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ABSTRACT
Psychotic disorders have long been known to be a condition that peaks during adolescence
and early adulthood. A considerable proportion of patients have their first onset at or after the
age of 40, but little is known about this population. The current systematic review examined
the clinical presentation of late-onset psychosis (LOP) and very-late-onset-schizophrenia-like
psychosis (VLOSLP) with focus on their psychopathological, neuropsychological, neurobiological,
psychosocial and psychological correlates. A systematic search of studies published from 2000
to 2019 from Cochrane Library, Pubmed, Medline, Embase, PsycINFO, and Scopus yielded 27 ori-
ginal studies that were included in this review. Results revealed there is a dearth of empirical
research on the conditions in the current literature and inconsistencies in the findings reported
may be associated with the lack of uniformity in the definitions for LOP and VLOSLP. Future
research on the topic shall (i) specify the onset age criteria for LOP and VLOSLP; (ii) study the
conditions independently; (iii) involve a larger sample size, and iv) account for potential con-
founding variables. A comprehensive evaluation of the risks and benefits of pharmacological
treatment may also be needed.
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Background

Psychosis is one of the most functionally disruptive
mental health conditions, predominantly characterised
by delusions, hallucinations, and functional impair-
ments (Insel, 2010; Rossler, Salize, van Os, & Riecher-
Rossler, 2005). When left unidentified and untreated,
the condition can place significant impacts on the
individual and burden on a society’s resources and
overall mental wealth (Beddington et al., 2008).

Most studies on psychosis focus on patients with
early-onset psychosis (EOP; i.e. onset before the age
of 40) as the condition usually first manifests in ado-
lescence or early adulthood (Jordan et al., 2018).
However, some studies have reported as many as 20%
of patients with schizophrenia (SZ) have their first
onset at or after the age of 40, i.e. late-onset psychosis
(LOP) (Maglione, Thomas, & Jeste, 2014), and at least
1% of the elderly population presents SZ (Jeste, 1993).
Cases of LOP had been documented since the 1940s
(Bleuler, 1943), yet much fewer empirical studies had
been conducted to examine the condition and its

relationship with EOP due to its low prevalence.
It was not until two decades ago that a group of
researchers and experts (Howard, Rabins, Seeman, &
Jeste, 2000) had put forward an international consen-
sus on the criteria, which defines LOP as psychosis
with onset after the age of 40 and very-late-onset-
schizophrenia-like psychosis (VLOSLP) as psychosis
with onset after the age of 60.

Apart from the cut-off for onset age, questions
have also been raised concerning the clinical validity
of LOP and VLOSLP (Sachdev, Mohan, Taylor, &
Jeste, 2015). A diagnosis of SZ and other psychotic
disorders was exclusively given to those with onset
before the age of 45 in the third edition of the
Diagnostic and Statistical Manual of Mental Disorders
(DSM-III) (American Psychiatric Association, 1980).
It was not until DSM-III-R that a ‘late-onset’ specifier
was added, and DSM-IV that age of onset was
removed as one of the defining criteria for psychotic
disorders (American Psychiatric Association, 1987,
1994). Although LOP and VLOSLP are generally
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viewed as subtypes of psychotic disorders, some crit-
ical differences exist in their clinical presentation as
compared with the early-onset type. For instance,
researchers have generally found a female preponder-
ance, lower genetic risk (reflected by a lower inci-
dence of family history of psychosis), and higher rates
and more severe paranoid symptoms and persecutory
delusions in LOP and VLOSLP patients (e.g. Chen,
Selvendra, Stewart, & Castle, 2018; Howard et al.,
1997; Meesters et al., 2012). Furthermore, given the
higher risk of dementia in LOP and VLOSLP reported
in some studies as opposed to EOP and healthy con-
trols (HC), the conditions had also been viewed as
prodromal symptoms or states of neurodegenerative
disorders (Cohen, 2018; Kwak, Yang, & Koo, 2015;
Van Assche et al., 2019). This argument nonetheless
remains largely debated as other researchers had also
found that cognitive changes in LOP patients had
greater resemblance to EOP and HC versus neurode-
generative diseases (Palmer et al., 2003) and that the
cognitive deficits in VLOSLP are non-progressive in
nature (Brodaty, Sachdev, Koschera, Monk, &
Cullen, 2003).

What constitutes the two late-onset conditions
remain inconclusive. To date, few systematic reviews
had been conducted on the topic, and the majority of
which tended to focus on specific aspects of the con-
ditions (e.g. psychopathological, neurobiological,
neuropsychological, psychological) or LOP and
VLOSLP in separation (Brunelle, Cole, & Elie, 2012;
Essali & Ali, 2012; Rajji & Mulsant, 2008; Stafford,
Howard, & Kirkbride, 2018; Van Assche, Morrens,
Luyten, Van de Ven, & Vandenbulcke, 2017). Much
inconsistencies in the existing literature were generally
reported. To consolidate existing knowledge in the
area, the current systematic review aims to identify
and analyse original studies on LOP and VLOSLP
and put forward a more comprehensive picture of the
conditions encompassing the following four key
domains: psychopathology, neuropsychology, neuro-
biology, and psychosocial and psychology.

