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Objectives: This study aimed to review the evidence base regarding cognitive impairment and the development of dementia in
patients with very late-onset schizophrenia-like psychosis (VLOSLP).

Methods:We conducted a systematic literature search of PubMed, PsycINFO andWeb of Science according to Preferred Reporting
Items for Systematic Reviews (PRISMA) guidelines. Two reviewers independently screened records first by title and abstract and
then by full text, resolving differences after each stage. Selected studies were assessed for quality using the GRADE system, and
data on study design, participants, cognitive ability and rates of developing dementia were extracted and synthesised.

Results: Seventeen publications were identified for review. They were generally poor in quality and heterogenous in design.
VLOSLP patients were found to have impaired global cognition compared to non-psychotic controls, but no difference was found
between VLOSLP patients and aged early-onset schizophrenia (EOS) patients. No single cognitive domain was consistently
affected. Patients with VLOSLP demonstrated significantly higher rates of dementia diagnosis (ranging from 4.4% over 3 years
to 44.4% over 15 years) than controls, but no difference was found between VLOSLP patients and aged EOS patients.

Conclusions: VLOSLP may not necessarily predict cognitive decline, but few studies have adequately investigated cohorts on a
longitudinal basis. Heterogeneity between and within cohorts and varying selection criteria compromise the clinical generalisabil-
ity of studies investigating the association between VLOSLP and neurodegenerative disease. Further studies on the clinical pre-
sentation, cognitive profile and neuropathology of VLOSLP with comparison to EOS/late-onset schizophrenia (LOS) and
neurodegenerative disease are needed to better inform the diagnosis and management of VLOSLP.

Received 04 April 2020; Revised 15 April 2021; Accepted 27 May 2021; First published online 30 June 2021

Key words: Geriatrics, epidemiology, psychosis, schizophrenia, dementia.

Introduction

Although schizophrenia commonly presents in late
adolescent or early adulthood, a small proportion
of patients first present with symptoms later in life
(Howard et al. 2000). An international consensus
defined very late-onset schizophrenia-like psychosis
(VLOSLP) as an onset of psychotic symptoms at the
age of 60 years or above, which cannot be attributed
to a primary affective disorder or structural brain
abnormalities (Howard et al. 2000). VLOSLP typically
presents with multimodal hallucinations, partition
and paranoid delusions (Hanssen et al. 2015) in the
absence of formal thought disorder and negative

symptoms seen in early-onset schizophrenia (EOS).
A two-stage model of onset has been proposed, char-
acterised by initial suspicion, irritability and ideas of
reference, followed by florid hallucinations and delu-
sions (Zarit & Zarit, 2012); however, disease onset
remains challenging to pinpoint.

The aetiology of VLOSLP is unclear. VLOSLP differs
significantly from EOS in clinical presentation, and
unlike EOS, occurs more commonly in women and is
less associatedwith family history or childhood trauma
(Reeves & Brister, 2008). The presentation of VLOSLP
also diverges from that of late-onset schizophrenia
(LOS), defined as a primary onset of psychotic symp-
toms at the age of 40 years or above, being associated
with a stronger female predominance, brain abnormal-
ities on imaging and overall neuropsychological
decline. Compared to VLOSLP, LOS has also been
observed to be more commonly associated with posi-
tive family history and presenting with negative symp-
toms (Palmer et al. 2001).
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As VLOSLP often shares clinical features seen in
neurodegenerative illnesses, such as cognitive impair-
ment (Palmer et al. 2001), late-life presentation, and
behavioural and psychological symptoms (Savva
et al. 2009), it has been suggested as a prodromal phase
of neurodegenerative dementias (Kørner et al. 2009; Sin
Fai Lam et al. 2016; VanAssche et al. 2017). Patients with
VLOSLP are subject to greater risk of a dementia than
aged-matched controls (Kørner et al. 2009), but the con-
dition does not always predict cognitive or functional
decline (Sin Fai Lam et al. 2016). Where impairment
does arise, patients with VLOSLP often demonstrate
non-progressive impairment similar to static encepha-
lopathy in EOS (Van Assche et al. 2017). The condition
is also more prevalent in ethnic minority groups, which
may implicate psychosocial stressors as a risk factor
(Mitter et al. 2005). Nevertheless, the current consensus
is that all cases satisfying diagnostic criteria for schizo-
phrenia, regardless of onset age, fall under the same ill-
ness category (Howard et al. 2000).

VLOSLP patients experience substantially inca-
pacitating symptoms and represent a highly vulner-
able group. Nevertheless, few systematic reviews
have been conducted on the topic, focusing on clinical
presentation, neuropsychology and neurobiology
(Van Assche et al. 2017; Suen et al. 2019) in LOS and
VLOSLP, all of which jointly evaluate outcomes of
both conditions. There is debate around whether
LOS is driven by the neurodevelopmental origins of
EOS or the suggested neurodegenerative processes
of VLOSLP (Palmer et al. 2001), and the clinical dif-
ference between both conditions remains unclear
despite international consensus establishing separate
cut-offs for onset age for both conditions (Howard
et al. 2000). Consequently, this review focuses on
examining only VLOSLP in relation to neurodegener-
ative disease and cognition.

