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Abstract
Objective Our aim was to measure the prevalence of delirium, its clinical features, and outcomes in older patients referred 
to a memory clinic.
Methods A retrospective cohort study of 109 older outpatients with delirium referred to a memory clinic with a home care 
service. Delirium was diagnosed using the confusion assessment method and dementia with the DSM-5 criteria. We col-
lected information on cognitive and functional status, mortality, institutionalization, and hospitalization during 6 months 
following the delirium episode.
Results Delirium prevalence was 3.6%, mostly of hyperactive type. Delirium worsened functional (ADL 2.95 ± 1.95 vs. 
2.16 ± 1.84) and cognitive (MMSE 13.88 ± 8.96 vs.11.0 ± 9.49) status after 6 months compared to the baseline. The mortal-
ity rate was 29.4%, and 28.3% were admitted to a long-term facility after the episode of delirium. Of these patients, more 
than half were hospitalized during the follow-up. Of the 109 patients with delirium, 85 were managed at home and 24 were 
hospitalized. Patients who were hospitalized had more severe behavioral symptoms during the delirium episode. There was 
no difference in mortality and institutionalization according to the home or hospital management.
Conclusions This retrospective cohort study adds novel information to the existing literature of an understudied setting and 
population. The study supports the need to further investigate the feasibility and efficacy of the hospital at home models for 
the prevention and management of delirium in a high-risk population.
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Introduction

Delirium is defined as an acute disturbance in attention 
and cognition that develops over a short period of time and 
is caused by an underlying clinical condition. Delirium 

prevalence in the acute hospital ranges from 17 to 50% 
according to the settings [1]. The occurrence of delirium is 
associated with adverse outcomes including increased hos-
pital costs, mortality, dementia and worsening of dementia 
and functional decline [2–5]. Additionally, it has been shown 
that delirium is a stressful event for the patients and the car-
egivers, also in the context of dementia [6–9].

However, little is known on delirium in the community, 
with a prevalence ranging from 0.50 to 22% according to 
the presence of dementia [10–13]. The largest prospective 
cohort study included 261 outpatients with dementia fol-
lowed up in a memory clinic and reported a delirium preva-
lence of 19.4% at the time of the follow-up visit [12]. Addi-
tionally, to date, it is unclear what are the outcomes related 
to delirium in community settings, how delirium is actually 
managed and which would be the best approach especially 
in the context of dementia.
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Increasing the knowledge about delirium in the commu-
nity may be relevant to further develop and test interven-
tions. For example, a recent study reported the feasibility 
and the acceptability of a nursing intervention to detect and 
reduce delirium incidence among older adults with mild 
cognitive impairment discharged from an acute hospital 
[14].

The aims of this study include: (1) to assess the preva-
lence of delirium in older outpatients referring to a memory 
clinic with a home care service; (2) to investigate the clini-
cal characteristics of patients with delirium; (3) to study 
the association between delirium and negative outcomes at 
6-month follow-up including hospitalization, mortality and 
institutionalization; and (4) to compare clinical character-
istics and 6-month outcomes between patients managed at 
home and in the hospital.

Materials and methods

Setting and patients

This is a retrospective cohort a study of 109 older patients 
with cognitive impairment and delirium assessed in a mem-
ory clinic with a home care service, Cognitive Disorders and 
Dementia Unit, Primary Care of Health Authority and Ser-
vices in Modena (Italy) in 2017. Patients are referred to the 
memory clinic by a general practitioner as first visit or are 
evaluated by a geriatrician during a follow-up visit. Moreo-
ver the memory clinic can accept General Practitioner’s (GP) 
fast evaluation request in case of severe cognitive/behav-
ioural changes. After the GP refers the patient to the memory 
clinic a nurse case manager organizes the evaluation within a 
maximum of 10 days. A total of 2995 patients with dementia 
were referred to this service in 2017. We included all older 
patients who received a diagnosis of delirium detected by 
a geriatrician in an outpatient clinic consultation or home 
visits; 76 of these where referred by a GP as fast evalua-
tion or re-evaluation. The Health Trust (AUSL) of Modena 
approved the study. Informed consent was waved due to the 
retrospective nature of the study.

