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Abstract
Several factors make diagnosis of a possible behavioural variant of frontotemporal dementia (bvFTD) particularly
challenging, especially the overlap of certain symptomatic dimensions such as apathy, disinhibition, depression, anhedonia, stereotyped behaviour, and psychosis between bvFTD and several psychiatric disorders that appear in late
adulthood. We discuss the most frequent psychiatric conditions that can simulate early bvFTD symptoms, including
late onset bipolar disorder, late onset schizophrenia-like psychosis, late onset depression, and attention deficit hyperactivity disorder in middle and older age.

Introduction
Behavioural variant frontotemporal dementia
(bvFTD) is a neurodegenerative disease characterized by progressive changes in behaviour and personality associated with frontal and anterior
temporal lobe atrophy. Behavioural changes may
include disinhibition, social inappropriateness, compulsions, loss of insight, loss of empathy, excessive
jocularity, gluttonous overeating, and impaired moral
decision-making. Impairments in the contextual
integration of multiple social clues in different cognitive domains are frequently observed (Ibáñez &
Manes, 2012). Patients with bvFTD may also present mood disturbances including apathy, euphoria,
and irritability. These changes generally appear in the
earlier stages of the disease and are best recognized
by the closest relatives, friends or colleagues, usually
preceding the onset of cognitive deficits. The appropriate clinical diagnosis of bvFTD can be difficult
and can represent a real challenge. Certain neuropsychiatric symptoms and changes in behaviour and
personality, especially when they are very subtle, can
be ignored or attributed to a primary psychiatric
condition in about half of bvFTD patients (Woolley
et al., 2011). This is likely the result of several different factors, one of which is the overlap between
the symptomatic dimensions of bvFTD and several

psychiatric disorders, especially in the early stages of
bvFTD. An international consortium recently developed revised diagnostic criteria for bvFTD organized
into a specific diagnostic hierarchy (Table 1), namely
possible, probable and definite bvFTD (Rascovsky
et al., 2011). The proposed revised guidelines showed
better diagnostic accuracy in a bvFTD sample with
known FTLD pathology compared to previously
established criteria published by Neary and colleagues (1998). The new criteria are supported by
optimized diagnostic features and their adoption has
major implications in discriminating this disorder
from other dementias and psychiatric disorders, as
well as from other conditions such as the recently
described ‘phenocopy syndrome’ (Rascovsky et al.,
2011). In reference to this latter concept, recent
studies have identified a subgroup of individuals who
fulfil clinical bvFTD criteria but present a benign
course (Davies et al., 2006; Hornberger et al., 2009;
Kipps et al., 2007). Such cases are considered
to have bvFTD ‘phenocopy syndrome’, showing
distinctive behavioural features without actively
progressing to frank dementia (Davies et al., 2006;
Kipps et al., 2007). These phenocopy or nonprogressive patients present identical clinical features
as those seen in actual bvFTD, but have normal
brain imaging, better performance on cognitive
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Table 1. New diagnostic criteria for bvFTD. Adapted from Rascovsky et al. (2011).
I. Neurodegenerative disease
The following symptom must be present to meet criteria for bvFTD
A. Shows progressive deterioration of behaviour and/or cognition by observation or history (as provided by a knowledgeable informant)
II. Possible bvFTD
Three of the following behavioural/cognitive symptoms (A–F) must be present to meet criteria. Ascertainment requires that symptoms
be persistent or recurrent, rather than single or rare events
A. Early* behavioural disinhibition; one of the following symptoms (A1–A3) must be present:
A1. Socially inappropriate behaviour
A2. Loss of manners or decorum
A3. Impulsive, rash or careless actions
B. Early apathy or inertia; one of the following symptoms (B1–B2) must be present:
B1. Apathy
B2. Inertia
C. Early loss of sympathy or empathy; one of the following symptoms (C1–C2) must be present:
C1. Diminished response to other people´s needs and feelings
C2. Diminished social interest, interrelatedness or personal warmth
D. Early perseverative, stereotyped or compulsive/ritualistic behaviour; one of the following symptoms (D1–D3) must be present:
D1. Simple repetitive movements
D2. Complex, compulsive or ritualistic behaviour
D3. Stereotypy of speech
E. Hyperorality and dietary changes; one of the following symptoms (E1–E3) must be present:
E1. Altered food preferences
E2. Binge eating, increased consumption of alcohol or cigarettes
E3. Oral exploration or consumption of inedible objects
F. Neuropsychological profile: executive/generation deficits with relative sparing of memory and visuospatial functions; all of the
following symptoms (F1–F3) must be present:
F1. Deficits in executive tasks
F2. Relative sparing of episodic memory
F3. Relative sparing of visuospatial skills
III. Probable FTD
All of the following symptoms (A–C) must be present to meet criteria
A. Meets criteria for possible bvFTD
B. Exhibits significant functional decline (by caregiver report or as evidenced by Clinical Dementia Rating Scale or Functional
Activities Questionnaire scores)
C. Imaging results consistent with bvFTD; one of the following (C1–C2) must be present:
C1. Frontal and/or anterior temporal atrophy on MRI or CT
C2. Frontal and/or anterior temporal hypoperfusion or hypometabolism on PET or SPECT
IV. Behavioural variant FTD with definite FTLD pathology
Criterion A and either criterion B or C must be present to meet criteria
A. Meets criteria for possible or probable bvFTD
B. Histopathological evidence of FTLD on biopsy or at post-mortem
C. Presence of a known pathogenic mutation
V. Exclusionary criteria for bvFTD
Criteria A and B must be answered negatively for any bvFTD diagnosis. Criterion C can be positive for possible bvFTD but must be
negative for probable bvFTD.
A. Pattern of deficits is better accounted for by other non-degenerative nervous system or medical disorders
B. Behavioural disturbances are better accounted for by a psychiatric diagnosis
C. Biomarkers strongly indicative of Alzheimer´s disease or other neurodegenerative process
*As a general guideline ‘early’ refers to symptom presentation within the first 3 years.