The objectives of this review are therefore to review
cognitive profiles and longitudinal course of cognitive
function in patients with VLOSLP and to assess the
quality of current evidence.

Methods

A systematic literature search was conducted based on
Preferred Reporting Items for Systematic Reviews
(PRISMA) guidelines (Moher et al. 2009) on 5
February 2021 covering PubMed, PsycINFO and Web
of Science, using a free text search strategy based on
synonyms for ‘geriatrics’, ‘epidemiology’, ‘psychosis’ and
‘dementia’. As a consensus on the criteria for VLOSLP
was only introduced in 2000 (Howard, 2000), literature
predating this uses a range of nomenclature to classify
psychosis of first onset after the age of 60 years.
Conditions with concepts overlapping with VLOSLP

including paraphrenia, affective psychoses and very
late-onset delusional disorder (VLODD) were therefore
included in search terms for comprehensiveness.
Additional studies were identified through searching
reference lists of included sources. Only peer-
reviewed original research available in English and
as full texts were withheld for review. Full search
terms are described in Supplementary Table 1.

Included studies investigated cognitive functioning,
or dementia diagnosis, in patients with a primary onset
of psychotic symptoms aged 60 years or above
(Howard, 2000) on a cross-sectional or longitudinal
basis. We excluded studies investigating patients with
pre-VLOSLP history of neurological disease, studies
which did not separately describe outcomes of LOS
and VLOSLP patient groups, studies which did not
specify the age of onset of psychotic symptoms and
cross-sectional studies without a control group.

Two-stage screening was performed to determine
article eligibility, first by title and abstract and then
by full text. Two authors (VY and SFL) independently
reviewed titles and abstracts yielded from the system-
atic search to select full texts for review, and differences
were resolved through discussion and mutual agree-
ment. Both authors then independently screened
selected full texts against inclusion and exclusion crite-
ria, compared and resolved differences to determine
final eligibility. A flowchart of the screening process
is displayed in Fig. 1.

Study qualitywas assessed according toGRADE cri-
teria (Ryan & Hill, 2016). Due to heterogeneity in study
design and outcomemeasures used, data were synthes-
ised in a narrative structure. Information on study
design, participant age and setting, outcome measures
and findings was extracted and summarised in Tables 1
and 2. Duration of follow-up, defined as the length of
time after which participants were re-assessed for
dementia or cognitive ability, was also noted for longi-
tudinal studies.

Results

Summary of included studies

Study characteristics

Nine hundred and sixteen records (excluding dupli-
cates) were identified through the initial search, and
41 records were selected through title and abstract
screening. Seventeen studies were identified through
full-text review, of which seven were cross-sectional
and ten longitudinal. Of seven cross-sectional studies,
four compared cognition in VLOSLP patients with
that of healthy aged controls (Naguib & Levy, 1987;
Henderson et al. 1998; Moore et al. 2006; Bentall et al.
2009) and two compared VLOSLP patients to young
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patients with EOP (Rodriguez-Ferrera et al. 2004,
Hanssen et al. 2015) using a range of assessment tools.
One study (Van Assche et al. 2019) compared individ-
ual cognitive domains between patients with VLOSLP
and patientswith neurodegenerative disease, matched
for age, years of formal education and general cogni-
tive function assessed using the Mini Mental State
Examination (MMSE). Participants came from settings
including nursing homes, inpatient and outpatient
populations.

Of ten longitudinal studies, six investigated rates
of developing dementia over a follow-up period in
VLOSLP patients through searching hospital records
(Kørner et al. 2008, 2009; Almeida et al. 2019; Kodesh
et al. 2020) or assessing patients using diagnostic criteria
(Holden, 1987; Östling et al. 2007). Of these, two com-
pared VLOSLP patients to age-matched controls with-
out VLOSLP (Östling et al. 2007; Kodesh et al. 2020), two
compared VLOSLP patients to osteoarthritis patients
(Kørner et al. 2008, 2009), one compared VLOSLP
patients to non-psychotic elderly (Almeida et al. 2019)
and one did not use a control group (Holden, 1987).
Three studies investigated the course of cognition over
a follow-up period using cognitive assessment tools

(Hymas et al. 1989; Howard et al. 1995) or carer impres-
sions (Mazeh et al. 2005), and one study compared rates
of mortality from dementia in VLOSLP patients with
that of EOS/LOS patients (Talaslahti et al. 2015).

Study quality

Of 60 outcomes, 45 were rated ‘very low’ in quality,
13 ‘low’, one ‘moderate’ and one ‘high’. As all included
studies were observational in design, all outcomes were
assigned a ‘low’ baseline rating and then downgraded or
upgraded based on assessment criteria for risk of bias,
inconsistency, indirectness, imprecision, publication
bias, large magnitude of effect, dose–response phenom-
ena or the potential of plausible confounding factors to
reduce an observed effect. Only studies which were
not downgraded for a quality concern were eligible for
upgrading (Ryan & Hill, 2016). Full results of quality
assessment are included in Supplementary Table 2.

