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The frequency of psychotic 
symptoms in types of dementia:

a systematic review

Rebeca Mendes de Paula Pessoa1,2 , Madson Alan Maximiano-Barreto2 , Letícia Lambert3 ,  
Érica Dayanne Meireles Leite1,2 , Marcos Hortes Nisihara Chagas1,2,3 

ABSTRACT. The frequency of psychotic symptoms in older adults is high, mainly in neurocognitive cognitions of the most varied 
etiologies. Objectives: This study aimed to review the studies that analyze the frequency of the types of delusions, hallucinations, 
and misidentifications in dementia conditions of different etiologies. Methods: A systematic review was conducted on August 
9, 2021, in the PubMed, PsycInfo, Embase, Web of Science, and Scopus databases with the following descriptors: (dementia 
OR alzheimer disease OR dementia with Lewy bodies OR frontotemporal dementia OR mixed dementia OR vascular dementia 
OR major neurocognitive disorder OR parkinson disease dementia) AND (psychotic symptoms OR psychosis OR hallucinations 
OR delusions OR psychopathology OR misidentification) AND (prevalence OR epidemiology). Results: A total of 5,077 articles 
were found, with a final inclusion of 35. The overall frequency of psychotic symptoms ranged from 34 to 63% in dementia 
conditions of the most varied etiologies. Alzheimer’s disease (AD) presents more delusions and hallucinations and has a 
higher frequency regarding the presence of misidentifications. On the contrary, Dementia with Lewy bodies (DLB) seems to 
present more hallucinations, even auditory, when compared to the other dementias, concomitantly with delusions. Vascular 
and frontotemporal dementia present fewer psychotic symptoms than DLB and AD. Conclusions: We identified a gap in the 
literature on the description of the psychotic symptoms of dementia, mainly in those of non-AD etiologies. Studies that assess the 
neuropsychiatric symptoms of dementias deeply might contribute in a more definite manner to the causal diagnosis of dementia.
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A frequência de sintomas psicóticos em tipos de demência: uma revisão sistemática

RESUMO. A frequência de sintomas psicóticos em idosos é alta, principalmente em cognições neurocognitivas das mais variadas 
etiologias. Objetivos: Revisar os estudos que analisam a frequência dos tipos de delírios, alucinações e erros de identificação 
em quadros demenciais de diferentes etiologias. Métodos: Foi realizada uma revisão sistemática em 9 de agosto de 2021, nas 
bases de dados PubMed, PsycInfo, Embase, Web of Science e Scopus, com os seguintes descritores: (demência OR doença 
de alzheimer OR demência com corpos de Lewy OR demência frontotemporal OR demência mista OR vascular demência OU 
transtorno neurocognitivo maior OU demência da doença de Parkinson) E (sintomas psicóticos OU psicose OU alucinações OU 
delírios OU psicopatologia OU identificação errônea) E (prevalência OU epidemiologia). Resultados: Foram encontrados 5.077 
artigos, com inclusão final de 35. A frequência geral de sintomas psicóticos foi de 34 a 63% em quadros demenciais das mais 
variadas etiologias. A doença de Alzheimer (DA) apresenta mais delírios, alucinações e maior frequência quanto à presença de 
erros de identificação. Por outro lado, a demência com corpos de Lewy (DCL) parece apresentar mais alucinações, inclusive 
auditivas, quando comparada às demais demências, concomitantemente aos delírios. As demências vascular e frontotemporal 
apresentam menos sintomas psicóticos do que a DCL e a DA. Conclusões: Identificamos lacuna na literatura quanto à 
descrição dos sintomas psicóticos das demências, principalmente naquelas de etiologia não DA. Estudos que aprofundem os 
sintomas neuropsiquiátricos das demências podem contribuir de forma mais definitiva para o diagnóstico causal da demência.

Palavras-chave: Alucinações; Delusões; Demência; Prevalência; Psiquiatria Geriátrica; Revisão Sistemática.
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INTRODUCTION

The frequency of psychotic symptoms seems to in-
crease with the aging process. An 11% increase in 

the annual incidence of these symptoms is estimated 
for every 5-year increase in age1. The high prevalence 
of these symptoms is noteworthy, especially in patients 
with neurocognitive disorders; this group is called 
behavioral and psychological symptoms of dementia 
(BPSD). BPSD is a group of heterogeneous manifesta-
tions that arise in the course of dementia and are related 
to changes in perception, thought content, mood, or 
behavior2,3. Due to the increased prevalence of Alzhei-
mer’s disease (AD), the International Psychogeriatric 
Association (IPA) revised in 2021 the criteria for psy-
chosis in neurocognitive disorders. For the diagnosis, 
consideration should be given to the presence, lasting 
at least 1 month, of delusions or hallucinations (visual 
or auditory); the diagnosis of a neurocognitive disorder 
that presents a chronological relationship with these 
symptoms; and the loss in functionality. The presence of 
other primary psychiatric disorders, delirium, and other 
medical conditions and psychotic symptoms within a 
cultural context should be excluded4.

Psychotic symptoms can present different etiologies. 
Despite that, most of the studies tend to group them, 
generating less clarity on the effects of these symp-
toms5. In addition, the associations between the types 
of psychotic symptoms and the etiology of the base 
conditions, in particular those of a neurodegenerative 
etiology, are not well-documented in the literature6.

In relation to the main psychotic symptoms, we can 
cite delusions and hallucinations7. Delusions are false or 
incorrect beliefs about reality, firmly held despite evi-
dence to the contrary, and can be classified according to 
their content (e.g., persecutory, reference, and somatic 
delusions, delusions of grandeur and others). Hallucina-
tions are changes in the sense perception that seem real, 
but that are not caused by external stimuli relevant to 
the sensorium, and can occur in any sensory modality8. 
Misidentifications (MIs) are behavioral and psychologi-
cal symptoms also found in dementia9 and include any 
change in the recognition or interpretation of events, 
people, or things10. Examples of MIs are Capgras (im-
poster) syndrome, phantom boarder (someone uninvited 
in his home), and reduplication of people and places11.

The prevalence of psychotic symptoms varies according 
to the etiology of dementia2,3,12. However, the main types of 
psychotic symptoms, especially in an older population, are 
still a challenge, and it is not clear whether psychopatho-
logical differences are more prevalent in a particular etiol-
ogy of dementia13. A difference in the psychotic symptoms 
could assist in this differential diagnosis13.

Considering that there is a gap in the literature of 
studies that assess psychotic symptoms in detail in the 
various etiologies of dementia, this article aimed at 
systematically reviewing the studies that analyzed the 
frequency of the types of delusions, hallucinations, and 
MI in dementia cases of different etiologies. 

METHODS
A systematic review of the national and internation-
al literature, regardless of publication date, about 
the types of delusions, hallucinations, and MIs in 
dementia conditions was carried out on August 9, 
2021. To such end, a search was conducted with 
the following keywords: (dementia OR alzheimer 
disease OR dementia with Lewy bodies OR fronto-
temporal dementia OR mixed dementia OR vascular 
dementia OR major neurocognitive disorder OR 
parkinson disease dementia) AND (psychotic symp-
toms OR psychosis OR hallucinations OR delusions 
OR psychopathology OR misidentification) AND 
(prevalence OR epidemiology). Studies indexed in 
the following databases were researched: PubMed, 
PsycInfo, Embase, Web of Science, and Scopus. This 
systematic review was submitted to PROSPERO: 
CRD42020205752.

The inclusion criteria were studies with a sample in-
cluding dementia with delusions, hallucinations, or MIs 
and those describing the types and frequency of these 
symptoms in the results. The revised IPA criteria for 
psychosis in neurocognitive disorders were considered4. 
The articles were included, regardless of their language. 
The exclusion criteria were studies with dementia of 
infectious etiologies, case reports, letters to the editor, 
book chapters and reviews, collections of abstracts, 
comments, notes, errata, theses or dissertations, or 
bibliographic/systematic reviews; case reports; studies 
with cognitive declines with a psychiatric etiology; 
studies with mild cognitive impairment; and studies 
without any etiological description of dementia. No 
time limit was adopted.

Independently, the authors searched and extracted 
the following data from the selected articles: author, 
year of publication, type of dementia and criteria used 
for diagnosis, characteristics of the sample (gender, 
mean age, schooling, severity of dementia), instrument 
used for the assessment of the symptoms, frequency of 
delusions, MIs and hallucinations, detailed description 
of the psychotic symptoms, and other correlations 
found in the studies. 

The Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) instrument was 
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used for the methodological assessment of the studies, 
as they were of the observational type14. STROBE is 
an instrument that assesses the reporting quality of 
the study with a maximum score of 22, with no cutoff 
point. Scoring of the items is directly proportional to 
the methodological quality of the study. A percentage of 
the instrument’s items contemplated for each study was 
calculated. The methodological analysis was not used 
as a criterion to exclude articles. The Rayyan website 
was used in the selection of the articles. The data were 
reviewed, and any and all disagreements were discussed 
among the authors. 

RESULTS

Characteristics of the studies
A total of 5,077 articles were identified, of which 3,654 
remained after exclusion of duplicates. The titles and 
abstracts of these articles were evaluated, with the ex-
clusion of 3,533. Of note, 124 articles were read in full, 
with the final selection of 35 according to the inclusion 
and exclusion criteria. Figure 1 illustrates the process 
carried out according to the recommendations of the 
PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses) group15.

Figure 1. PRISMA flowchart.15
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All the studies were observational, 21 were cross-sec-
tional, 6 were prospective, 7 were retrospective, and 1 
was cross-sectional and prospective. Regarding the type 
of dementia under study, 30 articles assessed AD, 5 ad-
dressed vascular dementia (VD), 9 assessed dementia 
with Lewy bodies (DLB), and 5 evaluated frontotem-
poral dementia (FTD). Ten articles addressed several 
causes of dementia altogether. 

In relation to the methodological analysis performed 
with the STROBE instrument, all the articles met more 
than 70% of the instrument’s items. Four (12.5%) arti-
cles covered from 70 to 80% of the items, 23 (62.5%) ar-
ticles included from 80 to 90% of the items, and 8 (25%) 
articles contemplated more than 90% of the items. 

The main reasons for not covering the items were the 
absence of the description of the type of study in the 
title and abstract (item 1) in 27 (77%) articles, omission 
of the data collection date (item 5) in 18 (51%) articles, 
incomplete description of the statistical methods (item 
12) in 29 (83%) articles, absence of sample calculation 
(item 10) in all (100%) the articles, absence of a flow 
diagram about selection of the participants (item 13) 
in 33 (94%) articles, and no specification of the study 
funding (item 22) in 13 (37%) articles. 

Alzheimer’s disease
A total of 30 articles dealing with AD were included 
(Table 1)5-7,9,11,16-45. The most commonly used diagnostic 
method was the criteria of the National Institute of Neu-
rological and Communicative Disorders and Stroke-Alz-
heimer’s Disease and Related Disorders Association 
(NINCDS-ADRDA) alone, in 14 (48%) articles. The other 
articles used the following diagnostic methods: Diag-
nostic and Statistical Manual of Mental Disorders (DSM) 
and NINCDS-ADRDA (17%; n=5), clinical evaluation 
(14%; n=4), neuropathological (7%; n=2), only DSM 
(3.5%; n=1), National Institute on Aging-Alzheimer’s 
Association (NIA-AA) (3.5%; n=1), autopsy (3.5%; n=1), 
and unspecified (3.5%; n=1). 

Regarding the place of origin of the sample, 21 
(72.5%) studies were carried out with communi-
ty-dwelling older adults, 3 (10%) were conducted with 
hospitalized patients, 2 (7%) were developed in several 
environments, 1 (3.5%) in a long-permanence institu-
tion for older adults, and 2 (7%) did not mention the 
origin of the patients (autopsy). In general, the female 
gender was more prevalent in the studies.

In relation to the assessment of the psychotic symp-
toms, clinical interview and/or review of medical charts 
were the most commonly used, in 10 (35%) studies. The 
others used the following: the Neuropsychiatric Inven-
tory (NPI) in 9 (31%) studies, the DSM criteria (10%; 

n=3), the Behavioral Pathology in Alzheimer’s Disease 
(BEHAVE-AD) scale in 3 (10%) studies, several scales 
(7%; n=2), the Cambridge Examination for Mental Dis-
orders of the Elderly (CAMDEX) in 1 (3.5%) study, and 
the Dementia Psychosis Scale, also in 1 (3.5%) study.

Frequency of delusions was reported in 23 (82%) 
studies, ranging from 2 to 68.4%. Hallucinations were 
reported in 17 (61%) studies, with a frequency of 
3–32%; and MIs, in 15 (54%) studies, ranging from 5.2 
to 81.6%.

Persecutory delusions were reported in 23 (79%) 
studies, with a frequency of 2–55%. Delusions of 
jealousy were reported in 19 (66%) studies, with a 
frequency ranging from 2 to 26%. Delusions of theft 
were reported in 17 (59%) studies, with a frequency 
ranging from 2 to 75.5%. Delusions of abandonment 
were described in 13 (45%) studies, with a frequency 
of 0.5–37%. Other delusion contents mentioned were 
the following: grandiose, somatic, poisoning, nihilistic, 
erotic, and hypochondriac.

The hallucinations most frequently associated with 
AD were those of the visual and auditory types. Tactile 
and olfactory hallucinations were also reported, al-
though in lower frequency. Auditory hallucinations were 
reported in 16 (55%) studies and visual hallucinations 
in 15 (52%) studies, with frequency values ranging from 
1 to 13.3% and 3 to 25%, respectively. Tactile hallucina-
tions were reported in 6 (21%) studies with a frequency 
of 0.2–1%, olfactory hallucinations in 1 (3.5%) study 
with a frequency of 0.1%, and gustatory hallucinations 
in 1 (3.5%) study with a frequency of 0.5%.

Regarding MIs, imposter delusion was the most 
frequently documented in 17 (59%) articles, with a fre-
quency of 0.6–37%. It was followed by phantom board-
er, mentioned in 13 (45%) articles, with a frequency of 
1–21%. The “not being home” delusion was mentioned 
in 11 (38%) articles, with a frequency of 3.1–47%. Mir-
rored-self MI was mentioned in 9 (31%) articles and 
television delusion was mentioned in 8 (28%) articles, 
both with a frequency of 0.5–8%. Other MIs mentioned 
were those of media people in the house, reduplication 
of people and places, and Cotard’s syndrome (walking 
corpse syndrome).

Associations of the psychotic symptoms with more 
severe dementia conditions were cited, with more mor-
tality and aggressive behaviors23. Two studies referenced 
the relationship between psychotic symptoms and ana-
tomical changes, finding the relationship between delu-
sions and left temporal atrophy. Auditory hallucinations 
were associated with a greater number of neurons in the 
hippocampal gyrus and a smaller number of cells in the 
dorsal raphe nucleus and parahippocampal gyrus24,25.
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Author
Etiology of 

dementia
Sample (n)

Frequency of psychosis

(% of total sample)

Description of the symptoms

(% of total sample)

Binetti et al.16 AD/VD
92

AD: 61
VD: 31

Delusions: 
AD: 46%; VD: 39%
Misidentifications:

AD: 37.7%; VD: 19%

Delusions:
AD – Persecutory: 13%; Theft: 13%; Jealousy: 6%
VD – Persecutory: 23%; Theft: 23%; Jealousy: 3%; 

Somatic: 3%

van de Beek 
et al.17 DLB 73

Delusion: 9.5
Hallucinations: 11%

Delusions:
Paranoid: 2.7%; Capgras: 5.5%; Somatic: 1.4%; 

Guilt: 1.4%
Hallucinations:

Tactile: 4.1%; Olfactory: 7.3%; Auditory: 11%

Chiu and 
Chung18 AD 91 Delusions: 35.2%

Delusions:
Theft: 27.5%; Persecutory: 15.4%; Not being home: 5.5%; 

Abandonment: 4.4%; Jealousy: 2.2%; Intruder: 2.2%; 
Media people in the house: 2.2%; Capgras: 1.1%

Cohen-
Mansfield et al.19 AD 74 Delusions: 46%

Delusions:
Theft: 22%; Persecutory: 9%/Not being home: 7%; 

Abandonment: 5%; Non-paranoid: 5%

Cummings 
et al.20 AD/VD

45
AD: 30
VD: 15

Psychosis:
AD: 46%; VD: 46%

Hallucinations:
AD: 3.3%; VD: 27%

Hallucinations:
AD – Olfactory: 3.33%

VD – Auditory: 13%; Visual: 20%
Misidentifications:

AD – Capgras: 7%; Phantom Boarder: 3.33%
VD – Phantom Boarder: 7%

Deutsch et al.7 AD 170
Delusions: 43.5%

Hallucinations: 23.5%
Misidentifications: 30%

Delusions:
Persecutory: 32%; Reference: 6%; Jealousy: 4%; 

Grandeur: 0.6; Somatic: 0.6%
Hallucinations:

Visual: 20%; Olfactory: 11%; Tactile: 0.6%
Misidentifications:

Not being home: 15%; Phantom Boarder: 9%; Mirror: 6%; 
Capgras (caregiver): 0.6%

Devenney 
et al.21

FTD-BV
FTD-ALS

Total: 79
Dementia: 56
FTD-BV: 36
FTD-ALS: 20

Psychosis: 34%
Delusions: 28.57%
Hallucinations: 25%

Delusions:
Persecutory: 18%; Somatic: 9%; Grandeur: 7%; 

Jealousy: 5%
Hallucinations:

Auditory: 9%; Visual: 9%; Tactile: 4%

Farber et al.22 AD 109

Psychosis: 63%
Delusions: 60%

Hallucinations: 32% (isolated: 
4%)

Misidentifications: 31% (84% 
with another psychosis)

Delusions:
Persecutory: 37%; Jealousy: 3%; Others: 33%

Hallucinations:
Visual: 25%; Olfactory: 13%; Others: 6%

Misidentifications:
Other people: 23%; Person himself/herself: 5%; 

Television: 2%

Flynn et al.23 AD/VD
33

AD: 19
VD: 14

Delusions:
Total: 60.6%
AD: 68.4%
VD: 50%

Delusions:
AD – Theft: 58%; Not being home: 47%; Persecutory: 

37%; Capgras: 37%
Abandonment: 37%; Jealousy: 26%; Phantom 

Boarder: 21%
VD – Theft: 21%; Not being home: 14%; Jealousy: 14%; 
Phantom Boarder: 14%; Capgras: 7%; Abandonment: 7%

Table 1. Description of the psychotic symptoms in the articles selected.

Continue...
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Table 1. Continuation.

Author
Etiology of 

dementia
Sample (n)

Frequency of psychosis

(% of total sample)

Description of the symptoms

(% of total sample)

Förstl et al.24 AD 56
Delusions: 16%

Misidentifications: 25%

Delusions:
Persecutory: 7%; Jealousy: 4%; Theft: 2%; Poisoning: 2%; 

Nihilist: 2%
Hallucinations:

Auditory: 12.5%; Visual: 17.8%
Misidentifications:

Capgras: 16%; Phantom Boarder: 9%; Television: 4%; 
Mirror: 4%

Geroldi et al.25 AD 41 Delusions: 46%
Delusions:

Theft: 46%; Persecutory or jealousy: 15%

Gormley and 
Rizwan26 AD 70

Psychosis: 36%
Delusions: 34%

Hallucinations: 11%

Delusions:
Persecutory: 21%; Theft: 14%; Jealousy: 11%; 

Abandonment: 7%; Capgras (caregiver): 4%; Not being 
home: 6%; Others: 6%

Hallucinations:
Visual: 7%; Auditory: 4%

Hamuro et al.27 AD 202
Delusions: 29.7%

Hallucinations: 8.42%
Misidentifications: 21.8%

Delusions:
Insult: 26%; Theft: 21%; Jealousy: 2%; Poisoning:  1.4%; 

Persecutory: 0.5%; Observation: 0.5%; Others: 3%
Hallucinations:

Visual: 7.43%; Auditory: 2.97%
Misidentifications:

Phantom Boarder: 20%; Capgras: 1.4%; Mirror: 0.5%

Harciarek and 
Kertesz28

AD, FTD-BV, 
PPA, SD, 
CBD, PSP, 
PD, DLB

PPA: 60
SD: 17
PSP: 13
DLB: 36

PD: 9

Misidentifications:
AD: 15.8%
DLB: 16.3%
SD: 8.3%

AD – Capgras: 5.9%; Capgras + Phantom Boarder or 
environment reduplication: 7.4%; Phantom Boarder or 

environment reduplication: 1.5%
DLB – Capgras alone: 8.3%; Capgras + Phantom 

Boarder: 8.3%
SD – Capgras: 2%; Capgras + Phantom Boarder/

reduplication of place: 2%
No relationship between MIs and FTD-BV, PPA, PSP, PD.

Ikeda et al.29 AD 112
Delusions: 47.3%

Misidentifications: 23%

Delusions:
Theft: 75.5%; Persecutory: 9%; Abandonment: 2%; 

Jealousy: 5%; Others: 9%
Misidentifications:

Phantom Boarder: 14%; Not being home: 4%; Television: 
4%/Capgras: 1%

Korhonen et al.30 AD/FTD-BV
83 AD

75 FTD-BV

Delusions: 
AD: 4.8%

FTD-BV: 34.67%
Hallucinations:

AD: 4.8%
FTD-BV: 16%

AD – Auditory: 1.2%; Visual: 3.6%
FTD – Auditory: 8%; Visual: 13.3%

Kwak et al.31 AD 230
Delusions: 27.4%

Misidentifications: 5.2%

Delusions:
Theft: 15%; Jealousy: 5%; Persecutory: 4%; 

Abandonment: 4%; Erotic: 0.4%; Grandeur: 0.4%; 
Mixed: 5%

Misidentifications:
Capgras: 4%; Phantom Boarder: 3%; Reduplication of 

place: 3%; Television: 2%; Mirror: 1%

Continue...
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Author
Etiology of 

dementia
Sample (n)

Frequency of psychosis

(% of total sample)

Description of the symptoms

(% of total sample)

Leroi et al.32 AD/VD 260

Psychosis:
AD: 26.9%/VD: 15.3%

Delusions:
AD: 21.8%/VD: 12.5%

Hallucinations:
AD: 12.8%/VD: 15.5%

Misidentifications:
AD: 8%/VD: 6.8%

Delusions:
AD – Persecutory: 6.6%; Theft: 12.7%; Jealousy: 2.2%; 
Abandonment: 4.1%; Phantom Boarder: 4.6%; Capgras: 

1.6%; Not being home: 3.1%; Media people in the 
house: 2%

VD – Theft: 6.8%; Abandonment: 3.4%; Phantom Boarder: 
5.1%; Capgras: 5.1%; Not being home: 3.4%; Media 

people in the house: 1.7%
Hallucinations:

AD – Auditory: 3.6%; Visual: 9.1%; Tactile: 1%; 
Gustatory: 0.5%

VD – Auditory: 6.9%; Visual: 8.5%

Linszen et al.33 AD 1,227
Delusions: 2%

Hallucinations: 4.5%

Delusions:
Theft: 22%; Capgras: 0.8%; Persecutory: 0.7%

Hallucinations:
Visual: 3%; Auditory: 1%; Olfactory: 0.4%; Tactile: 0.2%; 

Not specified: 1%

Liu et al.34 AD 142
Delusions: 50.7%

Hallucinations: 24.6%

Delusions:
Theft: 30.3%; Persecutory: 29.6%; Not being home: 

14.7%; Capgras (caregiver): 3.5%; Abandonment: 4.2%; 
Jealousy: 4.2%; Others: 1.4%

Hallucinations:
Visual: 21.1%; Auditory: 12%; Olfactory: 0.7%; 

Tactile: 0.7%

Mendez et al.35,36 AD 217
Delusions: 30%

Hallucinations: 25.4%
Misidentifications: 25.4%

Delusions:
Theft: 11%; The other is dead: 5.5%; Persecutory: 5.5%; 
Jealousy: 2.5%; Somatic: 2%; Intrusion: 1.3%; Duplicate 

residence: 0.5%; Abandonment: 0.5%
Hallucinations:

Visual: 19%; Auditory: 3%; Tactile: 1%; 
Auditory+Visual: 3%
Misidentifications:

Capgras: 5%; Phantom Boarder: 5%; Mirror: 2.3%; 
Prosopagnosia: 1.4%; Television: 0.5%; Double subjective 

autoscopy: 0.5%

Mendez et al.6 AD/FTD
AD: 23
FTD: 86

Delusions
AD: 17.4%/FTD: 2.3%

Hallucinations
AD: 21.7%/FTD: 3.48%

Delusions:
AD – Delusions of jealousy: 17.4%

FTD – Delusions of having been married to famous 
people and that her husband treated her badly; 1% with 

paranoid delusion

Migliorelli et al.37 AD 103
Delusional disorder: 20%

Hallucinations: 3%

Delusions:
Theft: 14%; Hypochondriac: 14%; Abandonment: 7%; Not 
being home: 6%; Capgras: 6%; Grandeur: 6%; Jealousy: 

4%; Erotomania: 2%

Mizrahi et al.38 AD 771
Delusions: 32%

Hallucinations: 7%

Delusions:
Theft: 22%; Grandeur: 11%; Not being home: 9%; 
Abandonment: 6%; Jealousy: 6%; Capgras: 4%; 

Erotomania: 3%; Phantom Boarder: 1%
Hallucinations:

Visual: 4.2%; Auditory+Visual: 2%; Auditory: 1%; Tactile: 
0.4%; Olfactory: 0.1%

Table 1. Continuation.