measures, and relative sparing of activities of daily
living (ADL). Although the aetiology of phenocopy
patients remains unknown, it would seem unlikely
that these individuals have a neurodegenerative
process in light of systematic normal brain imaging
even many years after onset of the symptoms, the
lack of clinical progression when under medical
review, and within normal neuropsychological and
ADL performance (Kipps et al., 2010). We consider
the hypothesis that many of these phenocopy cases

could be the expression of atypical psychiatric
disorders affecting adults in their older age. These
conditions include, but may not be limited to late
onset bipolar disorder, late onset depression, late
onset schizophrenia-like psychosis, chronic attention
deficit hyperactivity disorder, obsessive–compulsive
disorder, alcohol abuse and the exacerbation of a
pre-existing personality disorder (Manes et al.,
2010), although, based on our clinical experience,
personality disorders tend to stabilize through time

Psychiatric conditions that mimic bvFTD
and would not constitute a solid differential diagnosis of bvFTD in late adulthood. Accordingly, we
claim that in order to provide an accurate diagnosis
of frontotemporal dementia, it is essential that
trained psychiatrists with experience in late life
mental disorders evaluate and exclude these psychiatric conditions, especially in patients without a
clear frontal involvement on brain imaging (Manes,
2012). Here, we discuss the clinical characteristics
of the most frequent psychiatric conditions that
should be excluded when considering a diagnosis of
phenocopy syndrome or possible bvFTD.
Late onset bipolar disorder
Bipolar disorder (BD) is a recurrent episodic illness
characterized by alternating episodes of depression
and mania or hypomania. The increase in life expectancy among the general population in recent years
may have led to the emergence of a growing number
of late onset BD cases, hence consolidating an
emerging interest for this illness (Zung et al., 2009).
Most research studies refer to ‘late onset’ BD as
being diagnosed at age 50 or older, but there is no
clear agreement on this definition (Sajatovic et al.,
2005). Although there is evidence that the frequency
of new onset BD declines with advanced age (Depp
& Jeste, 2004), it was observed that 6–8% of all new
cases develop in individuals 60 years or older
(Almeida & Fenner, 2002; Sajatovic et al., 2005).
Elderly bipolar individuals constitute a heterogeneous population representing at least two groups:
early onset patients who have aged (who experienced their first mood episode in their early adulthood) and late onset patients (who develop their
illness at an older age). It is essential to distinguish
between older BD patients by age at onset because
late onset patients show a less frequent family history of affective disorders and higher frequency of
neurological co-morbidities compared with early
onset patients, suggesting the hypothesis that there
may be an influence of non-genetic aetiological
factors within this subgroup (Depp & Jeste, 2004;
Martino et al., 2012; Schürhoff et al., 2000;
Shulman & Post, 1980). In fact, a greater prevalence of
vascular risk factors (Cassidy & Carrol, 2002)
and higher prevalence of silent cerebral infarctions
(Fujikawa et al., 1995) has been reported in patients
with late onset BD compared with patients with early
onset of the disease (Martino et al., 2012).
An association between increased age at onset and
increased episode duration or chronicity has also
been reported (Young, 1997). Some studies found
that patients with late onset of the disease presented
more affective episodes per year (Zung et al., 2009)
and had more extensive and severe neurocognitive
impairments than those with early onset (Martino
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et al., 2012), especially in psychomotor performance
and mental flexibility (Schouws et al., 2009). Even
patients meeting criteria for euthymia present persistent impairments in verbal memory, executive
functions (Delaloye et al., 2009; Martino et al.
2008) and social cognition (Ibáñez et al., 2012a;
Ibáñez et al., 2012b). Nevertheless, as seen in certain bvFTD patients, some studies suggest that
at least a subgroup of euthymic bipolar patients
demonstrate intact executive functioning in classic
neuropsychological tests, which could be due to the
lack of ecological validity, that is, the ability of a task
to pose real-life-like demands (Torralva et al.,
2012a). This tendency to present chronic rather
than episodic affective symptoms and the presence
of impaired executive functions can represent, in
some cases, a real challenge for making a differential
diagnosis with FTD.
Neuroimaging research studies found that older
people with BD may show increased signs of atrophy and cerebral vascular lesions compared with
normal age-matched control subjects (Fujikawa
et al., 1995; Rabins et al., 2000). The brain lesions
more frequently associated with late onset BD were
subcortical hyperintensities, decreased cerebral
blood flow, and silent cerebral infarctions (Tamashiro
et al., 2008).
It is interesting to analyse what happens in bipolar
patients as they age. It was observed that the prevalence of dementia in older people with BD seems to
increase according to the number of manic episodes
(Kessing et al., 2004). Even bipolar type VI was proposed to describe patients that present cognitive
decline and frequent mood instability, often with
mixed or depressive features, as the manifestation of
late onset bipolarity (Ng et al., 2008). These authors
suggested that dementia releases latent bipolarity in
individuals with certain predispositions, such as
affective temperaments. The term ‘temperament’
refers to the emotional domain of personality. The
affective temperaments (including different types
such as cyclothymic, hyperthymic, depressive, irritable and anxious) are considered to be the subclinical
manifestations and frequently the precursors of the
bipolar or unipolar major mood disorders (Akiskal,
1995; Rihmer et al., 2010; Vázquez et al., 2008).
Therefore, even in cases in which organic disorders
and particularly dementia are in the foreground,
bipolarity has to be explored in depth, as it may guide
therapeutic decisions. This could be achieved by
looking for the existence of premorbid affective temperament, the notion of previous behaviour with
negative psychosocial consequences, and the presence of a family history of affective disorders (Dorey
et al., 2008). The diagnosis of bipolarity may be
easier when late onset mania has been preceded by
depressive episodes.
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Late onset schizophrenia
Schizophrenia is a mental illness characterized by the
presence of positive symptoms (delusions, hallucinations and thought disorders), negative symptoms
(affective flattening, poor speech, anhedonia), affective symptoms (dysphoria, anxiety, agitation) and
cognitive impairment (Charlish & Cutting, 1995;
Heinrichs & Zakzanis, 1998). It usually strikes in
adolescence or early adulthood, but may arise for the
first time in middle or late life.
The emergence of schizophrenia in late life
remains a controversial issue. The proportion of
patients with schizophrenia whose illness first
emerged after the age of 40 has been estimated to
be 23.5% (Harris & Jeste, 1988). An expert consensus (Howard et al., 2000) reviewed the literature on late onset psychosis and coined the terms
of ‘late onset schizophrenia’ (illness onset after
40 years of age) and ‘very late onset schizophrenialike psychosis’ (onset after 60 years).
It has been observed that late onset patients are
more likely to develop visual, tactile and olfactory
hallucinations, persecutory delusions and third person, running commentary and accusatory or abusive
auditory hallucinations compared with early onset
patients (Howard et al., 1993; Pearlson et al., 1989);
they are also less likely to display formal thought
disorder, affective flattening or blunting (Howard
et al., 1993; Pearlson et al., 1989). When onset of
psychosis is after age 60, formal thought disorder and
negative symptoms are very rare (Almeida et al.,
1995; Howard et al., 1994).
Regarding differential diagnosis between late onset
schizophrenia and bvFTD, it is well established that
delusions and hallucinations are very frequent
in schizophrenia (APA, 2000) but they are not
commonly described in bvFTD (Ibach et al., 2004;
Le Ber et al., 2006; Mendez et al., 2008), although
a high rate of visual hallucinations has been reported
in individuals with FTD and progranulin (PGRN)
gene mutations (Le Ber et al., 2008), and more
recently an association between FTD patients with
C9ORF72 mutations and the presence of psychosis
was found (Snowden et al., 2012). However, there
are symptoms such as echolalia, aprosody of speech,
echopraxia, primitive reflexes, utilization behaviour,
‘negative’ symptoms, self-neglect, and bizarre, compulsive, impulsive and stereotyped behaviours that
may be recognized in both disorders (Velakoulis
et al., 2009), although in bvFTD patients, these
symptoms are more frequent in the later stages of the
disease. Impaired executive functions with relative
preservation of visual perception and spatial skills
(Pantelis et al., 1997; Snowden et al., 2002) and
deficits in social cognition, theory of mind, emotion
detection and recognition, as well as empathy, have