Materials and methods

Search strategy

The current systematic literature search was con-
ducted according to the Preferred Reporting Items for
Systematic Reviews and Meta-analyses (PRISMA)
guideline (Moher et al., 2015). Six databases were
searched to identify studies on LOP and VLOSLP
published between January 2000 and March 2019:
Cochrane Library, Pubmed, Medline, Embase,

PsycINFO, and Scopus. The following combination of
keywords was applied to identify relevant studies (lim-
ited to title and abstract): (“Psychosis” OR “Psychos�”
OR “Psychotic” OR “Delusion�” OR “Schizophrenia-
like psycho�” OR “Paraphreni�” OR “Schizophrenia”
OR “Schizophrenic”) AND (“Late-onset” OR “LOP”
OR “VLOSLP” OR “Very late-onset” OR “Late-life”
OR “Later-life”).

Selection criteria

After removing duplicates and irrelevant studies, the
titles and abstracts of the publications were screened
for eligibility against the following criteria:

� The study focused on LOP or VLOSLP, with a
defined onset age criterion of 40 years or above.
This criterion for LOP is based on the inter-
national consensus put forwarded by Howard’s
group (Howard et al., 2000). Considering the wide
variability in cut-off age used to define the condi-
tions in existing studies, a single cut-off was
adopted instead of the recommended classifica-
tions (i.e. between 40 and 60 years for LOP and
after 60 years for VLOSLP).

� The study was an original empirical study pub-
lished in English. Only empirical research with
clearly described methodologies and prospective
quantitative data are included to increase the con-
fidence and generalisability of the summarised
findings. Grey literature, case studies, case note
and chart review studies, autopsy studies, register-
based studies, commentaries, and any form of
reviews were excluded.

� The study was published after the year 2000.
Since the definitions for LOP and VLOSLP had
not been standardised until the international con-
sensus group meeting in the year 2000, only stud-
ies published after that were included.

� Participants in the study met the diagnostic
criteria for schizophrenia or other psychotic
disorders of the DSM (including DSM-III,
DSM-III-R, DSM-IV, and DSM-IV-TR) or the
International Classification of Diseases (ICD;
including ICD-9 and ICD-10). This inclusion cri-
terion was applied to ensure the results of the cur-
rent review will have implications for future
clinical and research work with LOP and VLOSLP
patients.

� The current age of all participants is specified.
This information is particularly relevant in review-
ing studies about onset age, as the duration of
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illness (DOI) can have statistically significant and
clinically relevant impacts on participants’ experi-
ences, symptom severity, and outcomes of the
condition.

Data extraction and synthesis

Three independent authors (SMYW, YNS, and
CLMH) reviewed the titles and abstracts of publica-
tions yielded from the systematic search. To increase
the reliability of the procedure, the full texts of the
studies were then screened independently by two
authors (SMYW and YNS) against the inclusion crite-
ria to determine relevance.

Due to considerable heterogeneity in the criteria
for LOP and VLOSLP, methods, and outcome meas-
ures used in the studies included, a non-statistical
narrative approach was adopted to synthesise the
findings. Information of each study, including sample
and population, participant’s characteristics, cut-off
age criteria, design and time-points of data collection,
outcome measures, and study findings were summar-
ised in Table 1.

Results

Screening and study selection

The initial search resulted in a total of 3085 studies.
After cross-checking and duplicates removal by all
three authors, 1702 studies remained for potential
inclusion. A two-stage screening was then performed
to check for the studies’ eligibility (first titles and
abstracts, then full texts). Twenty-seven studies met
the above-stated criteria and were included for data
synthesis. A flowchart of the screening process is dis-
played in Figure 1.

Study characteristics

Types of study samples

Of the 27 included studies, seven included only
VLOSLP patients (Barak, Aizenberg, Mirecki, Mazeh,
& Achiron, 2002; Giblin, Clare, Livingston, &
Howard, 2004; Jones et al., 2005; McCulloch, Clare,
Howard, & Peters, 2006; Moore et al., 2006; Reeves,
Stewart, & Howard, 2002; Van Assche et al., 2019),
one compared VLOSLP with LOP patients (Hanssen
et al., 2015), while the remaining examined LOP. All
types of psychotic disorders (except those due to
dementia or organic disorders) were included in the
definition of LOP in this review. The majority of

studies on LOP was on psychosis of the SZ type
(n¼ 15) (Brichant-Petitjean et al., 2013; Chen et al.,
2013; Huang & Zhang, 2009; Laks, Fontenelle,
Chalita, & Mendlowicz, 2006; Mason, Stott, &
Sweeting, 2013; Rabins, Aylward, Holroyd, &
Pearlson, 2000; Reeves & Struve, 2003; Rivkin et al.,
2000; Sato, Bottlender, Schr€oter, & M€oller, 2004;
Smeets-Janssen et al., 2013; Vahia et al., 2010; Wake
et al., 2016; Zakzanis, Andrikopoulos, Young,
Campbell, & Sethian, 2003; Zakzanis, Kielar, Young,
& Boulos, 2001). This review will use the general
terms LOP and VLOSLP to refer to patients with
late-onset or very-late-onset SZ. Only one study spe-
cifically examined very-late-onset delusional disorder
(Harris, Kotsopoulos, & Yamin, 2014).