Continue...
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Author
Etiology of 

dementia
Sample (n)

Frequency of psychosis

(% of total sample)

Description of the symptoms

(% of total sample)

Nagahama et al.11 DLB 100
Delusions: 25%

Hallucinations: 78%
Misidentifications: 56%

Delusions:
Theft: 14%; Persecutory: 11%; Hypochondriac: 3%; 

Jealousy: 1%; Pregnancy: 1%
Hallucinations:

Auditory: 8%; Tactile: 2%
Misidentifications:

People: 17%; Objects: 14%; Places: 28%; Phantom 
Boarder: 11%; Reduplication of people: 10%; Reduplication 

of places: 6%; Capgras: 6%; Television: 3%

Nagahama et al.39 AD/DLB
AD: 200
DLB: 200

–

Persecutory delusions:
AD: 55%; DLB: 65.5%
Visual hallucinations:
AD: 0%; DLB: 86.5%

Auditory hallucinations:
AD: 8%; DLB: 87.5%

MI of people
AD: 11.5%; DLB: 25%

Television sign:
AD: 1.5%; DLB: 4%

Mirror sign:
AD: 3%; DLB: 4.5%

Nedelec-Ciceri 
et al.9 

AD 98 Misidentifications: 81.6%

Misidentifications:
MI of people: 62% (Capgras: 1%)

MI of places: 81%
MI of self-identification: 14% (mirror 10%)

Naasan et al.40

AD
DLB
FTD

AD: 111
DLB: 59
FTD: 201

Delusions:
AD: 16.2%
DLB: 25.4%
FTD: 18.4%

Hallucinations:
AD: 12.6%
DLB: 47.5%
FTD: 18.1%
Psychosis:
AD: 22.5%
DLB: 56.0%
FTD: 20.1%

Delusions:
AD – Paranoid: 9.0%; Persecutory: 1.8%; Intrusion: 0.9%; 

Hurting: 0.9%; Jealousy: 11.1%; Place: 3.0%; Other person: 
11.1%; Grandeur: 1.8%

DLB – Paranoid: 18.6%; Persecutory: 13.6%; Intrusion: 
5.1%; Theft: 3.4%; Hurting: 5.0%; Jealousy: 8.5%; Place: 

10.2%; Other person: 14.1%; Grandeur: 8.5% 
FTD – Paranoid: 11.9%; Persecutory: 7.5%; Intrusion: 

2.5%; Theft: 3.1%; Hurting: 3.0%; Jealousy: 7.5%; 
Place: 1.5%; Other person: 2.5%; Grandeur: 7.5%; 

Erotomania: 2.5%
Hallucinations:

AD – Visual: 3.6%; Other hallucinations: 13.5%
DLB – Tactile: 3.4%; Olfactory: 1.7%; Visual: 13.5%; Other 

hallucinations: 47.5%
FTD – Tactile: 0.5; Olfactory: 0.5%; Visual: 1.5%; Other 

hallucinations: 18.1%

Perini et al.41 AD/VD/FTD/
DLB

186
AD: 146
VD: 13
FTD: 6

DLB: 21

Misidentifications: 33.3-36%
AD: 30.1%
VD: 46.1%

DLB:  57.1%
FTD: 0

AD/DLB/VD
MI of the house: 28.1/47.6/38.5%
Capgras (people): 3.4/33.3/30.8%

Capgras (objects/animals): 4.1/9.5/15.4%
Fregoli: 0.7/9.5/7.7%

Reduplicative Paramnesia: 7.5/23.8/15.4%
Intermetamorphosis: 1.4/14.3/15.4%

Syndrome of double subjects: 0/4.8%/0
MI of mirror: 4.8%/0/0

Division of people: 8.9/19/15.4%
Television: 6.2/19/7.7%

Cotard: 0.7%/0/0

Table 1. Continuation.

Continue...
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Author
Etiology of 

dementia
Sample (n)

Frequency of psychosis

(% of total sample)

Description of the symptoms

(% of total sample)

Sala et al.42 AD 180

Psychosis: 35.5%
Delusions: 18.3%

Hallucinations: 24%
Misidentifications: 11.1%

Delusions:
Theft: 11%; Persecution: 6%; Jealousy: 2%

Hallucinations:
Visual: 21%; Auditory+Visual: 2%; Auditory: 2%

Misidentifications:
Television: 8%; Phantom Boarder: 2%; Mirror: 1%

Suárez-González 
et al.43 AD/DLB

165
AD: 85
DLB: 80

Delusions
AD: 32.9%/DLB: 47.5%

Hallucinations
AD: 12.9%/DLB: 51.2%

Misidentifications:
AD: 17.6%/DLB: 42.5%

Delusions (AD/DLB):
Paranoid: 20/23.7%

Abandonment: 2.3/6.2%
Somatic: 0/5%

Hallucinations (AD/DLB):
Visual: 12.9/50%; Auditory: 1.2/17.5%; Tactile: 0/3.7%; 

Olfactory: 0/3.7%
Misidentifications (AD/DLB):

Capgras: 9.4/22.5%; Phantom Boarder: 4.7/22.5%; 
Not being home: 7.1/31.2%; Television: 3.5/13.7%; 

Mirror: 1.2/2.5%

Tsunomoda 
et al.44 DLB 124

Delusions: 54.8%
Hallucinations: 63.7%

Misidentifications: 13.7%

Delusions:
Theft: 25.8%; Persecutory: 14.5%; Jealousy: 6.5%; 

Abandonment: 4%
Hallucinations:

Visual: 60.5%; Auditory: 35.5%; Auditory+Visual: 32.3%
Misidentifications:

Phantom Boarder: 31.4%; Not being home: 13.7%; 
Television: 12.1%; Capgras: 8.9%

Tzeng et al.45 DLB 207 Delusions: 51.2%

Delusions:
Theft: 35.3%; Persecutory: 21.3%; Not being home: 

10.8%; Jealousy: 7.2%; Abandonment: 4.8%
Misidentifications:

Phantom Boarder: 2.9%; Media people in the house: 2.9%; 
Capgras: 1%

Wilson et al.5 AD 478
Delusions: 27.3%

Hallucinations: 29.6%
Misidentifications: 25.5%

Hallucinations:
Auditory+Visual: 14%; Visual: 11%; Auditory: 5%

AD: Alzheimer’s dementia; VD: vascular dementia; DLB: dementia with Lewy bodies; FTD: frontotemporal dementia; BV: behavioral variant; ALS: amyotrophic lateral sclerosis; PPA: primary 

progressive aphasia; SD: semantic dementia; CBD: corticobasal degeneration; PSP: progressive supranuclear palsy; PD: Parkinson’s disease; MIs: misidentifications.

Table 1. Continuation.

Dementia with Lewy bodies
Nine articles on DLB were included (Table 1): 7 (78%) 
were carried out with community-dwelling patients, 1 
(11%) with hospitalized patients, and 1 (11%) did not in-
dicate the place (autopsy). The samples presented similar 
mean age values and predominance of the female gender. 
The criteria for the diagnosis of DLB varied according to 
the studies, with the following being cited: Dementia with 
Lewy Bodies Consortium (n=4; 45%), clinical evaluation 
(n=3; 33%), DSM-IV (n=1; 11%), and autopsy (n=1; 11%). 

Regarding the psychotic symptoms, 6 (67%) studies 
used the NPI, 2 (22%) studies used a semi-structured 

interview, and 1 (11%) resorted to a medical record 
review to assess them. 

Delusions in general were reported with frequency 
values ranging from 9.5 to 54.8% in 6 (57%) studies. 
Persecutory delusions were reported in 5 (71%) stud-
ies, ranging from 11 to 65.5%. Delusions of theft were 
reported in 3 (43%) studies, with a frequency ranging 
from 14 to 35.3%. Delusions of jealousy were reported 
in 3 (43%) studies, with a frequency of 1–7.2%. Delusion 
of abandonment was reported in 3 (43%) studies, with 
a frequency of 4–6.2%. Other delusions reported were 
hypochondriac and pregnancy-related.
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Hallucinations in total were reported in 5 (56%) 
studies, with a frequency of 11 and 79.5%, with higher 
frequency values being of the visual and auditory types. 
Auditory hallucinations were reported in four studies 
(from 8 to 87.5%) and visual hallucinations in four 
studies (from 13.5 to 86.5%). Tactile hallucinations were 
also reported in four studies with frequency values from 
2 to 4.1%, and olfactory hallucinations were present in 
three studies with frequencies between 1.7 and 7.3%.