also been identified in both disorders (Amoruso
et al., 2012; Gleichgerrcht et al., 2010a; Gleichgerrcht et al., 2011; Huepe et al., 2011; Ibáñez et al.,
2011a; 2011b; Lough et al., 2006; Riveros et al.,
2010; Shamay-Tsoory et al., 2007).
Neuroimaging studies are a common procedure
in first psychotic episode, mostly in late onset cases,
and this could certainly help in arriving at an appropriate diagnosis (Waddington, 2007). Structural
brain imaging typically shows marked frontotemporal atrophy in bvFTD (Hornberger et al., 2010),
whereas in schizophrenia, the most consistent finding includes ventricular enlargement and slight to
moderate deficits in the superior temporal gyrus and
medial temporal lobe structures (Shenton et al.,
2001). In functional imaging studies using SPECT
or PET, the decrease in frontotemporal perfusion
and metabolism in schizophrenia is not as consistent
a finding as in bvFTD (Hu et al., 2010). Nevertheless, a meta-analysis has supported hypofrontality in
patients with schizophrenia both at the resting state
and when performing cognitive tasks involving the
frontal cortex (Hill et al., 2004).
Differential diagnosis between schizophrenia and
bvFTD could be a hard task. It is crucial to thoroughly know the onset and progression of symptoms and the patient’s history, both personal and
familiar. For example, the presence of an explicit
psychotic disorder well before the onset of certain
symptoms such as disinhibition, silly jokes, reclusion, apathy and loss of interest for activities, could
be helpful in guiding the diagnosis of a possible
schizophrenia-like psychosis.
Late onset depression
Late onset depression (i.e. after age 65) is a potentially
impairing condition that is frequently underdiagnosed. If not properly treated, the disease may persist
for months and bring about changes associated with
poor quality of life, social functioning impairments,
and low adherence to treatment with worsening of
chronic health conditions (Katon, 2003).
The prevalence of major depression is approximately 2% among the elderly (Blazer et al., 1991;
Reynolds, 1992), a figure that increases to 12%
in patients living in residential homes, and up to
30% when considering subsyndromic forms of
depressive symptoms (Foster et al., 1991; Parmelee
et al., 1991).
It is well known that depression in geriatric populations is more somatic than ideational. Patients
usually report somatic complaints, hypochondria,
insomnia, and apathy symptoms (lack of interest and
motivation), but sadness, loss of hope and wreck
are less frequent (Avery & Silverman, 1984; Brown
et al., 1984). It is usual for depression to present
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co-morbidly with other psychiatric disorders such as
anxiety, personality disorders and substance abuse
(more frequently, alcohol) (Callahan et al., 1994;
Gum & Cheavens, 2008; Speer & Bates, 1992).
Several authors have found that reduced insight is
not uncommon among these patients (Ghaemi et al.,
2000; Yen et al., 2005).
Over half the patients with late onset depression
present severe cognitive impairment (usually
performance below the tenth percentile of controls) (Butters et al., 2004). Memory, attention,
and executive functions are most severely affected,
which are indicative of prefrontal and temporal
lobe dysfunction, as well as subcortical circuitry
(Lockwood et al., 2000; Rapp et al., 2005). These
patients often exhibit diminished processing speed
and more profound executive impairment relative
to patients with early onset depression (Butters
et al., 2004; Hermann et al., 2007; Sheline et al.,
2006). Many studies support the evidence that late
onset depression with associated cognitive impairment may be a prodromal illness for dementia,
either Alzheimer’s disease or vascular dementia in
the majority of patients (Alexopoulos et al., 1993;
Schweitzer et al., 2002).
There are now multiple reports in the literature
suggesting the existence of one type of late onset
depression with distinctive clinical features that has
been strongly associated with cerebrovascular disease. This entity has been referred to as ‘vascular
depression’ and stipulates that depending on the
type of cerebrovascular disease and its neural substrate, it will predispose, precipitate, or perpetuate
certain depressive syndromes in geriatric populations
(Alexopoulos et al., 1997). Vascular depression seems
to develop following the involvement of frontal
systems or some of their modulating pathways
(Alexopoulos et al., 1997). These patients exhibit
marked cognitive impairment, especially in their
executive functioning, and psychomotor delay, accompanied by reduced depressive ideation, diminished
agitation and guilt feelings, and reduction of insight
relative to non-vascular depressive patients (Alexopoulos et al., 1997; Baldwin & O´Brien, 2002).
Neuroimaging usually reveals basal ganglia abnormalities and white matter hyperintensities on MRI,
which have been described by some authors as
‘periventricular hyperintensities, deep white matter
hyperintensities, leukoencephalopathy or leukoaraiosis’ (Hachinski et al., 1987; Mirsen et al., 1991). Vascular depression symptoms are consistent with lesions
involving striatal-pallidal-thalamic-cortical pathways
and other areas (Alexopoulos et al., 1997; Naarding
et al., 2006).
Reported prevalence of depression in bvFTD
varies considerably depending on the instrument
employed to measure mood symptoms, but it is esti-
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mated that prevalence is lower than in Alzheimer´s
disease (Barber et al., 1995; Mendez et al., 1998).
Depression in bvFTD patients shares some atypical
characteristics with late onset depression, such as
irritability, reduced motivation and lack of energy,
psychomotor retardation, and poor depressive ideation (Lopez et al., 1996). But when depressive
symptoms manifest in bvFTD, they usually do so
accompanied by other symptoms such as inappropriate behaviour, disinhibition, irritability, obsessive–
compulsive symptoms, and eating behaviour
disorders, among others.
Cognitively, both pathologies present with executive
impairment, although in patients with bvFTD, executive performance tends to be spared in the early stages
when cognitive functioning is relatively preserved.
Among patients with bvFTD, depression is more
strongly associated with severe frontotemporal atrophy, especially within the temporal lobe, while emotional disturbances tend to correlate more strongly
with early atrophy of right temporal areas (Bozeat
et al., 2000; Chow & Mendez, 2002).
It is important to highlight that normal ageing can
lead to frontal cortex atrophy (Chow et al., 2008; Raz
et al., 1997) and this finding may be present in
patients diagnosed with late onset depression. While
such findings could make differential diagnosis of
bvFTD more challenging, it has been suggested that
predominantly left – but not right – atrophy would
be more specific for cases of bvFTD and PPA (Chow
et al., 2008).
Attention deficit hyperactivity disorder
The challenge of differential diagnosis is not limited to affective or psychotic disorders. For instance,
attention deficit hyperactivity disorder (ADHD) is
a lifespan disorder characterized by distractibility,
hyperactivity, impulsive behaviours and the inability to remain focused on tasks or activities. It is
not uncommon for this disorder to be overlooked
or misdiagnosed in early childhood and ADHD
prevalence studies indicate that about 4% of the
adult population suffers from this disorder (Faraone et al., 2003). Although the expression of ADHD
in adults resembles the set of symptoms identified
earlier in childhood, clinical signs are influenced
by the changes that occur as patients grow older
(Torralva et al., 2012b). Besides the impaired
performance on tests of attention and inhibition,
executive functions seem to be the most severely
impaired cognitive domain in adult ADHD patients,
affecting planning, self-monitoring, working memory,
flexibility and set shifting, among others (Torralva
et al., 2012b). The dysexecutive profile of ADHD
patients is qualitatively, though not always quantitatively, similar to the pattern observed in adults with
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frontal lobe damage (Johnson et al., 2001; Shue &
Douglas, 1992). Recently, neural correlates of
social cognition impairments frequently observed
in bvFTD (e.g. face processing and decisionmaking) have been also reported in ADHD (Ibáñez
et al., 2011c, 2012b).
Some previously undiagnosed ADHD patients go
undetected until they get older and begin to complain
of behavioural and cognitive deficits. Nevertheless,
this condition is often neglected in the differential
diagnosis in memory clinics (Gleichgerrcht et al.,
2010a). As literature is scarce in relation to the aging
of these ADHD patients, more studies are needed to
clarify this issue.