Age cut-off for LOP and VLOSLP

While Howard’s group defined LOP as psychotic
symptoms that develop between ages 40 and 60
(Howard et al., 2000), the cut-off for onset age used
varied significantly. For instance, the onset age for
LOP included 44 (Rabins et al., 2000), 45 (Brichant-
Petitjean et al., 2013; Palmer et al., 2003; Zakzanis
et al., 2001; 2003), 50 (Brodaty et al., 2003; Girard
et al., 2011; Hussein, Shafei, Meguid, Missiry, &
Tamara, 2012; Laks et al., 2006; Rivkin et al., 2000),
and even 65 (Harris et al., 2014). Late-onset psychosis
had also been applied to individuals with first onset
at or after age 60 in two studies (Giblin et al., 2004;
McCulloch et al., 2006) – which is the criteria for
VLOSLP in Howard et al. (2000). As for other studies
with VLOSLP samples, five used age 60 as the cut-off
(Hanssen et al., 2015; Jones et al., 2005; Moore et al.,
2006; Reeves et al., 2002; Van Assche et al., 2019) and
one used age 70 (Barak et al., 2002). For the purpose
of standardisation in this review, all participants
whose first onset were after the age of 40, regardless
of their diagnosis, were regarded as ‘late-onset’ cases
and those with onset after age 60 were regarded as
‘very-late-onset’ cases.

Psychopathological

Psychopathological symptoms of patients with LOP or
VLOSLP were studied in ten included studies
(Brichant-Petitjean et al., 2013; Brodaty et al., 2003;
Hanssen et al., 2015; Huang & Zhang, 2009; Hussein
et al., 2012; Mason et al., 2013; Reeves et al., 2002;
Sato et al., 2004; Vahia et al., 2010; Wake
et al., 2016).

One recent study found no psychopathological dif-
ferences (based on one assessment scale) between
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LOP and EOP (Wake et al., 2016). In partial support
of this finding, a previous study that examined
patients’ symptoms in more detail found no LOP-
EOP differences in the proportion with paranoid sub-
type psychosis and severity of depressive symptoms,
LOP patients (including outpatients) presented less
overall psychopathology and less severe positive
symptoms (Vahia et al., 2010).

The differences of psychopathological profiles
between LOP and EOP vary across studies depending
on their status as outpatients or inpatients. For outpa-
tients, less severe psychotic symptoms were reported
in the LOP when compared with the EOP (Brichant-
Petitjean et al., 2013). For inpatients with comparable
levels of cognitive and overall functioning and global
outcomes, more severe thought disorder symptoms
were observed in the LOP than the EOP (Huang &
Zhang, 2009). These findings suggested that, compar-
ing with EOP, outpatients with LOP may present
fewer and less severe psychotic symptoms, while inpa-
tients present more thought disorder symptoms.

Furthermore, in a group of first-episode, first-
admission, and neuroleptic-naïve SZ patients, the
LOP presented more systematic persecutory delusion,
less affective flattening and social withdrawal than the
EOP when adjusted for negative symptoms, duration
of hospitalisation, and level of extrapyramidal symp-
toms (Sato et al., 2004). Mason et al. (2013) reported
that a similar proportion of LOP and EOP experi-
enced delusion while hallucination was less frequent
and quieter in LOP patients. The LOP with delusions
exhibited greater suspiciousness/paranoia, greater
belief-conviction, and less insight when adjusted for
the chronicity of illness, but not for the chrono-
logical age.

While the majority of studies on LOP or VLOSLP
excluded those who developed the disorder due to
other conditions, one study compared the clinical
profiles of LOP with these with late-onset ‘other psy-
choses’ (70% had psychosis due to dementia, 20% due
to mood disorder, 10% due to a medical condition) to
further examine whether and how the psychosis types
differ (Hussein et al., 2012). The LOP group showed
significantly more positive symptoms and less general
psychopathology, particularly more bizarre-type delu-
sions that were complex in nature (e.g. delusions of
control, persecution, and passivity). These patients
also experienced multi-modal hallucinations, with
auditory hallucinations being most prominent and
frequent (including running commentary and mul-
tiple voices).

The psychopathological symptoms of VLOSLP
patients were only examined in two studies (Hanssen
et al., 2015; Reeves et al., 2002). The VLOSLP were
found to present mainly paranoid symptoms (38%)
and persecutory delusions (31%), followed by halluci-
nations (4%) (Reeves et al., 2002). None of these
patients presented thought disorders or negative
symptoms, though most patients were considered to
have no insight (16 out of 26; 62%). Another study
also reported more positive symptoms in the VLOSLP
when compared with the EOP group, but not LOP
when adjusted for onset age, gender, years of educa-
tion, and disorganised symptoms (Hanssen
et al., 2015).

Neuropsychological

Sixteen of the included studies examined the neuro-
psychological profiles of LOP and VLOSLP (Brichant-
Petitjean et al., 2013; Brodaty et al., 2003; Chen et al.,
2013; Girard et al., 2011; Hanssen et al., 2015; Huang
& Zhang, 2009; Hussein et al., 2012; Laks et al., 2006;
Moore et al., 2006; Palmer et al., 2003; Reeves et al.,
2002; Smeets-Janssen et al., 2013; Vahia et al., 2010;
Van Assche et al., 2019; Zakzanis et al., 2001; 2003)
and one examined very-late-onset delusional disorder
(Harris et al., 2014).

