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Abstract Although apathy is a diagnostic term used with increasing frequency in both

neurology and psychiatry, confusion still exists as to its proper definition and
assessment, and whether apathy should be considered a symptom of major
psychiatric diseases or an independent syndrome in its own right. Moreover,
critical questions regarding the phenomenology and clinical correlates of apathy
and the syndromic validity of this construct still exist. Despite these nosological
concerns, there is strong evidence that apathy is a common finding in Alzheimer’s
disease (AD). However, the treatment of apathy is still elusive. Current data are
obtained from randomised controlled trials that did not investigate apathy per se,
but rather a number of other behavioural and psychological variables. In this
context, acetylcholinesterase inhibitors and psychosocial interventions are the
only available modalities for treating apathy in AD with some efficacy.
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1. Definitions of Apathy

Marin proposed that apathy be considered an
independent psychiatric syndrome, characterised by
deficits in goal-directed behaviours as manifested
by simultaneous diminution in the cognitive and
emotional concomitants of goal-directed behaviour.
He defined ‘motivation’ as “the direction, intensity
and persistence of goal-directed behaviour” and
identified loss of motivation as the main symptom of
apathy.!'! Marin structured the clinical expression of
apathy around the concepts of reduced goal-directed
behaviour (as manifested by lack of effort, initiative
and productivity), reduced goal-directed cognition
(as manifested by decreased interests, lack of plans
and goals, and lack of concern about one’s own
health or functional status) and reduced emotional
concomitants of goal-directed behaviours (as mani-
fested by flat affect, emotional indifference and
restricted responses to important life events).!"! This
construct was slightly modified and organised into a
standardised set of diagnostic criteria by Stark-
stein.[?! A similar division of apathy into emotional,
cognitive and behavioural domains was more re-
cently proposed by van Reekum and co-workers.!
In a recent publication, Marin and Wilkosz!*! sug-
gested that apathy should be considered the expres-
sion of diminished motivation, stating that patients
with apathy “are generally able to initiate and sus-
tain behaviour, describe their plans, goals and inter-
ests, and react emotionally to significant events and
experiences”. In a recent article, Levy and Dubois!
suggested that apathy should not be defined as lack
of motivation, on the basis that such a definition
would be a mere psychological interpretation of a
behavioural change. Instead, they defined apathy as
an observable behavioural syndrome consisting of a
quantitative reduction in self-generated voluntary
and purposeful behaviours. They further emphasised
that the extent of this behavioural change is relative
to the previous behavioural pattern of the individual,
that it should occur in the absence of contextual or
physical changes and that it should be reversible by
external stimulation.
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2. Diagnostic Considerations

The Diagnostic and Statistical Manual of Mental
Disorders (DSM)-IVI®l uses the term ‘apathy’ to
refer to a subtype of personality change due to a
general medical condition, but no specific definition
of apathy is provided. The International Classifica-
tion of Diseases (ICD)-10"! makes no reference to
apathy. Marin!® suggested that apathy should not be
diagnosed in the context of diminished level of
consciousness, moderate or severe cognitive deficits
or marked emotional distress. While this strategy
could help to identify a syndrome of ‘pure’ apathy,
uncontaminated by changes in cognitive or affective
domains, several empirical findings argue against
this approach. First, the syndrome of apathy is most
frequent among individuals with some degree of
cognitive impairment, such as those with
Alzheimer’s disease (AD), stroke or Parkinson’s
disease (PD).”-!!l Several studies of patients with
dementia have shown a significant association be-
tween executive dysfunction and more severe apa-
thy, although this finding has not been consistently
replicated.®! Cognitive deficits are not sufficient to
produce apathy, given that approximately half of the
individuals with moderate or severe dementia in our
studies did not show apathy.['>!3] Whether cognitive
deficits are necessary to produce apathy has not
been specifically examined, although most studies
assessing apathy in a variety of neurological disor-
ders have reported relatively low Mini-Mental State
Examination scores for patients with apathy.l!
Whether the syndrome of apathy that is associated
with overt dementia has a different phenomenology
than the syndrome of apathy in other neurological
disorders (e.g. stroke, traumatic brain injury, PD,
frontal lobe lesions) or the ‘pure’ apathy syndrome
referred to by Marin!®! has not been examined. Ma-
rinl® also pointed out the apparent contradiction of
diagnosing apathy in patients with frontal lobe le-
sions, who may also show concurrent violent
behaviours. This suggestion implies that apathy and
behavioural disinhibition are opposite expressions
of a common behavioural domain, with patients
being either apathetic or disinhibited. This is related
to the fact that behaviours that characterise apathy
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and disinhibition are very different. On the other
hand, apathy and disinhibition may alternate in the
same individual, an eventuality that has been
demonstrated in several studies of patients with de-
mentia.[14-16]