Conclusion
We propose that certain psychiatric disorders that
appear in late adulthood could simulate bvFTD,
especially in the early stages of the disease and in
those cases without frontotemporal atrophy on
neuroimaging. Late life psychiatric disorders and
possible bvFTD can share symptomatic dimensions, including apathy, disinhibition, depression,
anhedonia, stereotyped behaviour or psychosis, and
establishing an appropriate differential diagnosis
may be difficult. The lack of family history of mood
disorders in late onset mood disorders is evidence
that speaks in favour of organic aetiology. Due to
the complexity of its diagnosis, we suggest that
patients with bvFTD should be evaluated in the
context of an interdisciplinary clinical setting
involving behavioural neurologists, neuropsychologists, and psychiatrists. An exhaustive psychiatric
evaluation is suggested especially for those patients
who meet criteria for possible bvFTD with normal
neuroimaging.
Declaration of interest: This work was funded by
a grant from the Fundación INECO (Buenos Aires).
The authors alone are responsible for the content
and writing of the paper.

References
Akiskal, H. (1995). Toward a temperament-based approach to
depression: Implications for neurobiologic research. In G.L.
Gessa, W. Fratta, L. Pani & G. Serra (Eds), Depression and
Mania: From Neurobiology to Treatment. (p. 6). New York:
Raven.
Almeida, O., Howard, R., Levy, R. & David, A.S. (1995). Psychotic states arising in late life (late paraphrenia): Psychopathology and nosology. British Journal of Psychiatry, 166, 205–214.
Almeida, O.P. & Fenner, S. (2002). Bipolar disorder: Similarities
and differences between patients with illness onset before
and after 65 years of age. International Psychogeriatrics, 14,
311–321.

