward the causes of delirium in their group of Alzheimer's patients. They mainly 
found urinary tract infections (28%), stress (death of a spouse, change of residence or 
severe pain), surgery, medical illness and medication as the causes of delirium onset. 

Risk factors in LTC 
Cacchione et al. (2003a) found factors associated with acute confusion, such as 
having a pulmonary disorder, abnormal potassium or sodium levels in serum and 
hearing deficit. The study does not differentiate between factors as pulmonary 
disorder and hearing deficit, which seem more predisposing factors and abnormal 
potassium or sodium levels that could be precipitating factors. Notably, many factors 
from the Neelon and Champaigne's (NEECHAM) list (Neelon et al., 1996) were not 
significantly related to acute confusion, such as lack of orienting devices, vision 
deficit, age, gender and cognitive impairment. 
Voyer et al. (2009a, 2009b, 2010) discovered a major role for predisposing risk 
factors in increasing the risk of developing delirium in the elderly with dementia. 
They viewed delirium as a multifactorial entity, strongly predisposed by age, severity 
of dementia, functional autonomy deficits, dehydration, pain and depression, fever, 
behavioral disturbances and number of medications. Precipitating factors mentioned 
were physical restraint use, under-stimulation, physical environment (familiar and 
orienting objects in the room) and the use of high-risk drugs. Cacchione et al. 
(2003b) considered sensory impairment as a risk factor for acute confusion and 
found a significant relationship with visual impairment and dual (visual and auditory) 
impairment. Culp and Cacchione (2008) investigated and found a relationship with 
existing low body mass index (under 22) among nursing home residents and an 
increased risk of developing delirium. Dosa et al. (2007) observed demographic 
differences between delirious and non-delirious nursing home residents. The 
prevalence of delirium was higher in Caucasians and increased with age. It was also 
associated with mild to moderate cognitive impairment and oddly enough with less 
physical impairment. Arinzon et al. (2011) found the following as the most likely 
primary aetiologies for delirium in a geriatric ward/LTC setting: infection (58%; 
mainly pneumonia), metabolic (36%; dehydration) and drug-induced (18%). 

Prognosis in population 
According to Andrew et al. (2006), the prognosis of older patients with delirium was 
worse compared with the prognosis of older people without delirium in the same 
cohort. Four out of 21 people with delirium (without dementia) survived after 
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5 years, a figure comparable with the 5-year survival rate for severe dementia. The 
rest of the cohort, those without delirium, had a 5-year survival rate of 70%. 
Delirium seems to predispose for dementia and vice versa. Fick's (Fick et al., 2005) 
database study in the US describes a group of patients with delirium superimposed 
on dementia. In 33% of those cases, delirium was diagnosed first and dementia later; 
the other 66% had the diagnoses reversed. 
Rahkonen et al. (2000) found that 50% of cognitively intact elderly presenting at 
hospital with delirium developed dementia in the ensuing 2 years. Mortality was also 
significantly higher in the delirium group. Vilalta-Franch et al. (2009) calculated a 
relative risk of mortality of 2.65. Lerner et al. (1997) found that their group of 
Alzheimer's disease patients had a significant worse total “Blessed ADL score” and 
risk of hallucinations when they had a history of delirium compared with matched 
Alzheimer's disease patients without a history of delirium. 

Prognosis in LTC 
In their mainly demented LTC population, Arinzon et al. (2011) found only 33% 
complete resolution of delirium over the 3-year study period, persistence in 12% and 
patient death in 48%. 
Ishii et al. (2010) searched for patient characteristics that could be related with 
rejection of care: after delusion and depression, delirium is a significant risk factor 
for rejection of care in LTC. 
Cacchione et al. (2003a) found a significantly higher mortality rate in the 3 months 
after acute confusion among LTC residents. Laurila et al. (2004) found very similar 
prognoses for patients diagnosed according different delirium criteria. Mortality at 
1 year was 31.4–41.9% and 57.8–65.1% at 2 years. Dosa et al. (2007) found that 
mortality rates were increased for nursing home residents who had a delirium within 
90 days after hospital discharge. The risk of re-hospitalization within 30 and 90 days 
was also increased for those who had experienced delirium. Yang et al. (2009) found 
that a hypoactive form of delirium in demented patients carried with it a higher risk 
of death than the hyperactive forms. 