Marin and Wilkosz suggested that apathy
should be diagnosed only after a comprehensive
neuropsychiatric evaluation, including an assess-
ment of the individual’s social and physical environ-
ment. They further emphasised the importance of
taking into consideration the great variability in each
individual’s goals, interests, emotional displays and
activities, all of which are strongly influenced by
general experience, education, social status, age co-
hort and a host of other cultural factors. All of these
considerations are certainly relevant and should be
explicitly considered in relation to any clinical as-
sessment of apathy. The dilemma is how to diagnose
apathy in neuropsychiatric disorders, given the pau-
city of diagnostic criteria and standardised instru-
ments to detect and measure the severity of this
syndrome.

Several instruments are currently used to mea-
sure the severity of apathy in neuropsychiatric disor-
ders. Marin and co-workers!'7-!8! developed the Apa-
thy Evaluation Scale, an 18-item scale that can be
administered as a self-rated scale, caregiver paper-
and-pencil test or clinician administered test. Our
group!'!! developed the Apathy Scale as an abridged
version of Marin’s scale. The Children’s Motivation
Scale is also based on the Apathy Evaluation Scale,
and rates the severity of apathy in children and
adolescents.['l  The Neuropsychiatric Inventory
(NPI), a multidimensional instrument that is admin-
istered to caregivers, assesses apathy together with
nine other behavioural and emotional domains.!"!
Strauss and Sperry!?”! developed the Dementia Apa-
thy Interview and Rating scale to assess dementia-
related changes in motivation, emotional respon-
siveness and engagement. The interviewer scores
the frequency of specific behaviours over the past
month on the basis of responses provided by the
primary caregiver, with further clarifications as to
whether the given behaviour has changed from
the time prior to dementia onset. Robert and co-
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workers?!l designed the Apathy Inventory as a rat-
ing scale for the global assessment of apathy, with
separate assessments for emotional blunting, lack of
initiative and loss of interest. The authors have
demonstrated the reliability of this instrument in
patients with either AD or PD.

Our group has recently published the validation
of a structured interview to diagnose apathy in de-
mentia.””! We designed the Structured Clinical In-
terview for Diagnosis of Apathy (SCIDA) to screen
for symptoms of apathy and apply clinical diagnos-
tic criteria. The SCIDA includes questions that as-
sess the domains of lack of motivation relative to the
individual’s previous level of functioning, lack of
interest in performing everyday activities, depen-
dency on others to structure activity, lack of interest
in learning new things or in new experiences, lack of
concern about one’s personal problems, unchanging
or flat affect and lack of emotional response to
positive or negative personal events. Based on an-
swers to specific questions and similar to the Struc-
tured Clinical Interview for DSM-III-R (SCID)23
scoring system (a clinical instrument for assessing
psychiatric disorders), symptoms are scored as ei-
ther absent, subclinical or definitely present.

In conclusion, the nosological position of apathy
is still in a state of flux. Apathy is not listed in either
the DSM-1IV or in the ICD-10. This may rapidly
change, as apathy is among the most frequent and
disabling behavioural problems in neuropsychiatry.
Standardised diagnostic criteria have been recently
proposed, and there is preliminary evidence of the
reliability and validity of a structured interview to
diagnose apathy in dementia. The presence of cogni-
tive deficits, impulsivity or marked emotional dis-
tress should not exclude the diagnosis of apathy, but
should be documented as qualifiers. A series of
scales have been published that assess the severity
of apathy in a variety of neuropsychiatric disorders,
including stroke, traumatic brain injury, AD and PD.