Alexopoulos, G.S., Meyers, B.S., Young, R.C., Campbell, S.,
Silbersweig, D. & Charlson, M. (1997). Vascular depression
hypothesis. Archives of General Psychiatry, 54, 915–922.
Alexopoulos, G.S., Meyers, B.S., Young, R.C., Mattis, S. &
Kakuma, T. (1993). The course of geriatric depression with
‘reversible dementia’: A controlled study. American Journal of
Psychiatry, 150, 1693–1699.
Amoruso, L., Cardona, J., Melloni, M., Sedeño, L. & Ibanez, A.
(2012). Contextual impairments in schizophrenia and the
FN400. Frontiers in Human Neuroscience, 6, 191. doi: 10.3389/
fnhum.2012.00191.
APA (2000). Diagnostic and Statistical Manual of Mental Disorders:
DSM-IV-TR (4th ed.). Washington, DC: American Psychiatric
Association.
Avery, D. & Silverman, J. (1984). Psychomotor retardation and
agitation in depression: Relationship to age, sex and response
to treatment. Journal of Affective Disorders, 7, 67–76.
Baldwin, R.C. & O’Brien, J. (2002). Vascular basis of late-onset
depressive disorder. British Journal of Psychiatry, 180, 15–60.
Barber, R., Snowden, J.S. & Craufurd, D. (1995). Frontotemporal
dementia and Alzheimer’s disease: Retrospective differentiation
using information from informants. Journal of Neurology,
Neurosurgery, and Psychiatry, 59, 61–70.
Blazer, D., Burchetti, B., Service, C. & George, L.K. (1991).
The association of age in depression among the elderly:
An epidemiologic exploration. Journal of Gerontology, 46,
210–215.
Bozeat, S., Gregory, C.A., Ralph, M.A. & Hodges, J.R. (2000).
Which neuropsychiatric and behavioral features distinguish
frontal and temporal variants of frontotemporal dementia from
Alzheimer’s disease? Journal of Neurology, Neurosurgery, and
Psychiatry, 69, 178–186.
Brown, R., Sweeney, J., Loutsch, E., Kocsis, J. & Frances, A.
(1984). Involutional melancholia revisited. American Journal of
Psychiatry, 141, 24–28.
Butters, M.A., Whyte, E.M., Nebes, R.D., Begley, A.E.,
Dew, M.A., Mulsant, B.H., … Becker, J.T. (2004). The nature
and determinants of neuropsychological functioning in late-life
depression. Archives of General Psychiatry, 61, 587–595.
Callahan, C.M., Hendrie, H.C., Dittus, R.S., Brater, D.C.,
Hui, S.L. & Tierney, D.N. (1994). Depression in late life:
The use of clinical characteristics to focus screening efforts.
Journal of Gerontololy, 49, M9–M14.
Cassidy, F. & Carroll, B.J. (2002). Vascular risk factors in late onset
mania. Psychological Medicine, 32, 359–362.
Charlish, A. & Cutting, J. (1995) Schizophrenia: Understanding and
Coping with the Illness. London: Thorsons Health.
Chow, T.W. & Mendez, M.F. (2002). Goals in symptomatic
pharmacologic management of frontotemporal lobar degeneration. American Journal of Alzheimer Disease and Other Dementias,
17, 267–272.
Chow, T.W., Binns, M.A., Freedman, M., Stuss, D.T.,
Ramirez, J., Scott, C.J. & Black, S. (2008). Overlap in frontotemporal atrophy between normal aging and patients with
frontotemporal dementias. Alzheimer Disease and Associated
Disorders, 22, 327–335.
Davies, R.R., Kipps, C.M., Mitchell, J., Kril, J.J., Halliday, G.M.
& Hodges, J.R. (2006). Progression in frontotemporal
dementia: Identifying a benign behavioral variant by
magnetic resonance imaging. Archives of Neurology, 63,
1627–1631.
Delaloye, C., Moy, G., Baudois, S., de Bilbao, F., Remund, C.D.,
Hofer, F., … Giannakopoulos, P. (2009). Cognitive features
in euthymic bipolar patients in old age. Bipolar Disorders, 11,
735–743.
Depp, C. & Jeste, D. (2004). Bipolar disorder in older adults: A
critical review. Bipolar Disorders, 6, 343–367.