Global cognitive profiles

Cognitive ability in patients with VLOSLP was
impaired compared to healthy age-matched controls
in three studies (Naguib & Levy, 1987; Moore et al.

Fig. 1. PRISMA flowchart of study selection process.
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Table 1. Summary of results of cross-sectional studies

Cross-sectional studies

Study Participants Age (years) Outcome Measures Findings

Bentall et al. (2009). Inpatients and outpatients
VLOSLP (n= 27) andVLODD
(n= 2)

Healthy aged controls (n= 31)

During study
76.90 (SD ± 5.99)
At disease onset
M: 72.38
SD: 6.87
During study
M: 75.6
SD: 5.54

WASI, DS Bw, BiaJ, ToMD VLOSLP/VLODD patients scored significantly lower on a
multidimensional model of cognitive performance analysed
using the WASI IQ, DS Bw, BiaJ and ToMD tests compared to
healthy aged controls.

Hanssen et al. (2015). Inpatients and outpatients
VLOSLP (n= 28)
Healthy controls (n= 290)
LOP (n= 24)
EOP (n= 24)

During study
M: 75.68
Range: 72.56–78.80
At onset
M: 72.39
SD: 7.72
During study
M:37.55
Range: 35.50–39.59
During study
M:58.13
Range: 53.02–63.23
At onset
M: 49.13
SD: 5.54
During study
M:27.3
Range: 26.47–28.24
At onset
M: 22.19
SD: 6.49

CAMCOG, GWLT, CPT, RST,
abbreviated WAIS-III,
RSPM

Patients with VLOSLP performed marginally better on the
CAMCOG when adjusted for sex, education level, negative
symptoms and remission state (p= 0.020). VLOSLP patients
also performed better on the RST compared to LOS patients.

There were no significant differences in performance between
VLOP, LOP and EOP on the WAIS/Raven IQ, GWLT, or CPT
reaction time. VLOP patients had impaired CPT accuracy
scores compared to LOP (p= 0.047) and EOP patients.

Henderson et al. (1998). Nursing homes
VLOSLP (n= 40)
Healthy aged controls (n= 771)

During study
M: 78.9
SD: 6.5
During study
M: 76.7
SD: 5.1

MMSE, SLMT, EMT, NART MMSE, EMT and NART scores were not significantly different
in psychotic and non-psychotic elderly. SLMT scores were sig-
nificantly higher in non-psychotic elderly, p= 0.001.

(Continued)
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Table 1. (Continued )

Cross-sectional studies

Study Participants Age (years) Outcome Measures Findings

Moore et al. (2006). Inpatients and outpatients
VLOSLP (n= 29)
Healthy aged controls (n= 30)

During study
M:76.90
SD: 5.99
During study
M:75.73
SD: 5.59

WASI IQ, DS Bw, mentalising
task (Snowden et al.,
unpublished), BiaJ

VLOSLP patients performed significantly worse on the WASI
IQ test (p= 0.01), mentalising task (deception) (p< 0.01) and
digit span backwards test (p< 0.01).

There was no significant difference in performance between
VLOSLP patients and controls on mentalising task (false
belief) and the beads in a jar test.

Naguib & Levy (1987). Inpatients and outpatients
Late paraphrenia (n= 43)
Healthy aged controls (n= 40)

During study
M:75.27
SD: 6.29
During study
M:75.85
SD: 8.64

MTS, DCT, DSST Patients with paraphrenia performed worse on the MTS
(p< 0.001) and DCT (p< 0.002) compared to controls.

There was no significant difference in performance on the DSST.

Rodriguez-Ferrera et al.
(2004).

Inpatients and outpatients
VLOP (n= 26)
EOP (n= 46)

During study
M: 72
SD: 7.16
During study
M: 36
SD: 11.3

MMSE, TDRS VLOP patients had significantly lower TDRS scores compared
to early onset psychosis (EOP) patients, p= 0.003.

No significant difference in MMSE performance was found
between VLOP and EOP patients.

Van Assche et al. (2019). Inpatients and outpatients
VLOSLP (n= 57) (77.2% F,
22.8% M)

DLB (n= 49) (32.7% F, 67.3%
M)

ADþ P (n= 35) (62.9% F,
37.1% M)

During study
M: 79.25
SD: 7.484
During study
M: 76.20
SD: 6.955
During study
M: 78.80
SD: 6.286

MMSE, Stroop, DS Fw, DS
Bw, RAVLT, BNT, Letter
VF, AVF, VOSP, COTESS

VLOSLP patients had significantly higher scores on the RAVLT
compared to the DLB group (p 0.001) and the ADþ P group
(p< 0.001).

VLOSLP performed significantly better than the DLB group on
the COTESS house task (p 0.030) and house copy task (p
0.001).

No significant difference in performance on the Stroop, DS Fw
and Bw, BNT, AVF and VOSP was found between VLOSLP,
DLB and ADþ P patients.