Delirium and dementia evaluation

The presence of delirium was diagnosed by trained geri-
atricians of the memory clinic using the confusion assess-
ment method (CAM) at the moment of the outpatient or at 
home visit, before administering the cognitive tests [15]. The 
CAM is a widely used tool with high sensitivity and speci-
ficity for delirium detection. The administration takes about 
5–10 min. Psychomotor delirium subtypes (i.e. hyperactive, 
hypoactive, and mixed) were categorized according to the 
geriatric clinical evaluation.

Cognitive assessment and/or diagnosis of dementia, 
severity and type of dementia, behavioral symptoms of 
dementia within 6 months before the occurrence of delir-
ium, at the time of delirium onset and at 6 months were col-
lected using the clinical records of the memory clinic. The 
presence of dementia was defined according to the DSM-5 
criteria [16]. It was possible to ascertain—via the medical 
records—the cognitive, functional and behavioral measures 
before the delirium episode only for patients in charge of 
the memory clinic. The mini-mental state examination, a 
cognitive screening test that ranges from a minimum of 0 
(cognitive functions completely lost) to a maximum of 30 
(normal cognitive performances), was collected before the 
delirium onset, and at 6-month follow-up [17]. The severity 
of dementia was graded using the Clinical Dementia Rat-
ing Scale (CDR) a 3-point scale that ranks different level 
of dementia with a score of 0 indicative of normal cogni-
tive, 1 questionable cognitive impairment, 1 mild cognitive 
impairment, 2 moderate cognitive impairment, 3 severe 
cognitive impairment [18]. CDR were obtained from clini-
cal and anamnestic interview with caregiver. Behavioral 
and psychological symptoms of dementia were assessed 
with the neuropsychiatric inventory (NPI) from 0 (absence 
of behavioral symptoms) to 144 points (maximum severity 
of behavioral symptoms) [19]. At the time of delirium and 
at 6-month follow-up were recorded the score of each NPI 
items, while before the index delirium evaluation it was col-
lected only the total NPI score.

Each patient at every follow-up visit was always evaluated 
with the CDR and the NPI but the MMSE was not always 
administered.

Clinical evaluation and management

For every patient, we collected demographic information 
including age and gender, comorbidity using the CIRS 
severity index [20]. Functional status was evaluated with 
the activities of daily living (ADLs) before the occurrence of 
delirium, at delirium onset and at 6 months [21]. The ADL 
score ranges from 0 (all functions lost) to 6 (all functions 
maintained). ADLs before delirium were collected with 
main caregiver. Delirium etiology was ascertained via the 
clinical evaluation performed during the geriatric evaluation. 
We recorded if the patient, after the delirium diagnosis, was 
managed at home or if the patient was hospitalized.

After the home or clinic evaluation, the geriatrician can 
order fast-track laboratory exams or instrumental evaluations 
using a day service. The geriatrician suggests the caregivers 
a non-pharmacological intervention (e.g., cognitive stimu-
lation and mobilization; support the use of hearing aids or 
eye glasses) for the patients. The caregiver is sustained by a 
phone contact with a psychologist for a psychological sup-
port, training about delirium and psychosocial intervention. 
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A pharmacological therapy is prescribed only in case of 
symptoms distressing for patients and when the safety of 
the patients and other is compromised, as indicated by the 
most recent guidelines [22, 23]. After the clinical evalua-
tion, the geriatrician plans for a short-, middle- or long-term 
follow-up according to the complexity and the severity of the 
clinical situation. The final decision to manage the patient 
at home or to admit the patient to the hospital was based 
according to type of clinical problem underlining the occur-
rence of delirium, unsuccessful therapy or poor caregiver 
compliance.

Finally, we collected information on mortality status, 
institutionalization, and hospitalization after the episode of 
delirium at 6 months via phone interview or in person evalu-
ation at the memory clinic.

Statistical analysis

Continuous variables are presented as mean ± standard 
deviation, while categorical data as number and proportions. 
Differences in the NPI items score during and after delirium 
episode were tested with ANOVA test as the differences in 
the MMSE, NPI, CDR and ADLs before, during and after 
the resolution of delirium. Comparison between home and 
hospital delirium management was performed with Pear-
son’s Chi-squared test χ2 for categorical data and ANOVA 
test for continuous data. Differences were assumed to be 
significant at p < 0.05. Analysis were performed using SPSS 
(Statistical Package for Social Sciences) version 24.