Psychiatric conditions that mimic bvFTD
Dorey, J.M., Beauchet, O., Thomas Antérion, C., Rouch, I.,
Krolak-Salmon, P., Gaucher, J., … Akiskal, H.S. (2008).
Behavioral and psychological symptoms of dementia and
bipolar spectrum disorders: Review of the evidence of a
relationship and treatment implications. CNS Spectrums,
13, 796–803.
Faraone, S.V., Sergeant, J., Gillberg, C. & Biederman, J. (2003).
The worldwide prevalence of ADHD: Is it an American
condition? World Psychiatry, 2, 104–113.
Foster, J.R., Cataldo, J.K. & Boksay, I.J. (1991). Incidence of
depression in a medical long-term facility: Findings from a
restricted sample of new admissions. International Journal of
Geriatric Psychiatry, 6, 13–20.
Fujikawa, T., Yamawaki, S. & Touhouda, Y. (1995). Silent cerebral
infarctions in patients with late-onset mania. Stroke, 26,
946–949.
Ghaemi, S.N., Boiman. E. & Goodwin, F.K. (2000). Insight and
outcome in bipolar, unipolar, and anxiety disorders. Comprehensive Psychiatry, 41, 167–171.
Gleichgerrcht, E., Torralva, T., Lischinsky, A., Roca, M. &
Manes, F. (2010a). Late-life attention deficit hyperactivity
disorder (ADHD): A neglected condition in a memory clinic.
Neurology, 74(S2), A411.
Gleichgerrcht, E., Torralva, T., Roca, M. & Manes, F. (2010b).
Utility of an abbreviated version of the executive and social
cognition battery in the detection of executive deficits in early
behavioral variant frontotemporal dementia patients. Journal of
the International Neuropsychological Society, 16, 687–694.
Gleichgerrcht, E., Torralva, T., Roca, M., Pose, M. & Manes, F.
(2011). The role of social cognition in moral judgment in
frontotemporal dementia. Social Neuroscience, 6, 113–122.
Gum, A.M. & Cheavens, J.S. (2008). Psychiatric comorbidity
and depression in older adults. Current Psychiatry Reports, 10,
23–29.
Hachinski, V.C., Potter, P. & Merskey, H. (1987). Leuko-araiosis.
Archives of Neurology, 44, 21–23.
Harris, M.J. & Jeste, D.V. (1988). Late-onset schizophrenia: An
overview. Schizophrenia Bulletin, 14, 39–45.
Heinrichs, W. & Zakzanis, K. (1998). Neurocognitive deficits
n schizophrenia: A quantitative review of the evidence.
Neuropsychology, 12, 426–445.
Herrmann, L.L., Goodwin, G.M. & Ebmeier, K.P. (2007).
The cognitive neuropsychology of depression in the elderly.
Psychological Medicine, 37, 1693–1702.
Hill, K., Mann, L., Laws, K.R., Stephenson, C.M.,
Nimmo-Smith, I. & McKenna, P.J. (2004). Hypofrontality in
schizophrenia: A meta-analysis of functional imaging studies.
Acta Psychiatrica Scandinavica, 110, 243–256.
Hornberger, M., Savage, S., Hsieh, S., Mioshi, E., Piguet, O. &
Hodges, J.R. (2010). Orbitofrontal dysfunction discriminates
behavioral variant frontotemporal dementia from Alzheimer’s
disease. Dementia and Geriatric Cognitive Disorders, 30,
547–552.
Hornberger, M., Shelley, B.P., Kipps, C.M., Piguet, O. & Hodges,
J.R. (2009). Can progressive and non-progressive behavioural
variant frontotemporal dementia be distinguished at presentation? Journal of Neurology Neurosurgery and Psychiatry, 80,
591–593.
Howard, R., Almeida, O.P. & Levy, R. (1994). Phenomenology,
demography and diagnosis in late paraphrenia. Psychological
Medicine, 24, 397–410.
Howard, R., Castle, D., Wessely, S. & Murray, R.M. (1993).
A comparative study of 470 cases of early and late-onset schizophrenia. British Journal of Psychiatry, 163, 352–357.
Howard, R., Rabins, P.V., Seeman, M.V. & Jeste, D.V. (2000).
Late-onset schizophrenia and very-late onset schizophrenia-like
psychosis: An international consensus. American Journal of
Psychiatry, 157, 172–178.

165

Hu, W.T., Wang, Z., Lee, V.M., Trojanowski, J.Q., Detre, J.A. &
Grossman, M. (2010). Distinct cerebral perfusion patterns in
FTLD and AD. Neurology, 75, 881–888.
Huepe, D., Riveros, R., Manes, F., Couto, B., Hurtado, E.,
Cetkovich, M., … Ibañez, A. (2011). The relationship of
clinical, cognitive and social measures in schizophrenia: A
preliminary finding combining measures in probands and
relatives. Behavioural Neurology, 25, 137–150. doi:10.3233/
BEN-2011-0350.
Ibach, B., Poljansky, S., Barta, W., Koller, M., Wittmann, M. &
Hajak, G. (2004). Patterns of referring of patients with
frontotemporal lobar degeneration to psychiatric in- and
out-patient services. Results from a prospective multicentre
study. Dementia and other Geriatric Cognitive Disorders, 17,
269–273.
Ibáñez, A. & Manes, F. (2012). Contextual social cognition
and the behavioral variant of frontotemporal dementia.
Neurology, 78, 1354–1362.
Ibáñez, A., Cetkovich, M., Petroni, A., Urquina, H., Baez, S.,
Gonzalez-Gadea, M. L., ... Manes, F. (2012b). The neural basis
of decision-making and reward processing in adults with
euthymic bipolar disorder or attention-deficit/hyperactivity
disorder (ADHD). PLoS ONE, 7, e37306.
Ibáñez, A., Petroni, A., Urquina, H., Torrente, F., Torralva, T.,
Hurtado, E., ... Manes, F. (2011c). Cortical deficits of
emotional face processing in adults with ADHD: Its relation to
social cognition and executive function. Social Neuroscience, 6,
464–481.
Ibáñez, A., Riveros, R., Aravena, P., Vergara, V., Cardona, J. F.,
García, L., ... Manes, F. (2011a). When context is difficult to
integrate: Cortical measures of congruency in schizophrenics
and healthy relatives from multiplex families. Schizophrenia
Research, 126, 303–305.
Ibáñez, A., Riveros, R., Hurtado, E., Gleichgerrcht, E.,
Urquina, H., Herrera, E., ... Manes, F. (2011b). The face and
its emotion: Right N170 deficits in structural processing
and early emotional discrimination in schizophrenic patients
and relatives. Psychiatry Research, 195, 18–26.
Ibáñez, A., Urquina, H., Petroni, A., Baez, S., Lopez, V.,
do Nascimento, M., ... Manes, F. (2012a). Neural processing
of emotional facial and semantic expressions in euthymic
bipolar disorder (BD) and its association with theory of
mind (ToM). PLoS ONE, 7, e46877. doi:10.1371/journal.
pone.0046877.
Johnson, D.E., Epstein, J.N., Waid, L.R., Latham, P.K.,
Voronin, K.E. & Anton, R.F. (2001). Neuropsychological
performance deficits in adults with attention deficit/
hyperactivity disorder. Archives of Clinical Neuropsychology, 16,
587–604.
Katon, W.J. (2003). Clinical and health services relationships
between major depression, depressive symptoms and general
medical illness. Biological Psychiatry, 54, 216–226.
Kessing, L.V., Hansen, M.G., Andersen, P.K. & Angst, J. (2004).
The predictive effect of episodes on the risk of recurrence in
depressive and bipolar disorders – A life-long perspective. Acta
Psychiatrica Scandinavica, 109, 339–344.
Kipps, C., Hodges, J. & Hornberger, M. (2010). Nonprogressive
behavioral frontotemporal dementia: Recent developments
and clinical implications of the ‘bvFTD phenocopy syndrome’.
Current Opinion in Neurology, 23, 628–632.
Kipps, C.M., Nestor, P.J., Fryer, T.D. & Hodges, J.R. (2007)
Behavioral variant frontotemporal dementia: Not all it seems?
Neurocase, 13, 237–247.
Le Ber, I., Camuzat, A., Hannequin, D., Pasquier, F.,
Guedj, E., Rovelet-Lecrux, A. & Brice, A. (2008). Phenotype
variability in progranulin mutation carriers: A clinical,
neuropsychological, imaging and genetic study. Brain, 131,
732–746.