VLOSLP, very late-onset schizophrenia-like psychosis; LOS, late-onset schizophrenia; VLODD, very late-onset delusional disorder; WASI, Wechsler Abbreviated Scale of Intelligence; DS Bw, Digit Span Backward; BiaJ, Beads in a Jar;
ToMD, Theory of Mind Deception; CAMCOG, Cambridge Cognitive Assessment Battery; GWLT, Groningen Word Learning Test; CPT, Continuous Performance Test; RST, Response Shifting Task; WAIS-R, Wechsler Adult Intelligence
Scale-Revised; LOP, late-onset psychosis; EOP, early-onset psychosis; RSPM, (Raven Standard) Progressive Matrices; MMSE, Mini Mental State Examination; SLMT, Symbol Letter Modalities Test; EMT, Episodic Memory Test; NART,
National Adult Reading Test; MTS, Mental Test Score; DCT, Digit Copying Test; DSST, Digit Symbol Substitution Test; VLOP, very late-onset psychosis; TDRS, Tardive Dyskinesia Rating Scale; Stroop I, Stroop ColourWord Interference
Task Card I; Stroop IF, Stroop ColourWord Interference Task Interference Factor; DS Fw, Digit Span Forward; DLB, dementiawith Lewy bodies; ADþ P, Alzheimer’s type dementiawith psychosis; RAVLT, ReyAuditory Verbal Learning
Test; BNT, Boston Naming Test; AVF, Animal Verbal Fluency; VOSP, Visual Object and Space Perception Battery; COTESS, Cognitieve Testbatterij voor Senioren (Cognitive Test for Seniors).
An expanded version of this table is included in online-only material as Supplementary Table 3.
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2006; Bentall et al. 2009). One study found impairment
in attention, perceptual speed, motor speed and visual
scanning among patients with VLOSLP when com-
pared to age-matched controls (Henderson et al. 1998).

One study found that levels of cognitive impairment
in VLOSLP patients were not significantly different
from that of aged patients with EOS using the MMSE
(Rodriguez-Ferrera et al. 2004). Another study observed
better performance from VLOSLP patients on the
Cambridge Cognitive Assessment Battery (CAMCOG)
compared to LOS patients (Hanssen et al. 2015).

Impairment in individual cognitive domains

Patients with VLOSLP had impaired reasoning and
perceptual organisation ability compared to healthy
controls (Östling et al. 2007), and impaired language
ability compared to age-matched controls (Bentall
et al. 2009; Harris et al. 2014). Memory and recall were
also impaired in VLOSLP patients compared to healthy
age-matched controls (Naguib&Levy, 1987). However,
VLOSLP patients performed significantly better on
short-term auditory-verbal memory and learning tasks
compared to Alzheimer’s dementia with psychosis and
Lewy body dementia patients with similar MMSE
scores (Van Assche et al. 2019).

VLOSLP patients had lower accuracy of sustained
attention than EOP or LOP patients, although no differ-
ence in reaction time of sustained attention measured
using the continuous performance test (Hanssen et al.
2015). Attention and vigilance were impaired in patients
with VLOSLP compared to healthy controls (Hanssen
et al. 2015). However, notably, VLOSLP patients showed
significantly less accurate responses on a vigilance task
compared with LOS (Hanssen et al. 2015).

Two studies reported that patients with VLOSLP
had significant deficits in working memory (Harris et al.
2014; Mazeh et al. 2005) compared to healthy controls.

One study, comparing patients with VLOSLP to
those with EOS and LOS, found patients with VLOSLP
performed better on response-switching tasks (Hanssen
et al. 2015). VLOSLP patients were also found to per-
form better on tasks assessing visuo-constructive skills
compared to patients with Alzheimer’s dementia with
psychosis and Lewy body dementia; however, no dif-
ference was found with visuospatial perception (Van
Assche et al. 2019).

Longitudinal course of cognition

Six studies reported that VLOSLP groups exhibited a
significantly greater decline in cognitive function com-
pared to controls over follow-up periods ranging from 6
months to 17.7 years (Hymas et al. 1989; Östling et al.
2007; Kørner et al. 2008, 2009; Almeida et al. 2019;
Kodesh et al. 2020). In two studies, follow-up periods

were significantly different between subjects and con-
trols (Kørner et al. 2008, 2009).

The proportion of patientswithVLOSLPdeveloping
dementia ranged from 4.4% over 3 years (Kørner et al.
2009) to 44.4% over 15 years (Östling et al. 2007). One
study reported that hallucinations conferred additional
risk; 60% of patients experiencing hallucinations devel-
oped dementia, comparedwith 30% of those with delu-
sions alone (Östling et al. 2007).

When compared with age-matched patients with
EOS, VLOSLP participants had a similar rate of demen-
tia but showed greater stability in cognitive and every-
day functioning scores (Mazeh et al. 2005).

Two studies found that VLODD groups exhibited a
higher rate of developing dementia than age-matched
patients with osteoarthritis (Kørner et al. 2008, 2009);
one noted that 15% of VLODD patients compared to
2% of controls developed dementia within 6 months
of initial presentation (Kørner et al. 2008).