Profiles of LOP, VLOSLP, EOP and HC

A longitudinal study on LOP patients found no
change in their neurocognitive functions over one
year (Laks et al., 2006). Comparing these LOP
patients to EOP and HC, three of the included studies
found no significant group differences in the extent of
cognitive impairment presented (Hanssen et al., 2015;
Huang & Zhang, 2009; Palmer et al., 2003). Hanssen
et al. (2015), for instance, reported similar levels of
general intelligence, memory, attention, and executive
functions were found between the LOP and EOP.

Six studies, however, were not in agreement with
the above findings and found differences in the areas
of cognitive deficits between groups (Brichant-
Petitjean et al., 2013; Brodaty et al., 2003; Chen et al.,
2013; Girard et al., 2011; Smeets-Janssen et al., 2013;
Vahia et al., 2010).

One study found more impairment in executive
functions, task switching, attention, immediate recall,
and problem-solving in LOP patients than HC (Chen
et al., 2013). A longitudinal study that followed-up
LOP patients for five years also found significantly
more cognitive declines in these patients as compared
with HC (Brodaty et al., 2003). It should, however, be
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noted that at five-year follow-up, these LOP patients
who developed dementia had a mean onset age of 70
(SD¼ 13.6) and those who remained dementia-free
had a mean onset age of 67 (SD¼ 9.6), meaning a
great proportion of these patients would likely have
been VLOSLP patients (i.e. onset above 60).

Meanwhile, comparing with EOP, LOP patients
had faster processing speed, better perceptual-organ-
isation abilities, cognitive flexibility, and verbal mem-
ory (though only the first two remained significant
after adjusting for DOI) (Vahia et al., 2010).
Brichant-Petitjean et al. (2013) also found the LOP to
have outperformed the EOP on most cognitive meas-
ures tested, though their abilities were inferior to
those of HC.

Findings were similar concerning the social cogni-
tion of LOP patients with paranoid SZ, whose theory
of mind abilities were comparable to that of HC and
superior to EOP patients, both when adjusting or
without adjusting for symptom severity, overall cogni-
tive function, and estimated premorbid intelligence
(Smeets-Janssen et al., 2013).

Though the LOP-EOP-HC differences were also
reported in Girard et al. (2011), their relationship was
less straightforward. Since the two patient groups
were not matched on age and education level, stand-
ardised scores were calculated for LOP-EOP compari-
son and their raw scores were individually compared
with their respective HC groups (using normative
data). The comparison between two patient groups
showed comparable overall cognitive functions based
on their standardised scores. However, further inspec-
tion into the LOP-EOP differences revealed that the
EOP exhibited poorer ability to learn or retrieve new
information due to interference of prior learning
(proactive interference), while LOP showed more
executive deficits reflected by more intrusions and
poorer cognitive flexibility. Meanwhile, no LOP-HC
differences were found after adjusting for age and
education level, whereas EOP showed more deficits
than matched HC in their episodic memory, semantic
fluency, and executive function.

Three of the included studies investigated the cog-
nitive impairments in VLOSLP (Hanssen et al., 2015;
Moore et al., 2006; Reeves et al., 2002). Reeves et al.
(2002) reported that 23% of the patients (with mean
DOI of 3 years) had developed cognitive impairment
by the time of study, though there was no data on
patients’ initial psychopathological or neuropsycho-
logical symptoms; data on another population for
comparison were also not available for further inspec-
tion. Meanwhile, Moore et al. (2006) showed that

VLOSLP patients have significantly lower estimated
intelligence, poorer working memory, and were less
able to attribute correct intentions to others in decep-
tion mentalising tasks as compared with HC.
Nonetheless, no differences were found between these
patients and age- and gender-matched very-late-onset
depression patients and HC in their abilities to infer
false beliefs from others’ actions and perform tasks
involving probabilistic reasoning. In the one study
that compared VLOSLP and LOP, patients with very-
late-onset exhibited poorer attention than LOP when
confounding variables were controlled for (Hanssen
et al., 2015).

LOP, VLOSLP, EOP, and dementia

In view of the debate on LOP and VLOSLP as pro-
dromes of neurodegenerative diseases, two studies
specifically examined the development of dementia in
LOP and VLOSLP (Brodaty et al., 2003; Hanssen
et al., 2015) and four others compared the cognitive
functions of patients with psychosis and HC to those
with dementia (Hussein et al., 2012; Palmer et al.,
2003; Zakzanis et al., 2001; 2003).

The studies reviewed generally found the neuro-
psychological profiles of LOP and VLOSLP to be dis-
tinguished from dementia. For instance, a
longitudinal study found greater cognitive decline in
those having Alzheimer’s disease (AD) with psychosis
in comparison with patients with LOP, EOP, and HC
at both one- and two-year follow-up (Palmer et al.,
2003). Whereas another study found more cognitive
impairments in LOP than the norm, their cognitive
function was better than those with psychosis due to
dementia (Hussein et al., 2012).