3. Prevalence of Apathy in Alzheimer’s
Disease (AD)

Our group examined the prevalence of apathy in
a study that included a consecutive series of 319
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patients with AD, 117 patients with depression but
no dementia and 36 age-comparable healthy indi-
viduals.['3! Based on Apathy Scale scores, apathy
was diagnosed in 37% of the AD patients, 32% of
the depressed patients without dementia and none of
the healthy controls. About two-thirds of the AD
patients with apathy were also depressed (mostly
major depression). Among patients with dementia,
apathy was significantly associated with more se-
vere impairments in activities of daily living and
cognitive functions, older age and poor awareness of
behavioural and cognitive changes. Among de-
pressed patients without dementia, apathy was sig-
nificantly associated with the severity of depression
(37% of patients with major depression had apathy
compared with 9% of patients with minor depres-
sion). We also found that patients with dementia and
apathy but no depression had similar depression
scores to patients with dementia but neither apathy
nor depression, demonstrating that apathy may not
artificially increase the ratings of depression in de-
mentia.

A recent study from Latin America that ex-
amined 60 AD patients using the NPI reported that
the most frequent neuropsychiatric symptoms in AD
were apathy (53%), depression (38%), sleep distur-
bance (38%) and anxiety (25%).* A study from the
US reported that 59% of a series of 131 AD patients
had apathy occurring at least 4-8 days per month.>!
In a larger study that included 435 patients with AD,
Craig and co-workers!?®! reported that apathy/indif-
ference was the most common behavioural symp-
tom (76%), followed by aberrant motor behaviour
(65%), appetite/eating changes (64%), irritability/
lability (63%) and agitation/aggression (63%). De-
pressive and apathetic symptoms were the earliest to
appear; hallucinations, elation/euphoria and aber-
rant motor behaviour were later symptoms. Another
important finding was that the apathy/indifference
factor was ‘moderately’ distressing to caregivers.
Similar findings were earlier reported by Thomas
and colleagues.!?”!
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4. Longitudinal Studies of Apathy in AD

In a recent study, Starkstein and co-workers/??!
examined the clinical correlates and predictive va-
lidity of apathy in AD in a consecutive series of 354
patients with AD who received a follow-up assess-
ment 1-4 years after baseline. Apathy was signifi-
cantly associated with older age and both major and
minor depression, and the frequency of apathy in-
creased from 14% in the stage of very mild AD to
61% in the stage of severe AD. An important finding
was that apathy was a significant predictor of de-
pression at follow-up, and those patients who devel-
oped apathy during the follow-up period had a sig-
nificantly greater cognitive and functional decline
than AD patients without apathy. Of note, depres-
sion was neither necessary nor sufficient to produce
apathy (23% of non-depressed patients had apathy,
whereas 45% of patients with major depression and
49% of patients with minor depression had no apa-
thy). The study also demonstrated that patients who
became depressed during the follow-up period did
not develop more severe apathy at follow-up than
patients without depression, supporting the nosolog-
ical separation of apathy and depression in AD. We
suggested that apathy may be a behavioural marker
of a more ‘malignant’ type of AD, with more severe
behavioural problems and a faster cognitive and
functional decline. Our findings provide partial sup-
port for the suggestion by Levy and co-workers!'4!
that apathy should not be construed as a mere symp-
tom of depression in dementia. Our finding of
greater cognitive and functional decline in AD pa-
tients with apathy is consistent with the findings of
Boyle and co-workers,”! who reported that after
adjustment for both depression and cognitive defi-
cits, apathy was significantly correlated with more
severe functional deficits.

In a recent longitudinal study that examined
whether apathy is a significant predictor of dementia
in patients with amnestic mild cognitive impairment
(MCI), Robert and co-workers,?" found that after a
1-year follow-up, 13 (15%) MCI individuals with
apathy at baseline converted to AD compared with 9
(7%) MCI individuals without apathy. In addition, at
the 1-year follow-up, those individuals that had con-
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verted to AD had a significantly higher frequency of
symptoms of apathy (92%) compared with MCI
individuals who did not convert to AD (27%). These
observations are consistent with the finding that
apathy is one of the most frequent neuropsychiatric
symptoms in mild AD.®! Finally, among individu-
als with MCI, apathy was significantly associated
with lower performances on free recall but not on
cued recall.’%321 Taken together, these studies
strongly suggest that apathy is one of the earliest and
most frequent behavioural changes in AD.

5. Treatment of Apathy in AD

5.1 Pharmacological Treatment

Given the high frequency of apathy in dementia,
it is quite surprising that pharmacological strategies
to treat this condition are rarely implemented. In this
section, we review the most useful pharmacological
options.