One study, in which 13 of 37 patients with paraphre-
nia were diagnosed with dementia, reported that a
higher proportion of patients with lower cognitive
scores at initial presentation subsequently developed
dementia (Holden, 1987).

Summary

VLOSLP patients were found to have impaired global
cognition compared to age-matched non-psychotic con-
trols, but no strong evidence was found for a difference
between VLOSLP patients and aged EOS patients.

Compared to age-matched healthy controls, VLOSLP
patients had impairments in reasoning, perception, lan-
guage, memory and recall, and attention. Compared to
age-matched patients with neurodegenerative disease,
VLOSLP patients had less impairment of memory, learn-
ing and visuo-constructive skills. Compared to age-
matched patients with EOS/LOS, VLOSLP patients had
lower vigilance and accuracy of attention, but performed
better on response-switching tasks.

VLOSLP patients generally exhibited a greater
decline in cognitive function and higher rates of later
developing dementia compared to age-matched con-
trols, but no difference in rate of developing dementia
was found between VLOSLP patients and aged EOS
patients.

Discussion

Global cognitive function and individual cognitive
domains

Review of studies reporting on cognitive function in
VLOSLP was complicated by heterogeneity of both
study populations and outcome measures. Cognitive
impairment in patients with VLOSLP compared to
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Table 2. Summary of results of longitudinal Studies.

Longitudinal studies

Study Participants Duration of follow-up Age (years) Outcome measures Findings

Almeida et al. (2019) Treatment context not stated
VLOSLP (sample size not
reported) (men)

Psychosis onset <65 years (sam-
ple size not reported) (men)

Age-matched controls without
psychosis at baseline (n
= 37364) (men)

17.7 years At baseline assessment
65–85

WADLS
Dementia from any
cause, as coded by
the International
Classification of
Diseases 9 & 10, was
the primary outcome
of interest.

At follow-up, VLOSLP patients were found
to have a significantly higher rate of
dementia compared to patients without a
psychotic disorder at baseline.

No significant difference was found
between VLOSLP patients and age-
matched EOS/LOS patients.

Holden, (1987). Hospitalised at baseline
assessment

VLOP (n= 37)

10 years Did not progress to dementia
M: 68.5
Range: 60–79
Progressed to dementia
M: 72.5
Range: 60–82

GWQ At follow-up after 10 years, 13 (35%) cases
were diagnosed as ‘organic psychosis’
which progressed to dementia; 65% were
not diagnosed with dementia. Patients
who progressed to dementia had signifi-
cantly lower GWQ scores at baseline
assessment.

Howard et al. (1995). Inpatients and outpatients
VLOSLP (n= 23) (20 F, 3 M)

2 years M: 79.91 MMSE At baseline assessment, all patients scored
above 24 on the MMSE.

At follow-up assessment, 3 of 23 (13%)
patients scored below 24 on the MMSE.

Hymas et al. (1989). Inpatients and outpatients
Late paraphrenia (n= 42)
Healthy aged controls at baseline
(n= 40) (31 F, 9 M)

Healthy aged controls at follow-
up (n= 23) (18 F, 5 M)

M: 3.7 years
Range: 2.8–5.3
M: 3.7 years
Range: 3.4–4.3

Patients at baseline assess-
ment

M: 75.27
SD: 6.29
Controls at baseline
M: 75.9
SD: 8.6
Controls at follow-up
M: 77.9
SD: 9

MTS On both initial assessment and follow-up
assessment, patients with paraphrenia
performed significantly worse on the
MTS than healthy controls.

Both the paraphrenia group (p= 0.005) and
the control group (p= 0.025) showed a
significant decline in MTS scores.

Patients with paraphrenia showed a signifi-
cantly greater decline in MTS scores,
with 14 of 42 rated as ‘cognitively
impaired’ (33%) at follow-up.

Kodesh et al. (2020). Treatment context not stated
VLOS (n= 329) (62.6% F,
37.4% M)

Age-matched controls (n= 93791)
(53.5% F, 46.5% M)

4.8 years At baseline
M: 68.9
SD: 7.1

Meuhedet dementia
registry

Dementia was defined
based on the
International
Classification of
Diseases 9 & 10.

VLOS patients had a significantly higher
rate of developing dementia (n= 64,
19.52%) compared to non-VLOS patients
(n= 5962, 6.4%), p< 0.001.

(Continued)
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Table 2. (Continued )

Longitudinal studies

Study Participants Duration of follow-up Age (years) Outcome measures Findings

Kørner et al. (2008). Treatment context not stated
VLODD (n= 1437) (77.5% F)
Controls:
OA: 7302 (63.6% F)

Median: 1.87 years
Quartiles: 0.69, 3.64
Median: 4.40 years
Quartiles: 2.28, 6.28

At first discharge
Median: 79.4
Quartiles: 72.6, 85.8
At first discharge
Median: 71.3
Quartiles: 65.8, 76.7

DPCR, DNHR
Dementia was defined
as main diagnosis of
AD/VaD/unspeci-
fied dementia based
on the International
Classification of
Diseases 10.