DISCUSSION 
We found that the prevalence of delirium in an open population aged 65+ years with 
no specific care and without excluding dementia ranged between 1.75% and 2.3%. 
The prevalences of delirium in LTC were much higher in general. Specific symptoms 
or signs of delirium for primary care are not found. Prognosis is unfavorable. 
Prevalence in the open population is higher than the 0.03–0.44% recorded by GPs 
mentioned in the introduction. This difference can partly be explained by the high 
probability of not noticing delirium (just like in hospitals) and partly by incomplete 
records being kept of delirium. It is probable that GPs record cases of delirium as the 
somatic illness that causes it or as dementia. Another explanation for the low 
prevalence found in GP registration as compared with prevalences found in study 
setting is the big overlap of delirium with dementia and resemblance of 
neuropsychiatric symptoms in dementia with delirium. Distinction between delirium 
and dementia can be very difficult, even in a study setting (Hölttä et al., 2011) 
The population studies with higher delirium prevalences were those on the 
population aged 85+ years, the purely demented population or a selected group of 
elderly receiving home medical care. 
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A high percentage of elderly people with dementia in LTC seemed to account for a 
higher prevalence of delirium. Young et al. (2011) point out that delirium and 
dementia are strongly interrelated. 
Other differences were caused by different diagnostic criteria, “full” versus 
“probable” delirium and DSM-II (29%) versus CAM (70%) (Voyer et al., 2009a, 
2009b). Some researchers found low percentages because they only assessed patients 
on 1 day—a true “point prevalence”—compared with others who screened for 
28 days or searched databases over a 1–3 year period. Some studies excluded patients 
with severe disease, the terminally ill, the severely demented and those who could 
not read or write. Other studies showed that these groups are specifically at risk for 
developing delirium. Therefore, studies with more exclusion criteria will probably 
find a lower delirium prevalence. Finally, “long-term care” was not clearly defined in 
most studies. The definition of LTC could range from “homes for the elderly” with a 
minimum of medical care to “post acute care facilities” and “skilled nursing 
facilities” where people receive extensive medical care. This makes comparison even 
between LTC populations difficult. Considering the fact that hospitals are under 
pressure to shorten hospital stays, it is probable that more older patients will be 
transferred to LTC while still suffering from delirium (Lyons, 2006). On the other 
hand, longer hospital stays induce more delirium (Isaia et al., 2009). 
Nevertheless, it seems clear that people receiving any kind of care, dementia patients 
and elderly aged 85+ years are significantly more at risk of developing delirium than 
the elderly aged 65+ years not meeting these criteria. 
None of the studies mentioned specific symptoms of presentation of delirium in the 
population or in LTC. Tingström et al. (2010) wrote an interesting qualitative study 
about the non-specific signs and symptoms of infection in institutionalized older 
persons, as perceived by nursing assistants. Considering delirium as a non-specific 
sign of infection—and of other diseases—the “early” signs and symptoms found in 
this study could very well represent the early presentation of delirium in 
institutionalized elderly people. The nursing assistants used “not as usual” or “seems 
to be ill” to describe general signs and symptoms of discomfort related to possible 
infection, which included indicators as unrestrained behavior, aggressiveness, 
restlessness, confusion, tiredness and feebleness, eating less, pain and fever. 
The risk factors for delirium noted in the studies differ. Most studies agree on a 
significant increase of risk of delirium with age and cognitive decline. One could 
debate about the “cognitive decline” as a risk factor; this could also be an early 
symptom of delirium. Also depression and dementia are often mentioned as risk 
factor, but one should be aware that symptoms delirium in elderly can strongly 
resemble dementia and depression. 
A few studies investigated the most frequent causes/precipitating factors and 
primarily found infections (urinary tract and pneumonia). The studies are too 
inhomogeneous to produce a general conclusion. Nothing can be concluded about 
different risk factors at home or in LTC on the basis of these studies. 
The prognosis is worse for elderly people with delirium than for those without. They 
have a higher risk of dementia and a higher mortality rate. Population studies and 
LTC studies show the same tendency. 
We found a wide range of studies about delirium in the population and in primary 
care. This critical review provides a good survey of what has been studied so far in 
delirium outside hospital walls. Studies were compared using a critical SUMARI 
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score and diagnostic method and selection criteria were taken into account. The 
duration of the diagnostic process and the compilation of the study population were 
also compared. The limitations of this review are the relatively small number of 
studies considered: we did not find any recent screening studies of a primary care 
population, only ones of the general population or of a population in LTC. This 
complicates arriving at any conclusions about the number of delirium cases missed in 
primary care. The diversity of understandings of what is called “long-term care” in 
the various countries also caused us to be cautious in comparing the LTC populations 
too readily. We tried to describe the characteristics of the different populations and 
compared studies mainly on the basis of these characteristics. 

CONCLUSION 
 Delirium in primary care has not yet been investigated extensively. GPs report data 
that show very low prevalences: 0.03–0.44%. Retrospective population studies find 
1.75–2.3%. GPs probably therefore miss many delirium cases, just as doctors do in 
the hospital. Prevalence rises in older populations (10–22%), populations with 
dementia and in LTC (1.4–58%). The risk factors are age and cognitive decline. 
Prognosis after delirium shows an increased risk of dementia and a higher mortality 
rate. These figures indicate that GPs can probably diagnose much more delirium, 
depending on the population they are dealing with. This is important because of its 
diagnostic, treatment and prognostic implications. We conclude that there are three 
categories of elderly at risk of developing delirium: those living in a care facility or 
receiving medical care at home, the elderly with dementia and those older than 
85 years. 
More research is required to determine how frequently delirium is presented in 
primary care and how often primary care doctors miss delirium.   
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