MIs were addressed in a general manner in 5 (71%) 
studies, with frequency values from 13.7 to 57.1%. Im-
poster syndrome was documented in 5 (71%) studies 
(from 1 to 33.3%). The idea of recognizing close people 
on television was present in 5 (71%) studies (from 3 to 
19%). Phantom boarder was present in 4 (57%) studies, 
with frequency values between 3 and 31.4%. The idea 
of not being home was present in 3 (43%) studies with 
a frequency of 10.8–31.2%, and the mirror sign was 
present in 2 (29%) studies with a frequency of 2.5–4.5%. 
Other MIs cited were reduplication of people and places, 
in addition to the idea of media people in the house.

Female gender was associated with hallucinations in 
one study and with delusions in another44. One of the 
studies reported the relationship between delusions 
and the severity of the disease, caregiver burden, the 
presence of visual hallucinations, and more irritability 
and agitation45. 

Vascular dementia
Five studies addressed VD (Table 1), with 4 (80%) of 
them conducted in the community and 1 (20%) in a 
hospital setting. There was a predominance of the male 
gender in the samples. In addition, 3 (60%) studies used 
the DSM criteria for diagnosis, and 2 (40%) resorted to 
clinical evaluations. Regarding the assessment of the 
psychotic symptoms, 2 (40%) studies used the NPI, 
2 (40%) resorted to clinical interviews, and 1 (20%) 
employed the BEHAVE-AD scale.

When considering frequency in general, delusions 
and MIs were mentioned in 3 (60%) studies, and 
hallucinations were mentioned in 2 (40%) studies. 
The frequency values were as follows: 12.5–50% for 
delusions, 6.8–46% for MIs, and 15.5–27% for halluci-
nations. The most cited subtypes of delusions and their 
respective frequency values were as follows: delusion 
of theft in three studies (from 6.8 to 23%), delusion of 
abandonment in two studies (from 3.4 to 7%), delusion 
of jealousy in two studies (from 3 to 14%), persecutory 
delusion in one study (23%), and somatic delusion in 
one study (3%). 

In relation to the hallucinations, only those of the 
auditory and visual types were cited in two studies, with 

frequency values ranging from 7 to 20%. MIs were cited 
in three studies and were the following: not being home 
(from 3 to 39%), imposter syndrome (from 5 to 30%), 
and phantom boarder (from 5 to 14%). Two studies cited 
the television signal (from 2 to 8%). 

Frontotemporal dementia
Six articles addressed FTD (Table 1). Most of the stud-
ies were conducted in the community with samples 
ranging from 6 to 88 subjects. There was a predomi-
nance of the male gender in the samples. The diagnosis 
of FTD was through clinical evaluation in half of the 
studies, and through autopsy and international con-
sensus in the others.

The psychotic symptoms were assessed through 
the NPI in half of the studies and by means of clinical 
evaluations in the other half, with a similar frequency 
of delusions and hallucinations in two studies, approx-
imately 3–25%. The presence of persecutory delusions 
(from 1 to 18%), somatic delusions (9%), delusions of 
grandeur (7.5%), and delusions of jealousy (7.5%) were 
cited. A combination of the delusions was reported in 
38% of the patients. The hallucinations mentioned were 
as follows: auditory, with a frequency of 9%; visual, with 
13.3%; and tactile, with a frequency of 4%. Four studies 
highlighted the absence of a relationship between MI 
and FTD.

Psychotic symptoms were associated with volume 
loss in cortical and subcortical networks, as well as with 
the presence of the C9orf72 gene. 

The percentage of studies reporting psychotic 
symptoms and the variation in frequency of psychotic 
symptom subtypes in the different types of dementia 
is presented in Table 2.

DISCUSSION
This systematic review identified a frequency of 34–63% 
of psychotic symptoms in general in dementia condi-
tions of the most diverse etiologies; these numbers are 
corroborated by the literature, since approximately 60% 
of the patients with dementia suffer from one or more 
behavioral changes32.

The articles in this review met at least 70% of 
the STROBE items. Most of the studies detailed the 
criteria used for diagnosing dementia and the behav-
ioral changes and provided details of the methods, 
which assisted in better understanding the results. 
It is important to point out that none of the studies 
included performed a sample calculation and that a 
vast majority did not detail sample selection through 
a flowchart.
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In AD, delusions were the most commonly reported 
psychotic symptoms in different studies, especially 
those of persecution, jealousy, theft, and abandonment. 
Some delusions presented a wide variation in frequen-
cy, such as the delusion of theft, ranging from 224 to 
75.5%29. A possible explanation for this difference can be 
the methods used to assess the symptoms. Förstl et al.24 
used the CAMDEX scale, while Ikeda et al.29 employed 
a structured interview with the caregiver based on a 
delusions subscale of the NPI. The delusions of jealousy 
varied from 2 to 26%. Delusions presented in around 
35% people with AD, and infidelity is one of the most 
common types46.

The difference observed in the frequency of the aban-
donment delusion can also be explained by the method 
used to assess the psychotic symptoms. The highest and 
lowest frequency values were found in a study that ap-
plied several scales and in another that only conducted 
a review of medical records, respectively7,34-37.

In relation to AD, hallucinations were reported in 
more than half of the studies, with a predominance of 
the visual and auditory types in terms of frequency. 
Regarding the MIs, they were mentioned in at least 
half of the studies, mainly the imposter syndrome, 
“not being home,” phantom boarder, TV delusion, 
and mirrored-self MI. The most frequently described 
instrument in the assessment of the psychotic symp-
toms in AD was the NPI in 31% of the studies, but 
clinical assessment was the most used method. The 
NPI is a semi-structured interview carried out with the 
caregiver to investigate delusions and hallucinations 
in addition to other behavioral symptoms47; therefore, 
the absence of a real description of the psychotic symp-
toms due to an inadequate approach can be considered 
a bias in the studies.

In DLB, delusions were reported in up to 78% of 
the studies included, with the following types being 
more described: persecution, theft, jealousy, and 
abandonment, that is, the same content as the delu-
sions found in AD. This finding is in line with other 
studies that report delusions as the main neuropsy-
chiatric symptoms in patients with DLB45. Halluci-
nations in DLB were reported in six of the studies, 

with the visual and auditory types having the highest 
frequency, and visual hallucinations are part of the 
diagnostic criteria for this type of dementia8. This 
could be a bias as hallucinations in other modalities 
are part of the clinic of this type of dementia8. MIs 
were also found in seven of the studies on DLB, with 
predominance of description of the following types: 
imposter syndrome, recognizing people on television, 
phantom boarder, ideas of not being at home, and 
mirrored-self MI. MIs appeared in a greater pro-
portion of studies on DLB than on AD, which is in 
agreement with the literature48.

Regarding VD, delusions and MIs were mentioned 
in 60% of the studies, and hallucinations were men-
tioned in 40%. The most commonly mentioned delusion 
contents were those of the theft, abandonment, and 
jealousy type. The most common MIs were “not being 
home,” imposter syndrome, and phantom boarder. The 
only hallucinations reported were those of the auditory 
and visual types. Our findings were in agreement with 
the literature regarding the fact that there are no differ-
ences between psychosis in AD and VD49.

FTD was addressed in six studies. Persecutory, so-
matic, grandeur, and jealousy delusions were reported. 
The hallucinations cited were of the auditory and visual 
types, although with prevalence values below 14%. 
MIs were not reported in all the studies. This can be 
explained by the variable accuracy in the clinical diag-
nosis of FTD, in addition to the difficulty differentiating 
between psychotic symptoms and behavioral changes 
characteristic of the condition6. According to the data 
found, it would be important to pay more attention to 
other findings of the disease in the diagnosis of FTD, 
such as apathy, disinhibition, and aberrant motor be-
havior, and less to psychotic symptoms50.

In general, AD presents more delusions than 
hallucinations. On the contrary, DLB triggers more 
hallucinations, even auditory ones, when compared 
to other types of dementia and also presents a con-
comitantly high frequency of delusions. VD presents 
fewer psychotic symptoms than DLB and AD, but this 
may be a bias due to the greater number of studies on 
these types of dementia. Regarding the content of the 

Table 2. Frequency of studies reporting psychotic symptoms and types of symptoms according to the etiology of dementia.