The specific cognitive functions which LOP differ
from dementia appear to be influenced by the type of
dementia under investigation. Such a view is clearly
exemplified in Zakzanis et al. (2001) and Zakzanis
et al. (2003) which compared the same group of LOP
patients to those with frontotemporal dementia and
AD, respectively. The researchers found LOP to be
associated with poorer short-term memory, but super-
ior abstract reasoning, mental flexibility, executive
control and language skills in comparison with fron-
totemporal dementia (Zakzanis et al., 2001), while
poorer executive control but more intact memory in
comparison with AD (Zakzanis et al., 2003).

Brodaty et al. (2003) found significantly more LOP
patients (which included VLOSLP patients) have
developed dementia at follow-up after five years as
compared with HC (nine of 19 LOP patients versus
none of 24 HC). Nonetheless, other studies have only
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shown partial support to the view that the cognitive
deficits in VLOSLP resemble those in dementia
patients. For instance, VLOSLP patients and those
having AD with psychosis and Lewy Body Dementia
showed comparable levels of processing speed, work-
ing memory, attention, executive functions, and per-
ceptual abilities (Van Assche et al., 2019). However,
these VLOSLP patients also exhibited better consoli-
dation functions than those having AD with psychosis
and better learning abilities, language, and visuo-
construction skills than both dementia groups.
Additionally, although four of 32 VLOSLP patients
displayed early signs of probable dementia at one-year
follow-up (versus none in LOP, EOP, or HC groups)
in Hanssen et al. (2015), the cognitive functions of
VLOSLP patients (excluding those four with probable
dementia) were not found to differ from EOP and
LOP. Only when possible confounding variables were
controlled for that the VLOSLP patients showed
poorer attention than LOP patients.

While the studies above either found better cogni-
tive functions in LOP and VLOSLP than dementia or
similar abilities in VLOSLP and dementia, more
impairments in some cognitive processes had been
reported in very-late-onset delusional disorder when
compared with AD patients (Harris et al., 2014).
Apart from better episodic memory and normal
immediate recall in both groups, those with very-late-
onset delusional disorder had significantly poorer
abilities in conceptual reasoning, object recognition,
processing speed, naming, divided attention, working
memory, and visuo-perceptual planning and
organisation.

Neurobiological

Five of the included studies examined the neurobiol-
ogy of LOP (Chen et al., 2013; Rabins et al., 2000;
Reeves & Struve, 2003; Rivkin et al., 2000; Wake
et al., 2016) and two other studies focused on
VLOSLP (Barak et al., 2002; Jones et al., 2005). All
these studies compared LOP or VLOSLP patients to
age-matched participants which minimised the effect
of structural changes resulting from aging. The find-
ings were mixed: four found neurobiological differen-
ces between LOP or VLOSLP and other conditions
(Barak et al., 2002; Chen et al., 2013; Rabins et al.,
2000; Wake et al., 2016), while the other three found
otherwise (Jones et al., 2005; Reeves & Struve, 2003;
Rivkin et al., 2000).

Data from electroencephalogram (EEG) in a study
(Reeves & Struve, 2003) revealed there were no

significant differences between LOP and the norm
(age-adjusted normative values). In contrast, data
from diffusion tensor imaging (DTI) showed signifi-
cantly more fractional anisotropy (FA) reductions in
the left parietal lobe and right posterior cingulum of
the LOP in comparison with age-, gender-, and edu-
cation-matched HC (Chen et al., 2013). No associ-
ation, however, was found between FA values and
severity of psychotic symptoms.

With regard to the inconsistencies in findings per-
taining to the volume of white matter hyperintensities
(WMH) in LOP and EOP, Rivkin et al. (2000) posited
a reason may be due to mismatch in the measure-
ment choice (i.e. using ordinal methods as in previous
studies to measure a continuous variable, such as
WMH volume). Hence in their MRI study, the
researchers compared the total WMH volumes of
LOP, age-, race- and gender-ratio-matched EOP, and
HC without sub-dividing the volume by region.
While no significant group differences were found,
the WMH volume was found to be positively corre-
lated with age. The total WMH volume of LOP
patients was also nearly five and ten times greater
than the HC and EOP, respectively.

In addition to EOP, one study compared the MRI
findings of LOP to age-, gender- and handedness-
matched late-onset depression and bipolar disorder
patients and HC (Rabins et al., 2000). The findings
showed the LOP had the least degree of right sulcal
atrophy in comparison with the mood disorder
groups but enlarged right temporal horns and third
ventricles when compared with HC.

More recently, a study using single-photon emis-
sion computed tomography found regional cerebral
blood flow (rCBF) abnormalities in both EOP and
LOP patients though in different manners. The LOP
group mainly presented hypoperfusion in the bilateral
temporal lobes, while EOP had hypoperfusion in the
bilateral prefrontal lobes (Wake et al., 2016). No
group differences were found in patients’ severity of
psychotic symptoms and estimated intelligence quo-
tient (IQ), meaning these variables may not explain
the rCBF abnormalities in LOP and EOP.