166

M. Pose et al.

Le Ber, I., Guedj, E., Gabelle, A., Verpillat, P., Volteau, M.,
Thomas-Anterion, C. & Dubois, B. (2006). Demographic,
neurological and behavioral characteristics and brain perfusion
SPECT in frontal variant of frontotemporal dementia. Brain,
129, 3051–3065.
Lockwood, K.A., Alexopoulos, G.S., Kakuma, T. &
Van Gorp, W.G. (2000). Subtypes of cognitive impairment in
depressed older adults. American Journal of Geriatric
Psychiatry, 8, 201–208.
Lopez, O.L., Gonzalez, M., Becker, J.T., Reynolds, C.F.,
Sudilovsky, A. & DeKosky, S. (1996). Symptoms of depression
and psychosis in Alzheimer’s disease and frontotemporal
dementia. Neuropsychiatry, Neuropsychology and Behavioral Neurology, 9, 154–161.
Lough, S., Kipps, C.M., Treise, C., Watson, P., Blair, J.R. &
Hodges, J.R. (2006). Social reasoning, emotion and empathy in
frontotemporal dementia. Neuropsychologia, 44, 950–958.
Manes, F.F., Torralva, T., Roca, M., Gleichgerrcht, E., Bekinschtein, E. & Hodges, J.R. (2010). Frontotemporal dementia
presenting as pathological gambling. Nature Reviews Neurology,
6, 347–352.
Manes, F. (2012). Psychiatric conditions that can mimic early
behavioral variant frontotemporal dementia: The importance
of the new diagnostic criteria. Current Psychiatry Reports, 14,
450–452.
Martino, D., Strejilevich, S.A & Manes, F. (2013). Neurocognitive
functioning in early-onset and late-onset older patients with
euthymic bipolar disorder. International Journal of
Geriatric Psychiatry, 28, 142–148. doi: 10.1002/gps.3801 Epub
ahead of print
Martino, D.J., Igoa, A., Marengo, E., Scápola, M., Ais, E.D. &
Strejilevich, S.A. (2008). Cognitive and motor features in elderly people with bipolar disorder. Journal of Affective Disorders,
105, 291–295.
Mendez, M.F., Lauterbach, E.C. & Sampson, S.M. (2008).
An evidence-based review of the psychopathology of frontotemporal dementia: A report of the ANPA Committee on
Research. Journal of Neuropsychiatry and Clinical Neuroscience,
20, 130–149.
Mendez, M.F., Perryman, K.M., Miller, B.L. & Cummings, J.L.
(1998). Behavioral differences between frontotemporal
dementia and Alzheimer’s disease: A comparison on the
BEHAVE-AD rating scale. International Psychogeriatrics, 10,
155–162.
Mirsen, T.R., Lee, D.H., Wong, C.J., Janzing, J.G.,
Diaz, J.F., Fox, A.J., Hachinski, V.C., & Merskey, H. (2006).
Clinical correlates of white-matter changes on magnetic resonance imaging scans of the brain. Archives of Neurology, 48,
1015–1021.
Naarding, P., de Koning, I., van Kooten, F., Janzing, J.G.,
Beekman, A.T. & Koudstaal, P.J. (2006). Post-stroke dementia
and depression: Frontosubcortical dysfunction as missing link?
International Journal of Geriatric Psychiatry, 22, 1–8.
Neary, D., Snowden, J.S., Gustafson, L., Passant, U., Stuss, D.,
Black, S., … Benson, B.D. (1998). Frontotemporal lobar degeneration: A consensus on clinical diagnostic criteria. Neurology,
51, 1546–1554.
Ng, B., Camacho, A., Lara, D.R., Brunstein, M.G., Pinto, O.C. &
Akiskal, H.S. (2008). A case series of the hypothesized connection between mania and bipolar spectrum disorders: Bipolar Type VI? Journal of Affective Disorders, 107, 307–315.
Pantelis, C., Barnes, T.R., Nelson, H.E., Tanner, S., Weatherley,
L., Owen, A.M. & Robbins, T.W. (1997). Frontal-striatal cognitive deficits in patients with chronic schizophrenia. Brain, 120,
1823–1843.
Parmelee, P.A., Kleban, M.H., Lawton, M.P. & Katz, I.R. (1991).
Depression and cognitive change among institutionalized aged.
Psychology and Aging, 6, 504–511.