Results

Out of 2995 patients evaluated in the memory clinic in 2017, 
109 (3.64%) were diagnosed with delirium. The mean age 
was 84.6 ± 7.74 years old, most of them were women and 
had a moderate comorbidity (Table 1). At the baseline, 
most of the patients had a dementia diagnosis (86.24%) 
and 13.76% had mild cognitive impairment. Only 17.4% of 
patients did not have any previous diagnosis of cognitive 
impairment at the time of the home or clinic assessment. The 
mean CDR was 2.36 ± 1.47, indicative of moderate dementia 
and with relatively minor behavioral symptoms.

Most of the patients had hyperactive delirium (N = 84, 
77.1%), followed by the hypoactive (N = 14, 12.8%), and 
mixed (N = 11, 10.1%) delirium subtypes.

At the moment of delirium, patients worsened the 
behavioral symptoms of dementia and functional status, as 
measured with the NPI and ADL, respect to the baseline 
(Table 1). The precipitating factors were mainly infections 
or sepsis, followed by pain, respiratory distress or heart 
failure and multifactorial causes. At the 6-month follow-
up, we observed a worsening of the cognitive performance 

(MMSE before delirium 13.88 ± 8.96; after delirium MMSE 
11.0 ± 9.49; CDR before delirium 2.36 ± 1.47 and after delir-
ium 2.73 ± 1.33) and functional performance (ADL before 
delirium 2.95 ± 1.95; after delirium 2.16 ± 1.84). However, 
the difference in the ADLs between the time of delirium 
and after delirium was not statistically significant (Table 2).

Behavioral symptoms improved after the resolution of 
delirium but the severity was higher compared to the pre-
delirium evaluation (NPI before delirium 9.26 ± 9.39; dur-
ing delirium 34.99 ± 15.91; after delirium 15.82 ± 13.18). 
The severity of each behavioral symptoms was lower after 
delirium except for euphoria (Table 3). The mortality rate 

Table 1  Characteristics of 109 older patients with delirium

Variables are reported as means ± SD and as numbers and percentage
CIRS Cumulative Illness Rating Scale, ADL activities of daily living, 
MMSE mini-mental state examination, CDR Clinical Dementia Rat-
ing Scale, NPI neuropsychiatric inventory

Variable Total
N = 109

Age 84.6 ± 7.74
Gender (female) 65 (60%)
CIRS severity index 2.51 ± 1.15
Delirium subtypes
 Hyperactive 84 (77%)
 Hypoactive 14 (12.8%)
 Mixed 11 (10.1%)

Dementia and subtypes
 Vascular dementia 38 (34.86%)
 Alzheimer dementia 28 (25.69%)
 Vascular and Alzheimer dementia 14 (12.84%)
 Fronto-temporal dementia 3 (2.75%)
 Parkinson dementia 1 (0.91%)
 Lewy body dementia 5 (4.59%)
 Mild cognitive impairment 15 (13.76%)
 Other 5 (4.59%)

Delirium etiology
 Sepsis/infection 26 (23.85%)
 Dehydration 2 (1.83%)
 Pain 12 (11%)
 Drugs 3 (2.75%)
 Heart failure 8 (7.33%)
 Respiratory failure 8 (7.33%)
 Fracture 4 (3.67%)
 Minor stroke 2 (1.83%)
 Constipation 3 (2.75%)
 Multifactorial 12 (11.1%)
 Other 29 (29.60%)

Outcomes at 6 months
 Mortality 32 (29.36%)
 Institutionalization 30 (28.3%)
 Hospitalization 52 (47.1%)
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was 29.36% and 28.3% were admitted to a long-term facility 
after the episode of delirium. Of these patients more than 
half were hospitalized in the 6 months after delirium.

Of the 109 patients with delirium, 85 (78%) were man-
aged at home and 24 (22%) were hospitalized (Table 4). In 
both groups, there was a high prevalence of hyperactive 
delirium but it was much higher in those hospitalized. We 
did not detect any statistically significant differences between 
these two groups regarding the clinical, cognitive and behav-
ioral characteristics before the onset of delirium. Moreo-
ver, the two groups did not differ for the type of dementia, 
neither for precipitant factors for delirium. Patients who 
were hospitalized had more severe behavioral symptoms 
compared to those managed at home (NPI 44.04 ± 15.81 vs. 
32.44 ± 15.07). We did not find any difference between the 

groups in the rate of mortality and institutionalization after 
six months but people with delirium managed at home had 
higher rates of hospital access after 6 months respect to peo-
ple managed in the hospital.