As for VLOSLP, some researchers previously found
their FA and mean diffusivity measures to be not dif-
ferent from HC (using DTI) on the uncinate, superior
longitudinal fasciculus, inferior occipitofrontal fasci-
culi, and the cingulum (Jones et al., 2005). They thus
argued that psychosis with a ‘very late onset’ cannot
be attributed to focal white-matter pathology within
these fibre tracts which some had raised. In compari-
son with long-stay EOS inpatients, computed
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tomography scans showed that VLOSLP patients had
a greater cerebellar ventral-to-brain ratio (VBR; i.e.
more significant cerebellar atrophy) but with no dif-
ferences in their VBR of the frontal horn, levels of
cortical atrophy, or periventricular white matter leu-
koencephalopathy (Barak et al., 2002).

Psychosocial and psychological

Only one study investigated the psychosocial corre-
lates and outcomes of VLOSLP (Giblin et al., 2004),
and another examined the psychological processes
underlying VLOSLP (McCulloch et al., 2006) in com-
parison with late- or very-late-onset depression
and HC.

Giblin et al. (2004) reported more adverse life events
in VLOSLP than HC but not in those with very-late-
onset depression. Both patient groups reported experi-
encing similar levels of loss in response to adverse life
events, though the events were mainly in childhood for
VLOSLP and older-age for very-late-onset depression.
Proportionally more VLOSLP patients reported experi-
ences of discriminating-threatening events or fragile
relationships, while health-related difficulties were more
frequently experienced by depressive patients. Although

the patient groups did not differ in their levels of over-
all maladaptive schemas, those with VLOSLP presented
more schemas in the domains of other-directedness
(e.g. self-sacrifice) and over-vigilance and inhibition
(e.g. unrelenting standards). Compared with the HC,
VLOSLP patients showed lower overall morale regard-
ing aging and more feelings of loneliness and life dis-
satisfaction that were not different from depressive
patients.

In McCulloch et al. (2006), the level of psycho-
logical well-being in VLOSLP was lower than the HC
but higher than that of patients with late-onset
depression (which included very-late-onset patients).
Similarly, no perceived change in psychological well-
being was reported in VLOSLP, whereas more
improvements and declines were seen in HC and late-
onset depression, respectively. One dimension of psy-
chological well-being that differed between groups,
however, concerns Positive Relations with Others,
where HC scored significantly higher than both
patient groups. Similar to the HC, VLOSLP patients
did not exhibit overt depression and had higher self-
esteem than those with late-onset depression. Yet,
both patient groups showed more covert negative
self-evaluations (demonstrated by a slower response

Figure 1. PRISMA flow diagram of the study selection process.
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in the emotional Stroop task). Such findings suggest
VLOSLP may be characterised by covert but not overt
depression.

Discussion

Of the 27 identified studies, the majority compared
the clinical presentation of LOP and VLOSLP with
EOP and HC; other conditions which LOP and
VLOSLP had been compared with included dementia,
depression, and bipolar disorder. These studies pro-
vided some evidence to answer the questions on how
and to what extent LOP and VLOSLP are similar to
or different from the typical early adulthood-onset
psychosis, the healthy population, neurodegenerative
diseases, and affective disorders.

Overall, findings for both LOP and VLOSLP across
the four domains lacked consistency and were some-
times contradicting. Some reasons may be attributable
to the (i) lack of standardisation in the cut-off age
and terminology used for LOP and VLOSLP, (ii)
small sample size, and (iii) lack of consideration for
confounding variables, such as current age, illness
chronicity, and inpatient/outpatient status in most
studies. The scarcity of studies on LOP and VLOSLP
also make findings difficult to generalise and offer
conclusive remarks.

Criteria for LOP and VLOSLP

Despite the publication of the international consensus
statement on LOP and VLOSLP nearly two decades
ago (Howard et al., 2000), the current review – which
included only studies published thereafter – revealed
much misalignment still exists in the diagnostic ter-
minologies and criteria used. While the majority of
studies with VLOSLP samples used the recommended
onset age of 60 years as the cut-off, nearly half of the
studies on LOP did not adopt the onset age criterion
of 40–60 years. Furthermore, the majority of LOP
studies did not draw an upper onset age limit (see
Table 1), meaning VLOSLP patients had likely been
mixed with LOP in at least some studies.

Some researchers reasoned that, since no signifi-
cant differences were found between LOP and
VLOSLP in a previous study (Girard & Simard,
2008), a different cut-off age (50 years or above) had
been chosen to improve recruitment strategy (Girard
et al., 2011). The mixing of LOP and VLOSLP as
such or referring to those with onset after age 60 as
LOP (e.g. Giblin et al., 2004; McCulloch et al., 2006)
makes comparing the condition difficult and

confusing, especially in the current field where much
less is known about the late-onset conditions.
Previous reviews had also noted that inappropriate
choices of definition and criteria could lead these
late-onset conditions to be overlooked or misdiag-
nosed, which may contribute to the conflicting find-
ings across studies (Jeste, Blazer, & First, 2005;
Pearman & Batra, 2012). An exception for different
cut-offs for delusional disorder may nonetheless be
allowed as the condition generally have a later onset
than SZ (including paranoid SZ) and other psychotic
disorders (Marneros, Pillmann, & Wustmann, 2012;
Mu~noz-Negro et al., 2018; Suvisaari et al., 2009).