Type of dementia Psychotic symptoms (%) Delusions (%) Hallucinations (%) Misidentifications (%)

Alzheimer’s disease 82 2–68.4 3–32 5.2–81.6

Dementia with Lewy bodies 71 9.5–54.8 11–79.5 13.7–57.1

Vascular dementia 60 12.5–50 15.5–27 6.8–46

Frontotemporal dementia 66 3–25 3–25 0
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delusions, it was not possible to differentiate the etiol-
ogy of dementia between AD, DLB, or VD, with greater 
presence of persecutory delusions. FTD was the only 
etiology not associated with delusions of abandon-
ment and associated with the presence of delusions of 
grandeur21, despite the low frequency when compared 
to the other causes. Tactile and olfactory hallucinations 
are not common in any of the dementias. The presence 
of MI does not allow for differentiating the dementias. 
It is also important to emphasize the absence of MIs in 
cases of FTD28,41. Despite the high association between 
psychotic symptoms and dementia, there is still a gap 
in the differential diagnosis between primary and 
cognition-related conditions51. Approximately 60% 
of patients with late-onset psychotic symptoms have 
secondary psychosis, and a thorough medical evalua-
tion is extremely important52.

Unfortunately, no studies were found with a neu-
ropsychiatric symptom’s description of other causes 
of dementia, such as secondary to the use of alcohol, 
due to traumatic brain injury, and others. It is sug-
gested to conduct research studies on this theme not 
only in the most known neurocognitive disorders but 
also in conditions with other etiologies that are not 
less important. 

Another limitation would be the use of different 
definitions of dementia and of the individual psychotic 
phenomena32. This difficulty was found in our review, as 
some studies did not separate, for example, MI symp-
toms from delusional symptoms. The absence of well-de-
fined criteria for the concept of delusion in patients with 
neurocognitive disorder can lead to this wide variation 
in the reported frequency of these symptoms53. Another 
consideration is the lack of insight and memory impair-
ment of the patients with dementia, which can hinder 
data collection16. It is also necessary to pay attention 
to the description of the reported delusion, as in the 
case of the imposter delusion, which presented a lower 
frequency when it was evaluated exclusively with respect 
to the caregiver7. The term neuropsychiatric symptoms 
was not used in the search, so it may be that we did not 
include articles that reported psychotic symptoms. In 
addition, many instruments used for neurocognitive 
conditions in clinical practice do not include questions 
about psychosis51.

The population studied has both cognitive and 
psychotic symptoms, clinical features that are un-
derdiagnosed. For the diagnosis of psychotic symp-
toms, the clinical interview and the review of medical 
records were used in a large percentage of the studies 
included. Al-Huthail54 reported an accuracy of 0% for 
psychotic symptoms when comparing the diagnosis 

of physicians of others specialties with psychia-
trists. The difficulty in documenting psychosis also 
increases when considering that patients and family 
members may not report these symptoms for fear 
of being stigmatized51. Many of the scales used were 
filled with information provided by caregivers, gen-
erating some interference, such as caregiver overload, 
personality, and the ability to perceive changes in the 
patient’s behavior55.

Appropriate classification of the psychotic symp-
toms is important to clarify the biological mechanisms 
and to develop new therapies for such symptoms, espe-
cially in dementia47. However, there is still a gap in the 
literature on the types of symptoms of the BPSD. How-
ever, the strongest point of this study is its originality, 
since there are no systematic reviews in the literature 
addressing the psychotic symptoms in dementia, both 
in specific cases and in different etiologies.

The psychotic symptoms presented high frequency in 
dementia conditions of the most varied etiologies, with 
the exception of FTD. The high prevalence demonstrates 
the importance of clinical investigation and the use of 
scales that address psychotic symptoms in patients 
with neurocognitive conditions, regardless of etiology 
or severity. Future studies about the neuropsychiatric 
symptoms of dementia conditions are suggested, mainly 
not of so classic etiologies, such as the alcoholic one. 
Moreover, the frequency of psychotic symptoms in 
dementia varied widely among studies, and a meta-anal-
ysis could help in identifying its prevalence.

AUTHORS’ CONTRIBUTIONS
RMPP: designed the systematic review, conducted the 
literature search, selected studies, and extracted data 
from the primary studies; all other authors assisted in 
resolving issues, wrote the first draft of the manuscript 
and all authors contributed to and have approved the fi-
nal manuscript. MAMB: designed the systematic review, 
conducted the literature search, selected studies, and ex-
tracted data from the primary studies; all other authors 
assisted in resolving issues. LL: designed the systematic 
review, conducted the literature search, selected studies, 
and extracted data from the primary studies; all other 
authors assisted in resolving issues. EDML: designed 
the systematic review, conducted the literature search, 
selected studies, and extracted data from the primary 
studies; all other authors assisted in resolving issues. 
MHNC: designed the systematic review, conducted the 
literature search, selected studies, and extracted data 
from the primary studies; all other authors assisted in 
resolving issues, conducted the analysis.



Pessoa RMP et al.    Delusions and hallucinations in dementia.    13

Dement Neuropsychol 2023;17:e20220044

REFERENCES
1.	 van Os J, Howard R, Takei N, Murray R. Increasing age is a risk fac-

tor for psychosis in the elderly. Soc Psychiatry Psychiatr Epidemiol. 
1995;30(4):161-4. https://doi.org/10.1007/BF00790654

2.	 Kales HC, Gitlin LN, Lyketsos CG. Assessment and management of beha-
vioral and psychological symptoms of dementia. BMJ. 2015;350:h369.  
https://doi.org/10.1136/bmj.h369

3.	 Trivedi D, Goodman C, Dickinson A, Gage H, McLaughlin J, Manthorpe J, 
et al. A protocol for a systematic review of research on managing beha-
vioural and psychological symptoms in dementia for community-dwelling 
older people: evidence mapping and syntheses. Syst Rev. 2013;2(1):70. 
https://doi.org/10.1186/2046-4053-2-70

4.	 Cummings J, Pinto LC, Cruz M, Fischer CE, Gerritsen DL, Grossberg GT, 
et al. Criteria for psychosis in major and mild neurocognitive disorders: 
International Psychogeriatric Association (IPA) consensus clinical and 
research definition. Am J Geriatr Psychiatry. 2020;28(12):1256-69. https://
doi.org/10.1016/j.jagp.2020.09.002

5.	 Wilson RS, Tang Y, Aggarwal NT, Gilley DW, McCann JJ, Bienias JL, et al. 
Hallucinations, cognitive decline, and death in Alzheimer’s disease. Neu-
roepidemiology. 2006;26(2):68-75. https://doi.org/10.1159/000090251

6.	 Mendez MF, Shapira JS, Woods RJ, Licht EA, Saul RE. Psychotic symp-
toms in frontotemporal dementia: prevalence and review. Dement Geriatr 
Cogn Disord. 2008;25(3):206-11. https://doi.org/10.1159/000113418 

7.	 Deutsch LH, Bylsma FW, Rovner BW, Steele C, Folstein MF. Psychosis 
and physical aggression in probable Alzheimer’s disease. Am J Psychiatry. 
1991;148(9):1159-63. https://doi.org/10.1176/ajp.148.9.1159

8.	 American Psychiatric Association. Diagnostic and statistical manual of 
mental disorders. Washington: American Psychiatric Association; 2013.

9.	 Nedelec-Ciceri C, Chaumier JA, Lussier MD, Merlet-Chicoine I, Bouche 
G, Paccalin M, et al. Troubles de l’identification et délires d’identité dans 
la maladie d’Alzheimer: une enquête régionale. Revue Neurologique. 
2006;162(5):628-36. https://doi.org/10.1016/S0035-3787(06)75057-3 

10.	 Rubin EH, Drevets WC, Burke WJ. The nature of psychotic symptoms 
in senile dementia of the Alzheimer type. J Geriatr Psychiatry Neurol. 
1988;1(1):16-20.  https://doi.org/10.1177/089198878800100104

11.	 Nagahama Y, Okina T, Suzuki N, Matsuda M, Fukao K, Murai T. Clas-
sification of psychotic symptoms in dementia with Lewy bodies. Am 
J Geriatr Psychiatry. 2007;15(11):961-7. https://doi.org/10.1097/
JGP.0b013e3180cc1fdf

12.	 Cummings J, Ballard C, Tariot P, Owen R, Foff E, Youakim J, et al. 
Pimavanserin: potential treatment for dementia-related psychosis. J Prev 
Alzheimers Dis. 2018;5(4):253-8. https://doi.org/10.14283/jpad.2018.29

13.	 Van Assche L, Van Aubel E, Van de Ven L, Bouckaert F, Luyten P, Van-
denbulcke M. The neuropsychological profile and phenomenology of late 
onset psychosis: a cross-sectional study on the differential diagnosis of 
very-late-onset schizophrenia-like psychosis, dementia with Lewy bodies 
and Alzheimer’s type dementia with psychosis. Arch Clin Neuropsychol. 
2019;34(2):183-99. https://doi.org/10.1093/arclin/acy034