A significantly higher proportion of
patients with VLODD were later diag-
nosed with dementia (15.2%) compared
to patients with OA (2.1%), p< 0.0001.

VLODD patients had a higher relative risk
(number) of developing dementia in the
first 6 months after diagnosis compared
to OA patients. Male VLODD patients
had a higher relative risk than women.

Kørner et al. (2009). Treatment context not stated
VLOSLP (n= 409) (64.3% F)
OA (n= 7303) (63.6% F)

Median: 3.00
Quartiles: 1.25, 4.78
Median: 4.41
Quartiles:
2.28, 6.29

At first discharge
Median: 71.19
Quartiles: 64.88, 77.89
At first discharge
Median: 71.19
Quartiles: 65.78, 76.74

DPCR, DNHR
Dementia was defined
as main diagnosis of
AD/VaD/unspeci-
fied dementia based
on the International
Classification of
Diseases 10.

VLOSLP patients had a significantly higher
rate of being subsequently diagnosed
with dementia (4.4%) compared to
healthy controls (2.15%), p< 0.0001.

Mazeh et al. (2005). Inpatients and outpatients
Primary caregivers of VLOSLP
patients (n= 21) (patients: 15 F,
6 M)

Inpatients
Primary caregivers of elderly EOS
patients (n= 21) (patients: 15 F,
6 M)

6–30 months >70 Telephone interviews
with primary carers

13 of 16 living VLOSLP patients appeared
cognitively intact at follow-up, 3 (18.8%)
showed decline.

16 of 19 living EOS patients appeared cog-
nitively intact at follow-up, 3 (15.8%)
showed decline.

Östling et al. (2007). Inpatients and outpatients
VLOSLP (n= 18)
Age-matched controls (n= 349)

15 years At baseline assessment
70
At follow-up
85

Diagnostic and
Statistical Manual of
Mental Disorders,
3rd Edition
(Revised) (DSM-III-
R) criteria

A significantly higher proportion of
VLOSLP patients (44.4%) developed
dementia compared to controls (25.2%),
p< 0.01.

Talaslahti et al. (2015). Treatment context not stated
VLOSLP (n= 918)
EOS/LOS (n= 6142)

10 years At baseline assessment
>65

FHDR, NCDRSF SMR from dementia was found to be sig-
nificantly higher in VLOSLP patients
than in elderly patients with early- or
late-onset schizophrenia, p< 0.001.

WADLS,Western Australia Data Linkage System; VLOP, very late-onset psychosis; GWQ, GreshamWard Questionnaire; VLOS, Very Late-Onset Schizophrenia; VLODD, Very Late-Onset Delusional Disorder; OA, Osteoarthritis; DPCR,
Danish Psychiatric Central Register; DNHR, Danish National Hospital Register; AD, Alzheimer’s Disease; VaD, vascular dementia; FDHR, Finnish Hospital Discharge Register; NCDRSF, National Causes of Death Register of Statistics
Finland; SMR, Standard Mortality Ratio; VLOSLP, very late-onset schizophrenia-like psychosis; LOS, late-onset schizophrenia; EOS, early-onset schizophrenia; MMSE, Mini Mental State Examination.
An expanded version of this table is included in online-only material as Supplementary Table 4.
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healthy age-matched controls was observed only in
three studies (Naguib & Levy, 1987; Moore et al. 2006;
Bentall et al. 2009). Evidence comparing VLOSLP with
LOS patients was conflicting, with VLOSLP patients
outperforming LOS patients on the CAMCOG in one
study (Hanssen et al. 2015) but performing similarly
on the MMSE in another (Rodriguez-Ferrera et al.
2004). Small sample sizes in both studies may account
for this inconsistency in findings.

No single cognitive domain was observed to be con-
sistently affected in VLOSLP compared to controls.
Executive dysfunction, although commonly observed
deficits in all forms of schizophrenia (Orellana &
Slachevsky, 2013), did not appear to be consistently
impaired. Deficits in attention were however noted
among patients with VLSOLP when compared to both
healthy controls and individuals with LOS and EOS
(Hanssen et al. 2015).

VLOSLP patients were found to have less impaired
short-term audio-visual memory and learning and
visuo-constructive skills compared to patients with
psychotic Alzheimer’s dementia and Lewy body
dementia with similar MMSE scores, suggesting pos-
sible sparing of these domains (Van Assche et al. 2019).

As both attentional and executive function impair-
ments are important clinical features of neurodegener-
ative conditions, longitudinal assessment of this patient
group for later dementia diagnosis could be helpful in
defining and separating the clinical profiles of both
conditions.

Dementia in patients with VLOSLP

VLOSLP patient groups exhibited significantly higher
rates of dementia diagnosis than non-psychotic controls
over follow-up periods ranging from 6 months to 17.7
years (Hymas et al. 1989; Östling et al. 2007; Kørner et al.
2008, 2009; Almeida et al. 2019; Kodesh et al. 2020). Rates
of dementia diagnosis ranged from 4.4% over 3 years
(Kørner et al. 2009) to 44.4% over 15 years (Östling
et al. 2007), which may be attributable to differences
in study design and methods of dementia diagnosis
including Gresham Ward Questionnaire (GWQ),
International classification of diseases (ICD)-10 and
DSM-III-R.