5.1.1 Acelylcholinesterase Inhibitors

It has been proposed that acetylcholinesterase
inhibitors may exert beneficial psychotropic effects
in patients with AD, based on the suggestion that
limbic and paralimbic cortices, which are associated
with emotion processing, have cholinergic deficits
in AD. Restoration of potential dysfunction in these
brain regions may be critical to the processing of
emotion and may underlie the behavioural response
to acetylcholinesterase inhibitors observed in some
studies.3?!

Despite the relatively high prevalence of apathy
in dementia, few randomised controlled trials
(RCTs) have evaluated treatment of the condition.
Cummings and co-workers?®** reported a retrospec-
tive analysis of pooled NPI data from two double-
blind, placebo-controlled, multicentre, 26-week
studies of metrifonate in mild-to-moderate probable
AD. Patients received placebo (n = 222) or me-
trifonate (n = 450), and after 26 weeks, metrifonate-
treated patients had significantly reduced NPI total
scores (p = 0.001) and some decrease in apathy
scores (p = 0.019). Cummings and co-workers!®”!
also reported a beneficial effect of rivastigmine on
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apathy in nursing home residents with moderate-to-
severe AD in a 26-week, open-label, multicentre
study. One limitation of this trial was that it was not
restricted to patients with behavioural disturbances
at baseline. More recently, a Canadian study?¢!
pooled data from three randomised, double-blind,
placebo-controlled trials of 3, 5 and 6 months’ dura-
tion that included >2000 subjects with mild-to-mod-
erate AD. Galantamine-treated subjects showed a
significant decrease in mean NPI scores on the do-
mains of delusions, hallucinations, anxiety, apathy/
indifference and aberrant motor behaviour. The au-
thors considered these symptoms to represent a spe-
cific group of cholinergic-responsive behavioural
symptoms in AD. These findings are consistent with
those of Mega and co-workers,*”) who conducted an
open-label, 8-week study of galantamine in 22 pa-
tients (19 finishers) with probable AD. Responders
to galantamine showed a significant reduction in the
apathy score. Kaufer and colleaguest®! reported a
significant reduction in apathy scores with tacrine in
an open-label study that included 50 patients with
possible or probable AD. Together with delusions,
apathy was the only symptom cluster that decreased
at all dementia severity stages.

In summary, there is limited evidence from RCTs
for the efficacy of acetylcholinesterase inhibitors to
treat apathy in AD. However, recent results from
several open-label studies have been promising.

5.1.2 Psychostimulants

There are no controlled studies of the efficacy of
psychostimulants to treat apathy in AD. Galynker
et al.’® reported a reduction in negative symptoms,
as measured on the Scale for the Assessment of
Negative Symptoms (SANS)“% in patients with AD
(n = 12) treated with methylphenidate. However, no
apathy instrument was used and some patients were
also depressed. Interestingly, depression scores did
not diminish after methylphenidate treatment. To
date, the limited data available on the effectiveness
of psychostimulants in AD derive from heterogene-
ous samples,?! such as patients with traumatic brain
injury (see review!*!)), subcortical infarcts'*?! and
other neuropsychiatric disorders.3!
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5.1.3 Dopaminergic Agonists

The efficacy of dopaminergic agents (i.e.
bromocriptine, amantadine) for the treatment of apa-
thy and negative symptoms has rarely been ex-
amined.?! Most studies reported in the literature
were not controlled, and no study to our knowledge
was carried out in AD patients exclusively. There is
a case report of three patients with confirmed AD at
autopsy that showed a significant improvement
of negative symptoms after treatment with amanta-
dine.¥

5.2 Non-Pharmacological Treatments

In a study that included 54 patients with mild-to-
moderate AD, Chapman and co-workers!®! evalu-
ated the combined effect of a cognitive-communica-
tion programme plus the acetylcholinesterase inhibi-
tor donepezil (n = 26), compared with donepezil
alone (n = 28). The stimulation programme consist-
ed of 12 hours of intervention over an §-week period
and involved participant-led discussions requiring
homework, interactive sessions and discussions us-
ing salient life stories. Evaluation of change scores
from baseline to 12 months revealed a positive ef-
fect for the donepezil-plus-stimulation group on dis-
course and functional abilities, and a trend toward
improvement of apathy, irritability and patient-re-
ported quality of life.