Discussion

This is the first study to combine the evaluation of delirium 
prevalence and outcomes with a longitudinal follow-up in a 
relatively large sample of older patients referred to a memory 
clinic with a home care service. We found a relatively low 
prevalence of delirium with a higher proportion of hyper-
active delirium subtype. Behavioral symptoms worsened 
during the delirium episode and at 6-month follow-up, we 
detected a decline in cognitive and functional performance 
compared to the pre-delirium evaluation, although the dif-
ference in the functional performances between delirium and 
delirium resolution was not statistically significant. More 
than half of these patients were hospitalized in the 6 months 
after the occurrence of delirium. The majority of the patients 
were managed at home and only 22% were hospitalized. 
Those who were hospitalized had significant more severe 
behavioral symptoms and higher comorbidity, compared to 
those managed at home. Additionally, those who were hos-
pitalized even at 6-month follow-up still had more severe 
behavioral symptoms.

To date, relatively few studies have been carried out 
to investigate the occurrence of delirium at home and its 
management [10–14]. Two studies were retrospective [10, 
13] and one study was prospective [12]. In the retrospec-
tive studies, delirium prevalence range from 13.3 to 22%. 
In the prospective cohort study delirium prevalence was 
19.4%. The prevalence in our study is in line with other 
studies enrolling patients without dementia [11]. However, 

Table 2  Differences in cognitive 
and functional performances 
according before, during and 
after delirium resolution

The MMSE was available for 91 patient at T0 and T6. The CDR was recorded in 109 patients at T0 and 78 
patients at T6. The NPI was registered for 105 patients at T0, 109 patients at T1 and 77 patients at T6. The 
ADLs were recorded in 109 patients at T0 and T1, and 77 patients at T6
a Significant difference in MMSE between T0 and T6 (p = 0.00)
b Significant difference in the NPI between T0 and T1 (p = 0.00);
c Significant difference in the NPI between T1 and T6 (p 0.000);
d Significant difference in the CDR between T0 and T1 (p 0.000);
e Significant difference in the ADLs between T0 and T1 (p 0.000);
f Non significant difference in the ADLs between T1 and T6 (p = 0.590)

Variable Within 6 months 
before delirium (T0)

At the time of 
delirium (T1)

At 6-month 
follow-up (T6)

Mini-mental state examination (MMSE) 13.88 ± 8.96 – 11.0 ± 9.49a

Neuropsychiatric inventory (NPI) 9.26 ± 9.39 34.99 ± 15.91b 15.82 ± 13.18c

Clinical Dementia Rating Scale (CDR) 2.36 ± 1.47 – 2.73 ± 1.33d

Activities of daily living (ADLs) 2.95 ± 1.95 2.04 ± 1.77e 2.16 ± 1.84f

Table 3  Description of the neuropsychiatric inventory (NPI) items at 
the time of delirium and at 6-month follow-up

a Data are reported as mean ± SD

At the time of 
delirium (T1)a

At 6-month 
follow-up 
(T6)a

p value

Delusions 3.71 ± 3.75 0.65 ± 1.69 < 0.01
Hallucinations 2.88 ± 3.55 0.69 ± 1.72 < 0.01
Agitation/aggression 3.83 ± 4.27 2.10 ± 2.97 < 0.01
Depression 3.68 ± 4.15 2.12 ± 3.42 < 0.01
Anxiety 4.43 ± 3.75 2.16 ± 2.8 < 0.01
Euphoria 0.74 ± 0.23 2.24 ± 1.02 0.034
Apathy 2.09 ± 3.49 0.89 ± 2.11 < 0.01
Disinhibition 1.35 ± 2.69 0.44 ± 1.36 0.001
Irritability/lability 4.44 ± 3.69 2.26 ± 2.57 < 0.01
Aberrant motor behavior 3.73 ± 4 1.88 ± 2.9 < 0.01
Sleep and nighttime 

behavior disorders
5.19 ± 4.22 2.53 ± 3.24 < 0.01
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the lower prevalence of delirium in the population included 
in our study might also be related to the nature of the study. 
Indeed the patients referred to our memory clinic were either 

sent by the primary care physicians or were follow-up vis-
its. Previous reports have underlined how delirium is often 
underdiagnosed by primary care physicians in home settings 