14.	 von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche P, Vandenbrouc-
ke JP, et al. The strengthening the reporting of observational studies in 
epidemiology (STROBE) statement: guidelines for reporting observational 
studies. Journal of Clinical Epidemiology. 2008;61(4):P344-9. https://doi.
org/10.1016/j.jclinepi.2007.11.008

15.	 Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred 
reporting items for systematic reviews and meta-analyses: the PRISMA 
statement. Int J Surg. 2010;8(5):336-41. https://doi.org/10.1016/j.
ijsu.2010.02.007

16.	 Binetti G, Bianchetti A, Padovani A, Lenzi G, Leo DD, Trabucchi M. 
Delusions in Alzheimer’s disease and multi-infarct dementia. Acta Neurol 
Scand. 1993;88(1):5-9.  https://doi.org/10.1111/j.1600-0404.1993.
tb04177.x

17.	 van de Beek M, van Steenoven I, van der Zande JJ, Porcelijn I, Barkhof F, 
Stam CJ, et al. Characterization of symptoms and determinants of disease 
burden in dementia with Lewy bodies: DEvELOP design and baseline 
results. Alzheimers Res Ther. 2021;13(1):53. https://doi.org/10.1186/
s13195-021-00792-w 

18.	 Chiu PY, Chung CL. Delusions in patients with very mild, mild and mo-
derate Alzheimer’s disease. Acta Neurol Taiwan. 2006;15(1):21-5. PMID: 
16599280

19.	 Cohen-Mansfield J, Golander H, Ben-Israel J, Garfinkel D. The mea-
nings of delusions in dementia: a preliminary study. Psychiatry Res. 
2011;189(1):97-104.  https://doi.org/10.1016/j.psychres.2011.05.022

20.	 Cummings JL, Miller B, Hill MA, Neshkes R. Neuropsychiatric as-
pects of multi-infarct dementia and dementia of the Alzheimer type. 
Arch Neurol. 1987;44(4):389-93.  https://doi.org/10.1001/arch-
neur.1987.00520160031010

21.	 Devenney EM, Landin-Romero R, Irish M, Hornberger M, Mioshi E, 
Halliday GM, et al. The neural correlates and clinical characteristics of 
psychosis in the frontotemporal dementia continuum and the C9orf72 
expansion. Neuroimage Clin. 2016;13:439-45. https://doi.org/10.1016/j.
nicl.2016.11.028

22.	 Farber NB, Rubin EH, Newcomer JW, Kinscherf DA, Miller JP, Morris JC, 
et al. Increased neocortical neurofibrillary tangle density in subjects with 
Alzheimer disease and psychosis. Arch Gen Psychiatry. 2000;57(12):1165-
73. https://doi.org/10.1001/archpsyc.57.12.1165

23.	 Flynn FG, Cummings JL, Gornbein J. Delusions in dementia syndromes: in-
vestigation of behavioral and neuropsychological correlates. J Neuropsychiatry 
Clin Neurosci. 1991;3(4):364-70. https://doi.org/10.1176/jnp.3.4.364

24.	 Förstl H, Burns A, Levy R, Cairns N. Neuropathological correlates of 
psychotic phenomena in confirmed Alzheimer’s disease. Br J Psychiatry. 
1994;165(1):53-9.  https://doi.org/10.1192/bjp.165.1.53

25.	 Geroldi C, Akkawi NM, Galluzzi S, Ubezio M, Binetti G, Zanetti O, et al. 
Temporal lobe asymmetry in patients with Alzheimer’s disease with de-
lusions. J Neurol Neurosurg Psychiatry. 2000;69(2):187-91. https://doi.
org/10.1136/jnnp.69.2.187

26.	 Gormley N, Rizwan MR. Prevalence and clinical correlates of psychotic 
symptoms in Alzheimer’s disease. Int J Geriatr Psychiatry. 1998;13(6):410-
4. https://doi.org/10.1002/(sici)1099-1166(199806)13:6<410::aid-
-gps787>3.0.co;2-s

27.	 Hamuro A, Isono H, Sugai Y, Torii S, Furuta N, Mimura M, et al. Behavioral 
and psychological symptoms of dementia in untreated Alzheimer’s disease 
patients. Psychogeriatrics. 2007;7(1):4-7. https://doi.org/10.1111/j.
1479-8301.2006.00153.x

28.	 Harciarek M, Kertesz A. The prevalence of misidentification syndromes in 
neurodegenerative diseases. Alzheimer Dis Assoc Disord. 2008;22(2):163-
9. https://doi.org/10.1097/WAD.0b013e3181641341

29.	 Ikeda M, Shigenobu K, Fukuhara R, Hokoishi K, Nebu A, Maki N, et al. 
Delusions of Japanese patients with Alzheimer’s disease. Int J Geriatr 
Psychiatry. 2003;18(6):527-32. https://doi.org/10.1002/gps.864

30.	 Korhonen T, Katisko K, Cajanus A, Hartikainen P, Koivisto AM, Haapasalo 
A, et al. Comparison of prodromal symptoms of patients with behavioral 
variant frontotemporal dementia and Alzheimer disease. Dement Geriatr 
Cogn Disord. 2020;49(1):98-106. https://doi.org/10.1159/000507544

31.	 Kwak YT, Yang YS, Kwak SG, Koo MS. Delusions of Korean patients with 
Alzheimer’s disease: study of drug-naïve patients. Geriatr Gerontol Int. 
2013;13(2):307-13. https://doi.org/10.1111/j.1447-0594.2012.00897.x

32.	 Leroi I, Voulgari A, Breitner JCS, Lyketsos CG. The epidemiology of 
psychosis in dementia. Am J Geriatr Psychiatry. 2003;11(1):83-91. https://
doi.org/10.1097/00019442-200301000-00011

33.	 Linszen MM, Lemstra AW, Dauwan M, Brouwer RM, Scheltens P, Sommer 
IEC. Understanding hallucinations in probable Alzheimer’s disease: very 
low prevalence rates in a tertiary memory clinic. Alzheimers Dement (Amst). 
2018;10:358-62.  https://doi.org/10.1016/j.dadm.2018.03.005

34.	 Liu CY, Wang PN, Lin KN, Liu HC. Behavioral and psychological symp-
toms in Taiwanese patients with Alzheimer’s disease. Int Psychogeriatr. 
2007;19(3):605-13.  https://doi.org/10.1017/S1041610207005121

35.	 Mendez MF, Martin RJ, Smyth KA, Whitehouse PJ. Disturbances of person 
identification in Alzheimer’s disease. A retrospective study. J Nerv Ment Dis. 
1992;180(2):94-6. https://doi.org/10.1097/00005053-199202000-00005 

36.	 Mendez MF, Martin RJ, Smyth KA, Whitehouse PJ. Psychiatric symptoms 
associated with Alzheimer’s disease. J Neuropsychiatry Clin Neurosci. 
1990;2(1):28-33. https://doi.org/10.1176/jnp.2.1.28 

37.	 Migliorelli R, Petracca G, Tesón A, Sabe L, Leiguarda R, Starkstein SE. 
Neuropsychiatric and neuropsychological correlates of delusions in Alzhei-
mer’s disease. Psychol Med. 1995;25(3):505-13. https://doi.org/10.1017/
s0033291700033420 

38.	 Mizrahi R, Starkstein SE, Jorge R, Robinson RG. Phenomenology and 
clinical correlates of delusions in Alzheimer disease. Am J Geriatr Psychiatry. 
2006;14(7):573-81. https://doi.org/10.1097/01.JGP.0000214559.61700.1c

39.	 Nagahama Y, Fukui T, Akutagawa H, Ohtaki H, Okabe M, Ito T, et al. Pre-
valence and clinical implications of the mirror and TV signs in advanced 
Alzheimer’s disease and dementia with Lewy bodies. Dement Geriatr Cogn 
Dis Extra. 2020;10(1):56-62.  https://doi.org/10.1159/000506510

40.	 Naasan G, Shdo SM, Rodriguez EM, Spina S, Grinberg L, Lopez L, et al. 
Psychosis in neurodegenerative disease: differential patterns of hallucina-
tion and delusion symptoms. Brain. 2021;144(3):999-1012. https://doi.
org/10.1093/brain/awaa413 