More recently, a randomised, placebo-controlled
trial*®! (n = 32) with blinded observer raters ex-
plored whether music, live or pre-recorded, was
effective in the treatment of apathy in subjects with
moderate-to-severe dementia. This interesting study
showed that live interactive music has immediate
and positive engagement effects in dementia sub-
jects with apathy, regardless of the severity of their
dementia. Pre-recorded music was non-harmful but
less clearly beneficial. Concordant with these find-
ings, a systematic review of the effectiveness of 13
psychosocial methods (behavioural, emotional, cog-
nition and stimulation oriented) for reducing de-
pressed, aggressive or apathetic behaviours in peo-
ple with dementia suggested that there is some evi-
dence that multi-sensory stimulation reduces apathy
in late stages of dementia.[*’! Politis and co-work-
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ers®l also reported a significant improvement in
apathy in a randomised, controlled, partially
masked, clinical trial in patients with dementia re-
siding in a long-term care facility.

6. Conclusion

RCT-level evidence for the treatment of apathy
in AD is very limited. Current data are drawn from
RCTs that investigated a number of other be-
havioural and psychological variables in addition to
apathy, and systematic RCT-level data are still lack-
ing. Interestingly, only acetylcholinesterase inhibi-
tors have shown some positive effect in the treat-
ment of apathy in dementia. One limitation is that
few other psychoactive compounds have been for-
mally tested. Several methodological issues may
limit the feasibility of conducting research on phar-
macological treatments for apathy in AD. First,
methods of diagnosing apathy in AD are not well
established, and standardised criteria have only re-
cently been published.??! Secondly, no psychoactive
compounds have been specifically designed to treat
apathy in dementia. Whilst there is currently a
strong interest in treating negative symptoms of
schizophrenia (which has several phenomenological
commonalities with the syndrome of apathy in de-
mentia), less attention has been given to evaluating
treatments for apathy in AD. Thirdly, given that
psychosocial interventions in apathy have been re-
ported to be effective, the placebo effect in pharma-
cological studies may be high. In conclusion, acetyl-
cholinesterase inhibitors and psychosocial interven-
tions are the only currently available modalities with
some efficacy in the treatment of apathy in AD.[4%-30]

Acknowledgements

This study was partially supported with grants from the
Raine Medical Research Foundation, and the National Health
and Medical Research Council. The authors have no conflicts
of interest that are directly relevant to the content of this
article.

References
1. Marin RS. Apathy: a neuropsychiatric syndrome. J Neuropsy-
chiatry Clin Neurosci 1991; 3 (3): 243-54
2. Starkstein SE. Apathy and withdrawal. Int Psychogeriatr 2000;
12 Suppl. 1: 135-8

Drugs Aging 2007; 24 (7)



Apathy in Patients with Alzheimer’s Disease

553

10.

11.

13.

14.

16.

17.

19.

20.

21.

22.

23.

24.

. van Reekum R, Stuss DT, Ostrander L. Apathy: why care?

J Neuropsychiatry Clin Neurosci 2005; 17 (1): 7-19

. Marin RS, Wilkosz PA. Disorders of diminished motivation.

J Head Trauma Rehabil 2005; 20 (4): 377-88

. Levy R, Dubois B. Apathy and the functional anatomy of the

prefrontal cortex-basal ganglia circuits. Cerebral Cortex 2006;
16 (7): 916-28

. American Psychiatric Association. Diagnostic and statistical

manual of mental disorders. Washington, DC: American Psy-
chiatric Association, 1994

. World Health Organization (WHO). The ICD-10 classification

of mental and behavioural disorders. Geneva: WHO, 1993

. Marin RS. Differential diagnosis and classification of apathy.