Small sample size

As can be seen in Table 1, the sample size of the
included studies is generally small. It is, therefore,
possible that true effects may have been undetected
and statistically significant results may instead be
false-positive findings. A reason for the small sample
sizes concerns the relatively lower prevalence of LOP
and VLOSLP in the population. Several studies have
reported difficulties in recruiting LOP and VLOSLP
patients due to the low number of clinical cases or
difficulties in recruiting community-dwelling cases
and retaining them in follow-up or longitudinal stud-
ies (e.g. Barak et al., 2002; Howard et al., 2018).
Whether the low prevalence is truly due to lower
chances of developing psychotic disorders after the
age of 40, or rather, failure to recognise symptoms as
LOP or VLOSLP and lower motivation of clinicians
to give such diagnoses as opposed to neurodegenera-
tive diseases necessitates further investigation.

Inconsistent findings with the current literature

Psychopathological

The findings of psychopathological profiles of
VLOSLP were in agreement with previous studies
(Howard et al., 2000; Sharma, Debsikdar, Naphade, &
Shetty, 2014) while those of LOP were rather incon-
sistent. Findings that more paranoid SZ, persecutory
delusion, and suspiciousness but less severe overall
psychotic symptoms comparing with EOP were in
line with the evidence in the literature (Howard,
Castle, Wessely, & Murray, 1993; Roche, Creed,
MacMahon, Brennan, & Clarke, 2015). One study,
however, found no major differences but more
thought disorder symptoms in LOP comparing with
elderly EOP inpatients (Huang & Zhang, 2009). The
inconsistent findings on the differences in patients’
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psychopathological profiles may be associated with
the differences in illness chronicity, which revealed to
be a significant factor affecting symptom presentation
in LOP and EOP and which is positively associated
with thought disorder symptoms (Maeda et al., 2007;
Mason et al., 2013).

Neuropsychological

The LOP and VLOSLP were generally found to pre-
sent more deficits in the neuropsychological profiles
when compared with HC and EOP, though the over-
all cognitive function was generally better than EOP.
One study, on the other hand, found no differences
in cognitive abilities between LOP, EOP, and HC
over a two-year period, whereas psychosis with
dementia and cognitive impairment showed signifi-
cantly greater decline comparatively (Palmer et al.,
2003). This finding should, however, be noted that
only two instruments typically used to assess cognitive
functions for detecting dementia and mild cognitive
impairments (i.e. Mini-Mental State Exam and
Dementia Rating Scale) were used. The measures are
rather more global than other more comprehensive
neuropsychological batteries (e.g. the Wechsler Adult
Intelligence Scale). The use of instruments which have
lower validity to measure cognitive ability (Rajji &
Mulsant, 2008) may have led to the lack of sensitivity
to detect the differences between groups. Yet, the
findings lend support to the view that LOP is not a
neurodegenerative condition (Palmer et al., 2003).
Like LOP, the areas which cognitive impairments
were seen in VLOSLP and very-late onset delusional
disorder differ from different types of dementia
studied (Harris et al., 2014; Van Assche et al., 2019;
Zakzanis et al., 2001; 2003), which provide some evi-
dence suggesting that VLOSLP is not necessarily a
prodrome of dementia. Considering the debate on
whether VLOSLP constitutes a sub-type of psychotic
or neurodegenerative disorder remains, this would be
an important direction for future research.

Neurobiological

Both LOP and VLOSLP generally show altered brain
structures and activities as compared with HC,
though findings solely based on studies reviewed in
this paper are inconclusive. For instance, Reeves and
Struve (2003) found no EEG differences between LOP
patients and the age-adjusted mean values derived
from a normative database (John, Prichep, Fridman,
& Easton, 1988). The use of age-matched normative
data for comparison, instead of HC matched on

variables not limited to age (e.g. education level, gen-
der) and who had undergone similar assessment pro-
cedures, provided less room for further investigation.
Furthermore, although chronic EOP patients had pre-
viously been found to differ from HC in their EEG
amplitudes, such differences were not replicated in
first-episode patients and those with at-risk mental
state (Ranlund et al., 2014). The finding of Reeves
and Struve (2003) may thus have also been influenced
by patients’ relatively short DOI (i.e. two years or
less). Since previous studies had not shown EEG
abnormalities to be a consistent biomarker of psych-
osis (Boutros et al., 2008; Manchanda, Malla,
Harricharan, Cortese, & Takhar, 2003), more rigor-
ously designed studies are needed to testify the
speculation.

Rivkin et al. (2000) should be commended for
pointing out the impact of choice of study design and
measurement methods on study outcomes. The
researchers raised concerns over the use of ordinal
measures to examine continuous variables like WMH
volume and hence chose to compare the total WMH
volume between LOP, EOP, and HC as a continuous
variable. However, the negligence of potential regional
WMH volume differences between groups and only
considering the total WMH volume makes the ana-
lysis insensitive to local abnormalities. The trend of
greater WMH total volume in LOP compared with
EOP and HC suggest regional differences in WMH
volume may exist between groups. Further explora-
tions in this area may provide further information
that help to fill gaps about the late-onset condition in
the literature.