Table 4  Clinical characteristics 
of the 109 patients with 
delirium according to the home 
or hospital management

Variable Home management
N = 85

Hospital management
N = 24

p value

Age 84.34 ± 7.75 85.45 ± 7.81 0.54
Gender (female) 52 (61%) 13 (54%) 0.35
CIRS 2.41 ± 1.14 2.88 ± 1.15 0.08
Delirium subtypes
 Hyperactive 62 (73%) 22 (92%)
 Hypoactive 13 (15%) 1 (4%)
 Mixed 10 (12%) 1 (4%)

Neurocognitive and functional evaluation within 6 months before delirium
 MMSE (N = 71) 14.06 ± 8.99 13.25 ± 9.05 0.72
 NPI (N = 81) 9.11 ± 8.83 9.75 ± 11.27 0.77
 CDR (N = 85) 2.38 ± 1.47 2.29 ± 1.49 0.80
 ADL (N = 85) 2.93 ± 1.98 3.04 ± 1.90 0.81

Neurocognitive and functional evaluation at the time of delirium
 NPI (N = 85) 32.44 ± 15.07 44.04 ± 15.81 0.001
 ADL (N = 85) 2.02 ± 1.79 2.08 ± 1.72 0.89

Neurocognitive and functional evaluation at 6 months
 MMSE (N = 73) 10.92 ± 9.62 11.33 ± 9.20 0.87
 NPI (N = 62) 14.51 ± 12.34 21.2 ± 15.52 0.07
 CDR (N = 62) 2.76 ± 1.33 2.63 ± 1.36 0.72
 ADL (N = 62) 2.18 ± 1.95 2.07 ± 1.39 0.84

Type of dementia 0.060
 Alzheimer dementia 25 (29.41%) 3 (12.5%)
 Vascular dementia 30 (35.29%) 8 (33.33%)
 Fronto-temporal dementia 3 (3.53%) 0 (0%)
 Lewy body dementia 2 (2.35%) 3 (12.5%)
 Parkinson dementia 1 (1.18%) 0 (0%)
 Vascular and Alzheimer dementia 11 (12.94%) 3 (12.5%)
 Mild cognitive impairment 9 (10.59%) 6 (25%)
 Others 4 (4.71%) 1 (4.16%)

Delirium etiology 0.78
 Sepsis/infection 18 (21.7%) 8 (33.33%)
 Dehydration 2 (2.35%) 0 (0%)
 Pain 9 (10.59%) 3 (12.5%)
 Drugs 3 (3.53%) 0 (0%)
 Heart failure 5 (5.88%) 3 (12.5%)
 Respiratory failure 6 (7.06%) 2 (8.33%)
 Fracture 3 (3.53%) 1 (4.16%)
 Minor stroke 2 (2.35%) 0 (0%)
 Constipation 3 (3.53%) 0 (0%)
 Multifactorial 10 (11.7%) 2 (8.33%)
 Other 24 (28.24%) 5 (20.83%)

Outcomes at 6 months
 Mortality 23 (27.06%) 9 (37.5%) 0.33
 Institutionalization 25 (29.4%) 5 (20.83%) 0.52
 Hospitalization 35 (41.18%) 7 (29.17%) 0.03
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due to the possible confusion with dementia, behavioral 
symptoms of dementia or ageing [11]. It is uncommon for 
primary care physician to use delirium tools to diagnose 
delirium. Additional difficulties are related to the ability to 
diagnose delirium in the advanced stages of dementia [24]. It 
is well known how the presence of dementia is a significant 
risk factor for the underdiagnosis of delirium [25]. In the 
home setting, additional tools might be useful to increase 
delirium detection. Indeed in patients with advanced demen-
tia functional changes might be an important trigger for a 
more detailed assessment of the presence of delirium. Pre-
vious studies underlined how, especially in the context of 
dementia, the occurrence of delirium is associated with sig-
nificant functional changes [26–29].