Cohort prevalence of dementia was found to
increase with longer follow-up periods as expected.
Only one study identified a clinical risk factor for pro-
gression to dementia, the presence of hallucinations
(Östling et al. 2007). Another reported lower cognitive
scores at presentation as a risk factor for later progres-
sion (Holden, 1987), but it is unclear if this represented a
risk factor for subsequent dementia, or indicate possible
misdiagnosis of a prodromal phase of neurodegenerative
disease. Kørner and colleagues’ striking observation of a

marked difference in progression to dementia within 6
months of initial presentation between patients with
VLODD may raise the possibility of an initial high-risk
period for progression to dementia, which subsequently
regresses to a rate more comparable with that of controls
(Kørner et al. 2008). However, it is worth noting that rate
of progression to dementia differed significantly between
two studies conducted by the samegroup in two consecu-
tive years even with near-identical study design and
methods (Kørner et al. 2008, 2009). The study investigating
VLODDobserved a rate of 15.2%despite a shorter follow-
upperiodof 1.87 years (Kørner et al. 2008),while the study
invsetigating VLOSLP observed 4.4% over 3 years
(Kørner et al. 2009), contradicting earlier findings of hallu-
cinations as a risk factor for progression (Östling et al.
2007). A possible explanation for this inconsistency could
be common misdiagnosis of early-stage dementia for
VLODDinitially, contributing to ahigh rate of subsequent
diagnosis.

Importantly, irrespective of differences in study
design and outcome measures used, less than half of
VLOSLP patients developed dementia in all studies,
even when 25% of healthy matched controls did
(Östling et al. 2007), indicating a significant patient pro-
portionwithout cognitive decline and supporting a dis-
tinct or diverging pathophysiological pathway from
that of neurodegenerative disease. Even where male
VLOSLP patients had higher rates of developing
dementia compared to non-psychotic controls, there
was no significant difference compared to aged male
EOS/LOS patients (Almeida et al. 2019), suggesting a
similar course of cognition in old age across all schizo-
phrenias regardless of onset age.

One study directly compared patients with VLOSLP
to those with psychotic Alzheimer’s dementia and
Lewy body dementia (Van Assche et al. 2019). In this
study, dementia patients were diagnosed using a com-
bination of clinical features, biomarkers and imaging,
and VLOSLP patients were deemed to show no
evidence of neurologic or major affective disorder.
Participants were matched for MMSE scores, with both
groups having a mean score just above 24, implying a
similar stage of functional decline. Although the proc-
ess of selecting for MMSE-matched participants was
not elaborated on, the absence of neurodegenerative
signs characteristic of dementias in the VLOSLP group
despite similar levels of cognitive decline could point
towards diverging mechanisms in both groups.

Interpretation of findings

Study quality was generally poor. Using the GRADE
system (Ryan &Hill, 2016), five studies were attributed
lower ratings for quality due to imprecision involving
the use of meta-analysis to derive significant results
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(Bentall et al. 2009) and wide confidence intervals
(Naguib & Levy, 1987; Hymas et al. 1989; Henderson
et al. 1998; Mazeh et al. 2005). Studies rated as lower qual-
ity due to risk of bias had a low response rate (Henderson
et al. 1998; Östling et al. 2007), excluded VLOSLP patients
with clinical dementia for cognitive assessment at follow-
up (Hanssen et al. 2015) or used sample selectionmethods
which could have excluded more EOP patients with
more severe illness (Rodriguez-Ferrera et al. 2004).
Studies rated down for indirectness relative to our
research question investigated mortality from dementia
as a primary outcome (Talaslahti et al. 2015) or sampled
only male patients (Almeida et al. 2019) despite known
female predominance in VLOSLP patients (Howard,
2000). One study was attributed lower ratings for incon-
sistency as different groups of patients were adminis-
tered different cognitive tasks without explanation of
the selection process (VanAssche et al. 2019). Two studies
were rated highly for large sample sizes and risk ratios,
implying a large magnitude of effect (Kørner et al. 2008;
Kodesh et al. 2020). One study rated highly for plausible
confounding factors reducing observed effects, as
VLODD patients exhibited higher rates of dementia
despite shorter follow-up periods compared to controls
(Kørner et al. 2008).

Included studies spanned 33 years and were subject
to multiple changes in the concept of the disease and
shifting diagnostic criteria. This lack of uniformity in
selection criteria implies a lack of generalisability of
individual study findings. A wide range of measures
were used across all studies including clinical diagno-
sis, functional decline and cognitive test scores. No
two studies employed the same primary outcome mea-
sure, and studies examining functional decline and
clinical diagnosis of dementia notably did not standard-
ise assessments. Of all studies reporting development
of dementia, only one adopted a rating scale routinely
used in clinical practice, the MMSE; this, or CAMCOG,
was used as an outcome measure in only 4 of 17
included studies.