Am J Psychiatry 1990; 147 (1): 22-30

. Starkstein SE, Fedoroff JP, Price TR, et al. Apathy following

cerebrovascular lesions. Stroke 1993; 24 (11): 1625-30
Starkstein SE, Mayberg HS, Preziosi TJ, et al. Reliability,
validity, and clinical correlates of apathy in Parkinson’s dis-
ease. J Neuropsychiatry Clin Neurosci 1992; 4 (2): 134-9
Starkstein SE, Migliorelli R, Manes F, et al. The prevalence and
clinical correlates of apathy and irritability in Alzheimer’s
disease. Eur J Neurol 1995; 2: 540-6

. Starkstein SE, Merello M. Psychiatric and cognitive disorders in

Parkinson’s disease. Cambridge: Cambridge University Press,
2002

Starkstein SE, Petracca G, Chemerinski E, et al. Syndromic
validity of apathy in Alzheimer’s disease. Am J Psychiatry
2001; 158 (6): 872-7

Levy ML, Cummings JL, Fairbanks LA, et al. Apathy is not
depression. J Neuropsychiatry Clin Neurosci 1998; 10 (3):
314-9

. Starkstein SE, Garau ML, Cao A. Prevalence and clinical corre-

lates of disinhibition in dementia. Cogn Behav Neurol 2004;
17: 139-47
Buettner L, Fitzsimmons S. Mixed behaviors in dementia: the
need for a paradigm shift. J Gerontol Nurs 2006; 32 (7): 15-22
Marin RS, Butters MA, Mulsant BH, et al. Apathy and execu-
tive function in depressed elderly. J Geriatr Psychiatry Neurol
2003; 16 (2): 112-6

. Marin RS, Firinciogullari S, Biedrzycki RC. Group differences

in the relationship between apathy and depression. J Nerv
Ment Dis 1994; 182 (4): 235-9

Cummings JL. The Neuropsychiatric Inventory: assessing psy-
chopathology in dementia patients. Neurology 1997; 48 Suppl.
6: S10-6

Strauss ME, Sperry SD. An informant-based assessment of
apathy in Alzheimer disease. Neuropsychiatry Neuropsychol
Behav Neurol 2002; 15 (3): 176-83

Robert PH, Clairet S, Benoit M, et al. The Apathy Inventory:
assessment of apathy and awareness in Alzheimer’s disease,
Parkinson’s disease and mild cognitive impairment. Int J Ger-
iatr Psychiatry 2002; 17 (12): 1099-105

Starkstein SE, Ingram L, Garau LM, et al. On the overlap
between apathy and depression in dementia. J Neurol
Neurosurg Psychiatry 2005; 76: 1070-4

Spitzer RL, Williams JB, Gibbon M, et al. The Structured
Clinical Interview for DSM-III-R (SCID): 1. History, rationale,
and description. Arch Gen Psychiatry 1992; 49 (8): 624-9

Tatsch MF, Bottino CM, Azevedo D, et al. Neuropsychiatric
symptoms in Alzheimer disease and cognitively impaired,
nondemented elderly from a community-based sample in Bra-
zil: prevalence and relationship with dementia severity. Am J
Geriatr Psychiatry 2006; 14 (5): 438-45

© 2007 Adis Data Information BV. All rights reserved.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Landes AM, Sperry SD, Strauss ME. Prevalence of apathy,
dysphoria, and depression in relation to dementia severity in
Alzheimer’s disease. J Neuropsychiatry Clin Neurosci 2005;
17 (3): 342-9

Craig D, Mirakhur A, Hart DJ, et al. A cross-sectional study of
neuropsychiatric symptoms in 435 patients with Alzheimer’s
disease. Am J Geriatr Psychiatry 2005; 13 (6): 460-8

Thomas P, Clement JP, Hazif-Thomas C, et al. Family,
Alzheimer’s disease and negative symptoms. Int J Geriatr
Psychiatry 2001; 16 (2): 192-202

Starkstein SE, Jorge R, Mizrahi R, et al. A prospective longitu-
dinal study of apathy in Alzheimer’s disease. J Neurol
Neurosurg Psychiatry 2006 Jan; 77 (1): 8-11

Boyle PA, Malloy PF, Salloway S, et al. Executive dysfunction
and apathy predict functional impairment in Alzheimer dis-
ease. Am J Geriatr Psychiatry 2003; 11 (2): 214-21

Robert PH, Berr C, Volteau M, et al. Apathy in patients with
mild cognitive impairment and the risk of developing dementia
of Alzheimer’s disease: a one-year follow-up study. Clin
Neurol Neurosurg 2006; 108 (8): 733-6

Ready RE, Ott BR, Grace J, et al. Apathy and executive dys-
function in mild cognitive impairment and Alzheimer disease.
Am J Geriatr Psychiatry 2003; 11 (2): 222-8