Psychosocial and psychological

Unexpectedly, only two studies examined the psycho-
social and psychological characteristics of VLOSLP
and neither compared the group with LOP or EOP,
but with HC and late- and very-late onset depression.
Consistent with studies suggesting the relationship
between significant life events and mental disorders,
including psychosis (Bramon & Murray, 2001; Varese
et al., 2012), both VLOSLP and very-late onset
depression reported more adverse life events and
losses than HC (Giblin et al., 2004). Even when the
VLOSLP reported better perceived well-being compar-
ing with late- and very-late-onset depression
(McCulloch et al., 2006), the one dimension which
the groups did not differ is Positive Relations with
Others, suggesting that perceived inadequate interper-
sonal relationship could be a significant stressor in
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VLOSLP that may at least partially contribute to the
development of the condition.

Current and future directions

The current review provides a preliminary under-
standing of the clinical presentation of LOP and
VLOSLP. With focus on studies after year 2000 (i.e.
publication of the international consensus by Howard
et al., 2000) in this review, it was expected that termi-
nologies and definitions would be more aligned across
studies. This was, unfortunately, not the case as
reflected by the numerous cut-off points used for
onset age and the mixing of LOP and VLOSLP sam-
ples in the reviewed studies. It was not the authors’
intention to discount or discredit any studies pub-
lished before then. Consideration of earlier findings
may well assist in the construction of a more coherent
picture of LOP and VLOSLP and how they relate to
other conditions. Extension of study inclusion criteria
to years before 2000 could be a direction for future
research.

In consideration of the limitations in existing stud-
ies as mentioned earlier, it is important for future
research in LOP and VLOSLP to i) specify the onset
age criteria for the conditions (including upper age
limit, if any); ii) study LOP and VLOSLP separately
instead of combined; iii) expand sites for recruitment
(e.g. via collaboration with other centres or research-
ers) to increase sample size when possible, and iv)
account for different confounding variables (e.g. other
psychiatric and physical symptoms, DOI and illness
chronicity, length of hospital stay if inpatient, type
and dosage of medication, sociodemographic and
environmental factors). More longitudinal studies
with longer follow-up periods would also be critical
to determine the prognoses of LOP and VLOSLP and
reflect whether the conditions are better viewed as
static encephalopathies or neurodegenerative condi-
tions (Van Assche et al., 2017).

After all, the aim of the current review is not to
argue for LOP and VLOSLP to be regarded as entirely
separate constructs from EOP and other conditions.
The use of ‘early-onset’, ‘late-onset’, and ‘very-late-
onset’ labels to distinguish between conditions was
hoped to assist researchers to further explore differen-
ces in their underlying mechanisms. The labels may
indeed be discarded when there is solid evidence to
suggest lack of differentiation between the conditions.
Other cut-off points to define ‘late-onset’ may also be
adopted, especially for specific psychotic disorders
(such as delusional disorder) given their mean onset

age are different. However, only with clear supporting
evidence from multiple testing and rigorously
designed studies should the existing labels and cut-
offs be replaced to avoid further misalignments in ter-
minologies across studies. Since differences in aetiolo-
gies and outcomes had been observed across EOP,
LOP and VLOSLP, researchers are suggested to adopt
the criteria proposed by Howard et al. (2000) for
comparison of findings across studies. This would
allow for a more precise understanding of the condi-
tions that is crucial for early detection as well as the
development of effective preventive intervention and
treatment targeted at these individuals.

Apart from studies on the risk factors and clinical
presentation of LOP and VLOSLP, future research
may place greater emphasis on the possible treatment
approaches for these patients. For instance, pharma-
cological treatment has long been viewed as the key
treatment option for persons with SZ and other
psychotic disorders (Kane & Correll, 2010; Patel,
Cherian, Gohil, & Atkinson, 2014). However, treat-
ment for LOP or VLOSLP may be somewhat different
from that for EOP as older adults tend to experience
more severe and frequent extrapyramidal side effects
from pharmacotherapy (Iglewicz, Meeks, & Jeste,
2011). Previous studies had also reported low treat-
ment retention rates and high number of lost cases at
follow-up in these patients (e.g. (Lam, Reeves,
Stewart, & Howard, 2016) which may make medica-
tion discontinuance a greater problem. A comprehen-
sive evaluation of the risks and benefits of
pharmacological treatment as suggested by some
researchers (e.g. Chan, Lam, & Chen, 2011) is there-
fore crucial.

After all, the current review is not arguing for LOP
and VLOSLP to be viewed as conditions entirely dis-
tinct from EOP or other conditions. Rather, it is
hoped that a better understanding of the conditions
can be developed to allow for earlier detection, pre-
vention, and intervention. The ‘late-onset’ labels may
be unneeded in the future when solid evidence exists
to suggest lack of differentiation between late-onset
and early-onset psychosis. Other cut-off points to
define ‘late-onset’ may also be proposed for specific
psychotic disorders given their differences in average
onset age (e.g. delusional disorder); however, only
with clear supporting evidence after rigorous testing
and consensus among researchers achieved should the
original cut-off be fully replaced.

To conclude, while the literature on psychotic dis-
orders has predominately focused on the early- or
typical-onset type, findings in this review evidently
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point towards the need for the late-onset conditions
to be further investigated. It is hoped the current sys-
tematic review can provide a basis for future research.
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