Pearlson, G.D., Kreger, L., Rabins, P.V., Chase, G.A., Cohen, B.,
Wirth, J.B., …Tune, L.E. (1989). A chart review study of lateonset and early-onset schizophrenia. American Journal of Psychiatry, 146, 1568–1574.
Rabins, P., Aylward, E., Holyrod, S. & Pearlson, G. (2000). MRI
findings differentiate between late-onset schizophrenia
and late-life mood disorder. International Journal of Geriatric
Psychiatry, 15, 954–960.
Rapp, M.A., Dahlman, K., Sano, M., Grossman, H.T.,
Haroutunian, V. & Gorman, J.M. (2005). Neuropsychological
differences between late-onset and recurrent geriatric major
depression. American Journal of Psychiatry, 162, 691–698.
Rascovsky, K., Hodges, J.R., Knopman, D., Mendez, M.F.,
Kramer, J.H., Neuhaus, J., … Miller, B.L. (2011). Sensitivity of
revised diagnostic criteria for the behavioral variant of frontotemporal dementia. Brain, 134, 2456–2477.
Raz, N., Gunning, F.M., Head, D., Dupuis, J.H., McQuain, J.,
Briggs, S.D. & Acker, J.D. (1997). Selective aging of
the human cerebral cortex observed in vivo: Differential
vulnerability of the prefrontal gray matter. Cerebral Cortex,
7, 268–282.
Reynolds, C.F. (1992). Treatment of depression in special populations. Journal of Clinical Psychiatry, 53, 45–53.
Rihmer, Z., Akiskal, K.K., Rihmer, A. & Akiskal, H.S. (2010).
Current research on affective temperaments. Current Opinion in
Psychiatry, 23, 12–18.
Riveros, R., Manes, F., Hurtado, E., Escobar, M., Martin Reyes, M.,
Cetkovich, M. & Ibañez, A. (2010). Context-sensitive social cognition is impaired in schizophrenic patients and their healthy relatives.
Schizophrenia Research, 116, 297–298.
Sajatovic, M., Blow, F.C., Ignacio, R.V. & Kaless, H.C. (2005).
New onset bipolar disorder in later life. American Journal of
Geriatric Psychiatry, 13, 282–389.
Schouws, S.N., Comijs, H.C., Stek, M.L., Dekker, J.,
Oostervink, F., Naarding, P. & Beekman, A.T. (2009). Cognitive impairment in early and late bipolar disorder. American
Journal of Geriatric Psychiatry, 17, 508–515.
Schürhoff , F., Bellivier, F., Jouvent, R., Mouren-Siméoni, M.C.,
Bouvard, M., Allilaire, J.F. & Leboyer, M. (2000). Early and
late onset bipolar disorders: Two different forms of manicdepressive illness? Journal of Affective Disorders, 58, 215–221.
Schweitzer, I., Tuckwell, V., O’Brien, J. & Ames, D. (2002). Is late
onset depression a prodrome to dementia? International Journal
of Geriatric Psychiatry, 17, 997–1005.
Shamay-Tsoory, S.G., Aharon-Peretz, J. & Levkovitz, Y. (2007).
The neuroanatomical basis of affective mentalizing in schizophrenia: Comparison of patients with schizophrenia and patients
with localized prefrontal lesions. Schizophrenia Research, 90,
274–283.
Sheline, Y.I., Barch, D.M., Garcia, K., Gersing, K., Pieper, C.,
Welsh-Bohmer, K. & Doraiswamy, P.M. (2006). Cognitive
function in late life depression: Relationships to depression
severity, cerebrovascular risk factors and processing speed.
Biological Psychiatry, 60, 58–65.
Shenton, M.E., Dickey, C.C., Frumin, M. & McCarley R.W.
(2001). A review of MRI findings in schizophrenia. Schizophrenia
Research, 49, 1–52.
Shue, K.L. & Douglas, V.I. (1992). Attention deficit hyperactivity
disorder and the frontal lobe syndrome. Brain and Cognition,
20, 104–124.
Shulman, K.I. & Post, F. (1980). Bipolar affective disorder in old
age. British Journal of Psychiatry, 186, 26–32.
Snowden, J.S., Neary, D. & Mann, D.M.A. (2002).
Frontotemporal dementia. British Journal of Psychiatry, 180,
140–143.
Snowden, J.S., Rollinson, S., Thompson, J.C., Harris, J.M.,
Stopford, C.L., Richardson, A.M., … Pickering-Brown, S.M.
(2012). Distinct clinical and pathological characteristics of

Psychiatric conditions that mimic bvFTD
frontotemporal dementia associated with C9ORF72 mutations.
Brain, 135, 693–708.
Speer, D. & Bates, K. (1992). Comorbid mental and substance
disorders among older psychiatric patients. Journal of the
American Geriatrics Society, 40, 886–890.
Tamashiro, J.H., Zung, S., Zanetti, M.V., de Castro, C.C.,
Vallada, H., Busatto, G.F. & de Toledo Ferraz Alves, T.C.
(2008). Increased rates of white matter hyperintensities in lateonset bipolar disorder. Bipolar Disorders, 10, 765–775.
Torralva, T., Gleichgerrcht, E., Lischinsky, A., Roca, M. &
Manes, F. (2012b). ‘Ecological’ and highly demanding
executive tasks detect real-life deficits in high-functioning
adult ADHD patients. Journal of Attention Disorders, 17,
11–19.
Torralva, T., Strejilevich, S.A., Gleichgerrcht, E., Roca, M.,
Martino, D., Cetkovich, M. & Manes, F. (2012a). Deficits in
tasks of executive functioning that mimic real-life scenarios in
bipolar disorder. Bipolar Disorders, 14, 118–125.
Vázquez, G.H., Kahn, C., Schiavo, C.E., Goldchluk, A., Herbst, L.,
Piccione, M. & Akiskal, H.S. (2008). Bipolar disorders and affective temperaments: A national family study testing the ‘endophenotype’ and ‘subaffective’ theses using the TEMPS-A Buenos
Aires. Journal of Affective Disorders, 108, 25–32.

167

Velakoulis, D., Walterfang, M., Mocellin, R., Pantelis, C. &
McLean, C. (2009). Frontotemporal dementia presenting as
schizophrenia-like psychosis in young people: Clinicopathological series and review of cases. British Journal of Psychiatry,
194, 298–305.
Waddington, J.L. ( 2007). Neuroimaging and other neurobiological indices in schizophrenia: Relationship to measurement
of functional outcome. British Journal of Psychiatry, 191,
52–57.
Woolley, J.D., Khan, B.K., Murthy, N.K., Miller, B.L. &
Rankin, K.P. (2011). The diagnostic challenge of psychiatric
symptoms in neurodegenerative disease; rates of and risk factors
for prior psychiatric diagnosis in patients with early neurodegenerative disease. Journal of Clinical Psychiatry, 72, 126–133.
Yen, C.F., Chen, C.C., Lee, Y., Tang, T.C., Ko, C.H. &
Yen, J.Y. (2005). Insight and correlates among outpatients with
depressive disorders. Comprehensive Psychiatry, 46, 384–389.
Young, R.C. (1997). Bipolar disorder in the elderly. Psychiatric
Clinics of North America, 20, 121–136.
Zung, S., Cordeiro, Q., Lafer, B., Nascimento, A.F. &
Vallada, H. (2009). Bipolar disorder in the elderly: Clinical
and socio-demographic characteristics. Scientia Medica, 19,
162–169.