Three non-retrospective longitudinal studies had
high dropout rates (23%–41%) (Hymas et al. 1989;
Mazeh et al. 2005; Östling et al. 2007). More generally,
studies failed to consistently describe disease duration,
points at which patients’ ages were measured, or
specify length of time in changing cognitive function.
The heterogeneity of outcome measures used made it
difficult to compare studies, especially as some studies
utilised subjective measures such as collateral inter-
views (Mazeh et al. 2005). Studies further exploring this
relationship should aim to follow-up participants up for
10 years or longer; only four studies included in this
review adopted follow-up periods greater than 5 years
(Holden, 1987; Östling et al. 2007; Talaslahti et al. 2015;
Almeida et al. 2019).

All studies were limited by an absence of neuropa-
thological data, the presence of which might indicate
if VLOSLP represents a risk factor for dementia, a pro-
dromal phase or a different manifestation of shared
pathophysiology. One pathological study has associ-
ated VLOSLP with ventricular enlargement, general-
ised atrophy and vascular brain damage (Antonova
et al. 2004). A high incidence of Lewy body dementia
and argyrophilic grain disease pathology, including
deterioration of the frontal and temporal lobes have
also been detected in VLOSLP patients (Cloud et al.
1996; Nagao et al. 2014). As Lewy body dementia is also
associated with symptoms such as delusions and halluci-
nations, research comparing VLOSLP with these
conditions, perhaps with the aid of neuroimaging or neu-
ropathological data, could be helpful in improving differ-
ential diagnosis and understanding pathophysiology.

Our systematic, replicable search strategy, which
adopted a fixed framework to analyse study quality,
represents the greatest strength of this review. We
did not conduct meta-analysis, but study heterogeneity
and small sample size precluded this. Nevertheless, the
absence of meta-analysis does render the review prone
to interpretation bias.

Current and future directions

This study systematically reviewed 17 studies investi-
gating cognitive impairment in patients with VLOSLP,
and the proportion of suchpatientswhodevelopdemen-
tia. Notwithstanding the caveats to interpretation dis-
cussed above, our overall findings point towards
separate pathophysiology between VLOSLP and neuro-
degenerative disease and suggest similar courses of
cognition between EOS, LOS and VLOSLP in old age.

A major concern our findings raise is the diagnostic
integrity of VLOSLP. Despite an international consen-
sus on criteria, the current definition of VLOSLP still
encompasses a very broad range of presentations,
and this heterogeneity is reflected in the selection of
patient samples in included studies. One study compar-
ing neurodegenerative disease to VLOSLP sampled 57
patients with an onset of psychosis after the age of 60
years, of which presentations ranged from mild neuro-
cognitive disorder with schizophrenia spectrum disor-
der to mild neurocognitive disorder with psychosis,
pure schizophrenia, delusional disorder, brief psy-
chotic disorder, adjustment disorder with psychosis
and initial anxiety with persisting psychosis (Van
Assche et al. 2019). This diversity in presentation calls
into question the categorisation of these patients under
the same diagnosis, and the validity of comparison to
dementia patients in this capacity.

In most studies, VLOSLP patients were selected on
the basis of showing no evidence of neurological
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disorder; however, it was not established if imaging or
biomarker investigations were conducted during the
diagnostic process. Furthermore, as EOS, LOS and
VLOSLP are distinguished by cut-offs for onset age,
diagnostic delays or missed diagnoses can additionally
conflate one condition with another.

While trends in clinical presentation, such as lack of
negative symptoms, have been identified, the current
lack of specificity in diagnostic guidelines creates uncer-
tainty around the selection of VLOSLP patient samples,
compromising the validity of findings even in well-
designed studies. More research is therefore required
to characterise VLOSLP as a clinical syndrome to
strengthen the diagnostic process and enhance the
applicability of subsequent findings.

Longitudinal cohort studies comparing the pro-
gression of clinical presentation, cognition and path-
ology in VLOSLP patients to that of EOS/LOS
patients over time are needed to better define
VLOSLP as a clinical syndrome and establish more
robust selection criteria. Following that, studies com-
paring VLOSLP to neurodegenerative disease using
standardised assessment tools and neuropathological
investigations could shed light on any shared or
diverging pathophysiology.

As older age groups are the fastest growing demo-
graphic in the world, VLOSLP and neurodegenerative
conditions may become increasingly prominent in the
global healthcare landscape. Managing VLOSLP is
challenging as patients typically lack insight (Folsom
et al. 2006) and are difficult to engage with (Sin Fai
Lam et al. 2016) and often have morbidities and con-
current drug treatments increasing the risk of anti-
psychotic drug-related morbidity and mortality
(Reeves et al. 2018). This difficulty in engagement,
amplified by a level of cognitive impairment in this
patient cohort, could necessitate more assertive
engagement methods, as successfully demonstrated
with Early Intervention in Psychosis services for
EOS patients (Neale & Kinnair, 2017). Longitudinal
follow-up should also be considered in VLOSLP
patients who have lost contact with services, using
methods such as linkage to national mortality data-
bases, in order to better establish morbidity and mor-
tality outcomes in disengaged patients.
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