41.	 Perini G, Carlini A, Pomati S, Alberoni M, Mariani C, Nemni R, et al. Mi-
sidentification delusions: Prevalence in Different Types of Dementia and 
Validation of a Structured Questionnaire. Alzheimer Dis Assoc Disord. 
2016;30(4):331-7. https://doi.org/10.1097/WAD.0000000000000141

https://doi.org/10.1007/BF00790654
https://doi.org/10.1136/bmj.h369
https://doi.org/10.1186/2046-4053-2-70
https://doi.org/10.1016/j.jagp.2020.09.002
https://doi.org/10.1016/j.jagp.2020.09.002
https://doi.org/10.1159/000090251
https://doi.org/10.1159/000113418
https://doi.org/10.1176/ajp.148.9.1159
https://doi.org/10.1016/S0035-3787(06)75057-3
https://doi.org/10.1177/089198878800100104
https://doi.org/10.1097/JGP.0b013e3180cc1fdf
https://doi.org/10.1097/JGP.0b013e3180cc1fdf
https://doi.org/10.14283/jpad.2018.29
https://doi.org/10.1093/arclin/acy034
https://doi.org/10.1016/j.jclinepi.2007.11.008
https://doi.org/10.1016/j.jclinepi.2007.11.008
https://doi.org/10.1016/j.ijsu.2010.02.007
https://doi.org/10.1016/j.ijsu.2010.02.007
https://doi.org/10.1111/j.1600-0404.1993.tb04177.x
https://doi.org/10.1111/j.1600-0404.1993.tb04177.x
https://doi.org/10.1186/s13195-021-00792-w
https://doi.org/10.1186/s13195-021-00792-w
https://doi.org/10.1016/j.psychres.2011.05.022
https://doi.org/10.1001/archneur.1987.00520160031010
https://doi.org/10.1001/archneur.1987.00520160031010
https://doi.org/10.1016/j.nicl.2016.11.028
https://doi.org/10.1016/j.nicl.2016.11.028
https://doi.org/10.1001/archpsyc.57.12.1165
https://doi.org/10.1176/jnp.3.4.364
https://doi.org/10.1192/bjp.165.1.53
https://doi.org/10.1136/jnnp.69.2.187
https://doi.org/10.1136/jnnp.69.2.187
https://doi.org/10.1002/(sici)1099-1166(199806)13
https://doi.org/10.1111/j.1479-8301.2006.00153.x
https://doi.org/10.1111/j.1479-8301.2006.00153.x
https://doi.org/10.1097/WAD.0b013e3181641341
https://doi.org/10.1002/gps.864
https://doi.org/10.1159/000507544
https://doi.org/10.1111/j.1447-0594.2012.00897.x
https://doi.org/10.1097/00019442-200301000-00011
https://doi.org/10.1097/00019442-200301000-00011
https://doi.org/10.1016/j.dadm.2018.03.005
https://doi.org/10.1017/S1041610207005121
https://doi.org/10.1097/00005053-199202000-00005
https://doi.org/10.1176/jnp.2.1.28
https://doi.org/10.1017/s0033291700033420
https://doi.org/10.1017/s0033291700033420
https://doi.org/10.1097/01.JGP.0000214559.61700.1c
https://doi.org/10.1159/000506510
https://doi.org/10.1093/brain/awaa413
https://doi.org/10.1093/brain/awaa413
https://doi.org/10.1097/WAD.0000000000000141


14    Delusions and hallucinations in dementia.    Pessoa RMP et al.

Dement Neuropsychol 2023;17:e20220044

42.	 Sala SD, Francescani A, Muggia S, Spinnler H. Variables linked to psycho-
tic symptoms in Alzheimer’s disease. Eur J Neurol. 1998;5(6):553-60. 
https://doi.org/10.1046/j.1468-1331.1998.560553.x

43.	 Suárez-González A, Serrano-Pozo A, Arroyo-Anlló EM, Franco-Macías E, 
Polo J, García-Solís D, et al. Utility of neuropsychiatric tools in the diffe-
rential diagnosis of dementia with Lewy bodies and Alzheimer’s disease: 
quantitative and qualitative findings. Int Psychogeriatr. 2014;26(3):453-61. 
https://doi.org/10.1017/S1041610213002068

44.	 Tsunoda N, Hashimoto M, Ishikawa T, Fukuhara R, Yuki S, Tanaka H, 
et al. Clinical features of auditory hallucinations in patients with dementia 
with Lewy bodies: a soundtrack of visual hallucinations. J Clin Psychiatry. 
2018;79(3):17m11623. https://doi.org/10.4088/JCP.17m11623

45.	 Tzeng RC, Tsai CF, Wang CT, Wang TY, Chiu PY. Delusions in patients 
with dementia with Lewy bodies and the associated factors. Behav Neurol. 
2018:6707291. https://doi.org/10.1155/2018/6707291

46.	 Ballard C, Kales HC, Lyketsos C, Aarsland D, Creese B, Mills R, 
et al. Psychosis in Alzheimer’s disease. Curr Neurol Neurosci Rep. 
2020;20(12):57. https://doi.org/10.1007/s11910-020-01074-y

47.	 Cummings JL. The Neuropsychiatric Inventory: assessing psychopatho-
logy in dementia patients. Neurology. 1997;48(5 Suppl 6):S10-6.  https://
doi.org/10.1212/wnl.48.5_suppl_6.10s

48.	 Ballard CG, Jacoby R, Del Ser T, Khan MN, Munoz DG, Holmes C, et al. 
Neuropathological substrates of psychiatric symptoms in prospectively 
studied patients with autopsy-confirmed dementia with lewy bodies. Am J 
Psychiatry. 2004;161(5):843-9. https://doi.org/10.1176/appi.ajp.161.5.843

49.	 Groves WC, Brandt J, Steinberg M, Warren A, Rosenblatt A, Baker A, 
et al. Vascular dementia and Alzheimer’s disease: is there a difference? 
A comparison of symptoms by disease duration. J Neuropsychiatry Clin 
Neurosci. 2000;12(3):305-15.  https://doi.org/10.1176/jnp.12.3.305

50.	 Levy ML, Miller BL, Cummings JL, Fairbanks LA, Craig A. Alzhei-
mer disease and frontotemporal dementias. Behavioral distinctions. 
Arch Neurol. 1996;53(7):687-90. https://doi.org/10.1001/arch-
neur.1996.00550070129021

51.	 Fischer CE, Agüera-Ortiz L. Psychosis and dementia: risk factor, prodrome, 
or cause? Int Psychogeriatr. 2018;30(2):209-19. https://doi.org/10.1017/
S1041610217000874

52.	 Pfefferbaum B, Jacobs AK, Griffin N, Houston JB. Children’s disaster 
reactions: the influence of exposure and personal characteristics. Curr 
Psychiatry Rep. 2015;17(7):56. https://doi.org/10.1007/s11920-015-
0598-5

53.	 Devanand DP, Miller L, Richards M, Marder K, Bell K, Mayeux R, Stern 
Y. The Columbia University scale for psychopathology in Alzheimer’s 
disease. Arch Neurol. 1992;49(4):371-6. https://doi.org/10.1001/arch-
neur.1992.00530280051022

54.	 Al-Huthail YR. Accuracy of referring psychiatric diagnosis. Int J Health Sci 
(Qassim). 2008;2(1):35-8. PMID: 21475469

55.	 Oliveira AM, Radanovic M, Mello PCH, Buchain PC, Vizzotto ADB, Ce-
lestino DL, et al. Nonpharmacological interventions to reduce behavioral 
and psychological symptoms of dementia: a systematic review. Biomed 
Res Int. 2015;2015:218980. https://doi.org/10.1155/2015/218980 

https://doi.org/10.1046/j.1468-1331.1998.560553.x
https://doi.org/10.1017/S1041610213002068
https://doi.org/10.4088/JCP.17m11623
https://doi.org/10.1155/2018/6707291
https://doi.org/10.1007/s11910-020-01074-y
https://doi.org/10.1212/wnl.48.5_suppl_6.10s
https://doi.org/10.1212/wnl.48.5_suppl_6.10s
https://doi.org/10.1176/appi.ajp.161.5.843
https://doi.org/10.1176/jnp.12.3.305
https://doi.org/10.1001/archneur.1996.00550070129021
https://doi.org/10.1001/archneur.1996.00550070129021
https://doi.org/10.1017/S1041610217000874
https://doi.org/10.1017/S1041610217000874
https://doi.org/10.1007/s11920-015-0598-5
https://doi.org/10.1007/s11920-015-0598-5
https://doi.org/10.1001/archneur.1992.00530280051022
https://doi.org/10.1001/archneur.1992.00530280051022
https://doi.org/10.1155/2015/218980