Robert PH, Berr C, Volteau M, et al. Neuropsychological per-
formance in mild cognitive impairment with and without apa-
thy. Dement Geriatr Cogn Disord 2006; 21 (3): 192-7

Cummings JL. Cholinesterase inhibitors: a new class of psycho-
tropic compounds. Am J Psychiatry 2000; 157 (1): 4-15

Cummings JL, Nadel A, Masterman D, et al. Efficacy of me-
trifonate in improving the psychiatric and behavioral distur-
bances of patients with Alzheimer’s disease. J Geriatr Psychia-
try Neurol 2001; 14 (2): 101-8

Cummings JL, Koumaras B, Chen M, et al. Effects of rivas-
tigmine treatment on the neuropsychiatric and behavioral dis-
turbances of nursing home residents with moderate to severe
probable Alzheimer’s disease: a 26-week, multicenter, open-
label study. Am J Geriatr Pharmacother 2005; 3 (3): 137-48

Herrmann N, Rabheru K, Wang J, et al. Galantamine treatment
of problematic behavior in Alzheimer disease: post-hoc analy-
sis of pooled data from three large trials. Am J Geriatr Psychia-
try 2005; 13 (6): 527-34

Mega MS, Dinov ID, Porter V, et al. Metabolic patterns associ-
ated with the clinical response to galantamine therapy: a flude-
oxyglucose f 18 positron emission tomographic study. Arch
Neurol 2005; 62 (5): 721-8

Kaufer D, Cummings JL, Christine D. Differential neuropsychi-
atric symptom responses to tacrine in Alzheimer’s disease:
relationship to dementia severity. J Neuropsychiatry Clin
Neurosci 1998; 10 (1): 55-63

Galynker I, Ieronimo C, Miner C, et al. Methylphenidate treat-
ment of negative symptoms in patients with dementia.
J Neuropsychiatry Clin Neurosci 1997; 9 (2): 231-9

Andreasen NC. Methods for assessing positive and negative
symptoms. Mod Probl Pharmacopsychiatry 1990; 24: 73-88

Deb S, Crownshaw T. The role of pharmacotherapy in the
management of behaviour disorders in traumatic brain injury
patients. Brain Inj 2004; 18 (1): 1-31

Watanabe MD, Martin EM, DeLeon OA, et al. Successful
methylphenidate treatment of apathy after subcortical infarcts.
J Neuropsychiatry Clin Neurosci 1995; 7 (4): 502-4

McAllister TW. Apathy. Semin Clin Neuropsychiatry 2000; 5
(4): 275-82

Drugs Aging 2007; 24 (7)



554

Mizrahi & Starkstein

44.

45.

46.

47.

48.

Erkulwater S, Pillai R. Amantadine and the end-stage dementia
of Alzheimer’s type. South Med J 1989; 82 (5): 550-4

Chapman SB, Weiner MF, Rackley A, et al. Effects of cogni-
tive-communication stimulation for Alzheimer’s disease pa-
tients treated with donepezil. J Speech Lang Hear Res 2004; 47
(5): 1149-63

Holmes C, Knights A, Dean C, et al. Keep music live: music and
the alleviation of apathy in dementia subjects. Int Psychoger-
iatr 2006; 18 (4): 623-30

Verkaik R, van Weert JC, Francke AL. The effects of
psychosocial methods on depressed, aggressive and apathetic
behaviors of people with dementia: a systematic review. Int J
Geriatr Psychiatry 2005; 20 (4): 301-14

Politis AM, Vozzella S, Mayer LS, et al. A randomized, con-
trolled, clinical trial of activity therapy for apathy in patients

© 2007 Adis Data Information BV. All rights reserved.

with dementia residing in long-term care. Int J Geriatr Psychia-
try 2004; 19 (11): 1087-94

49. Overshott R, Byrne J, Burns A. Nonpharmacological and phar-
macological interventions for symptoms in Alzheimer’s dis-
ease. Expert Rev Neurother 2004; 4 (5): 809-21

50. Boyle PA, Malloy PF. Treating apathy in Alzheimer’s disease.
Dement Geriatr Cogn Disord 2004; 17 (1-2): 91-9

Correspondence: Prof. Sergio E. Starkstein, Education Build-
ing T-7, Fremantle Hospital, Fremantle, WA 6959, Austra-
lia.

E-mail: ses@cyllene.uwa.edu.au

Drugs Aging 2007; 24 (7)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