Only one study reported the actual prevalence of delirium 
according to the type of dementia with a higher prevalence 
in vascular dementia, followed by Lewy body dementia and 
Alzheimer dementia [12]. In our study, we found a similar 
pattern though we also detected cases of delirium in patients 
with fronto-temporal dementia and Parkinson dementia.

The findings of a higher severity of behavioral symptoms 
in delirious patients have also been described in previous 
reports [12, 30]. Indeed during the delirium phase, patients 
with delirium and dementia have a greater severity of behav-
ioral symptoms. However, in our study, we were also able to 
detect the changes in the severity of behavioral symptoms 
before and after the delirium episodes showing that indeed 
patients who experience delirium, worsen their behavioral 
symptoms, and their cognitive functions after the delirium 
resolution. The worsening of cognitive performances after 
an episode of delirium has been previously described and it 
should not be underestimated even in the context of home 
settings [3]. A recent trial has been carried out to evaluate 
the feasibility and acceptability of a nursing intervention 
to reduce the burden of delirium in the home settings [14]. 
Several studies have now been published in the acute settings 
and there is a strong evidence of the possibility to prevent 
delirium [31]. However, no data are currently available in 
the home settings and future studies are required in high-risk 
population. For instance, a novel and integrative approach 
involves occupational therapists. Indeed occupational ther-
apy interventions have been proven to be effective in improv-
ing behavioral symptoms of dementia in home settings and 
are feasible for the management of patients with delirium 
and dementia in nursing homes [32–34].

To the best of our knowledge, our study is the first one to 
investigate the etiology of delirium and to study the char-
acteristics and the outcomes of patients managed at home 
vs. those hospitalized. Patients hospitalized had a higher 
severity of behavioral symptoms, greater comorbidity and 
probably a greater clinical instability given the higher preva-
lence of infection and sepsis and mortality. However, this 
is a speculation since we do not have measure of clinical 

instability to support this hypothesis. On another note, it 
might be that these patients have been delirious for a longer 
period of time and that delirium was misdiagnosed as 
dementia or as a behavioral symptoms of dementia leading 
to a delayed treatment. Delirium is considered a medical 
emergency since often, especially in frail patients, is the 
only manifestation of a serious underlying clinical condi-
tion and a misdiagnosis can lead to increase mortality [35]. 
It should also be noticed that the majority of patients were 
managed at home leading us to consider potential different 
approaches for the prevention and management of delirium 
in home settings in high-risk patients. For instance, a previ-
ous study reported how patients in whom delirium was not 
detected during an emergency department (ED) visit had 
higher 6-month mortality [36]. We do not know if patients 
with more severe symptoms had for example a recent hos-
pitalization or ED visit. Therefore, studies are required to 
further understand the applicability and efficacy on delirium 
detection and management of patients with moderate–severe 
dementia with the new models of the hospital at home given 
the current preliminary evidences [37–39].

Our study has important strength along with limitations. 
This is the first study to combine the evaluation of delirium 
prevalence, outcomes with a longitudinal follow-up in a rela-
tively large sample of older patients referred to a memory 
clinic with a home care service. The limitations include the 
possible bias in the diagnosis of delirium due to the ret-
rospective nature of the study and the limited information 
on previous access to hospitalization or emergency visit 
wards before the delirium episode. Additionally, it is pos-
sible that cases of delirium were not referred to the memory 
clinic by the general practitioner since they were consid-
ered as behavioral symptoms of dementia. Finally, we did 
not include a cohort of patients with dementia but without 
delirium. Future prospective studies are necessary to eluci-
date the effect of delirium and its management in this frail 
population.

Conclusions

This retrospective cohort study adds novel information to the 
existing literature of an understudied setting and population. 
We found a relatively low prevalence of delirium compared 
to other studies. Patients with delirium after the delirium 
episode had lower cognitive and functional performances 
with worse behavioral symptoms than before the delirium 
episode. Patients managed at home had a lower mortality 
after the delirium episode although non-statistically signifi-
cant and higher rate of hospitalization at 6-month follow-up. 
The study provides initial insights on the possible role of 
home management of delirium superimposed on dementia. 
Future studies are warranted to investigate the feasibility and 
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efficacy of the hospital at home models for the prevention 
and management of delirium in a high-risk population.
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